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1.0 INTRODUCTION

The Devil's Gate Reservoir Sediment Removal and Management Project (Project) is located in the City of
Pasadena (City) in Los Angeles County (Figure 1-1). More specifically, the Project is located within the
upper portion of the Arroyo Seco Watershed within the City's Hahamongna Watershed Park (Figure 1-2).
Sediment removal efforts have previously taken place at the reservoir in order to ensure correct
functioning of the outlet works and/or to maintain reservoir capacity. These activities are granted under
the LACFCD Devil's Gate Dam and Reservoir Easement and performed in accordance with CEQA. Since the
dam construction in 1920 and prior to the Station Fire in 2009, approximately 10.7 mcy of sediment
accumulated in the reservoir and approximately 8 mcy was removed. In the two storm seasons following
the Station Fire an additional 1.3 mcy accumulated. While a minimal amount of sediment comes into the
reservoir with every storm, most of the sediment comes in large amounts during more intense storm
events. The last major Devil's Gate Reservoir sediment removal project occurred in 1994, when 190,000 cy
of sediment were removed. Sediment was trucked off site via a maintenance road just west of the dam,
which exits on to Oak Grove Drive. Two smaller sediment removal operations also took place with 14,000
cy removed in 2006 and 3,800 cy removed in 2009. The Project, which includes an initial comprehensive
removal of 1.7 million cubic yards (cy) of sediment to establish a permanent maintenance area, will restore
flood capacity and establish a reservoir management system to maintain the flood control capacity of the
reservoir. Subsequently, annual maintenance will be conducted in an established permanent maintenance
area to remove accumulated sediment and to ensure continued flood control capacity. Removal of
sediment will not occur outside of the boundaries of the permanent maintenance area.

The primary objectives of the Project include:

1) Reducing flood risk to the communities downstream of the reservoir adjacent to the Arroyo Seco
by restoring reservoir capacity for flood control and future sediment inflow events;

2) Supporting sustainability by establishing a reservoir configuration more suitable for routine
maintenance activities including reservoir management;

3) Removing sediment in front of the dam to facilitate an operational reservoir pool to reduce the
possibility of plugging the outlet works with sediment or debris during subsequent storm events;

4) Removing sediment placed at Johnson Field during the Devil's Gate Reservoir Interim Measures
Project (IMP);

5) Supporting dam safety by removing sediment accumulated in the reservoir in a timely manner to
ensure the ability to empty the reservoir in the event of a dam safety concern; and,

6) Delivering the sediment to placement or reuse facilities that are already prepared and designated
to accept such material without native vegetation and habitat removal.

The Los Angeles County Flood Control District (LACFCD) completed an Environmental Impact Report (EIR)
for the Project, which was certified by the County of Los Angeles Board of Supervisors on November 12,
2014. A Recirculated EIR (REIR), which includes an initial comprehensive removal of 1.7 million cubic yards
(cy) of sediment, was certified by the County of Los Angeles Board of Supervisors on November 7, 2017.
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This Habitat Mitigation and Monitoring Plan (HMMP) for U.S. Army Corps of Engineers (USACE)
Jurisdictional Waters was prepared by ECORP Consulting, Inc. (ECORP) on behalf of the

LACFCD. A HMMP describes the concepts and activities required to implement and maintain the
mitigation required to compensate for permanent and temporary impacts to areas regulated by the
USACE under the Federal Clean Water Act (CWA). This HMMP is based on the impacts and potential
mitigation for the footprint of the approved Alternative 3, Configuration D, Option 2, which was identified
as the Environmentally Superior Alternative in the Project EIR. However, slight modifications to the
configuration of the upstream boundary of the Project footprint were made in July 2016 to provide
additional avoidance of sensitive habitat areas. Slight modifications to the boundary of the permanent
maintenance area were also made in April of 2018 to accommodate the design of the smaller project,
which includes the initial removal of 1.7 million cy of sediment rather than the initial removal of 2.4 million
cy that was included in Alternative 3, Configuration D, Option 2. The revised configuration of the
proposed Project is shown on Figure 1-3.

The primary objective of this HMMP is to offset impacts to USACE jurisdictional features during Project
implementation and to achieve functional lift through the re-establishment, rehabilitation, and
enhancement of the mitigation areas. The HMMP will also offset impacts to California Department of Fish
and Wildlife (CDFW) jurisdictional features that overlap with USACE jurisdictional features. As a condition
of the Lake or Streambed Alteration Agreement (LSAA) executed between the LACFCD and the CDFW
(Notification No. 1600-2015-0263-R5), a Habitat Restoration Plan will also be prepared to describe the
specific measures that will be implemented to satisfy the mitigation requirements in the LSAA. The off-
site mitigation proposed at the Petersen Ranch Mitigation Bank (Bank) is introduced in this HMMP,
however, a HMMP specific to for the off-site mitigation has been prepared by the Bank Sponsor as a
condition of the PRM agreement between LACFCD and the Bank owners, and is included in Appendix A.
The HMMP documents provide guidance for the long-term monitoring, adaptive management, and
protection of the compensatory mitigation sites. The potential on-site mitigation areas described in this
HMMP were selected because they are located in the Arroyo Seco Watershed, which is the same
watershed where the impacts will occur, and because providing a functional lift within the Arroyo Seco
Watershed satisfies the watershed approach set forth in the Final Rule on Compensatory Mitigation for
Losses of Aquatic Resources. The location of the mitigation areas is within Devil's Gate Reservoir, where
adequate hydrology is available to sustain the mitigation areas for the long-term. Also, siting the
compensatory mitigation in Devil's Gate Reservoir provides for the long-term conservation of lands
containing aquatic resources that are designated open space and in close proximity to lands owned by
the U.S. Forest Service (USFS).

This HMMP provides the necessary information in support of acquiring a permit from the Regional Water
Quality Control Board (RWQCB). The RWQCB regulates activities within state and federal Waters under
Section 401 of the Clean Water Act (CWA) and the Porter-Cologne Water Quality Control Act (Porter-
Cologne Act). Section 401 of the CWA requires that "any applicant for a Federal permit for activities that
involve a discharge to Waters of the U.S. (hereafter referred to as WOUS), shall provide the Federal
permitting agency a certification from the State in which the discharge is proposed that states that the
discharge will comply with the applicable provisions under the Federal Clean Water Act.”
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Therefore, in California, before the USACE will issue a Section 404 permit, applicants must apply for and
receive a Section 401 Water Quality Certification or waiver from the RWQCB. Although the Water Quality
Certification must be sought for the same effects to WOUS as indicated in a Section 404 permit,
certification can also cover effects to water bodies that are not USACE jurisdictional (i.e., isolated
wetlands).

This HMMP also provides the necessary information in support of acquiring a Lake or Streambed
Alteration Agreement (LSAA) from the CDFW. The HMMP covers the requirements described in the LSAA
as issued by CDFW. This includes the preparation of a habitat restoration plan and the creation and
restoration of on-site vegetation communities as mitigation for up to 27.83 acres of temporary impacts
and 40.80 acres of permanent impacts. Under current California Fish and Game Code Sections 1600-1616,
the CDFW regulates projects that propose to (1) divert, obstruct, or change the natural flow or the bed,
channel, or bank of any river, stream, or lake designated by the CDFW in which there is at any time an
existing fish or wildlife resource or from which these resources derive benefit, (2) use material from the
streambeds designated by the CDFW, or (3) result in the disposal or deposition of debris, waste, or other
material containing crumbled, flaked, or ground pavement where it can pass into any river, stream, or lake
designated by the CDFW. This regulation takes the form of a requirement for a LSAA and is applicable to
all projects involving state or local government discretionary approvals.

1.1 Brief Description of the Proposed Compensatory Mitigation Project

The Project will initially remove vegetation and 1.7 million cy of sediment from a 65.56-acre area within
the reservoir behind Devil's Gate Dam for the purposes of establishing an approximately 42.05-acre
permanent maintenance area where sediment will subsequently be removed on an annual basis.
Approximately 16.18 acres of temporary impact areas will be restored to native vegetation as part of the
compensatory mitigation plan for the Project. The impacts of the Project will include direct impacts to
wetlands (1.52 acres) and non-wetland WOUS (32.63 acres) under the jurisdiction of the USACE.

The compensatory mitigation for the Project includes the re-establishment and rehabilitation of 2.13 acres
of wetlands and re-establishment, rehabilitation, and enhancement of 8.36 acres of non-wetlands WOUS.
In addition, the compensatory mitigation also includes rehabilitation and enhancement of 45.45 acres of
riparian and upland buffer habitat within and adjacent to Devil's Gate Reservoir and the areas that will
provide mitigation for impacts to wetlands and non-wetland WOUS. The compensatory mitigation areas
and adjacent buffer habitats will be protected for the long-term and will be maintained and monitored to
ensure the established performance standards are met.

The side slopes of the annual maintenance footprint area (7.34 acres) which are considered part of the
permanent impact area, will be replanted with native vegetation, including shrub and annual species
associated with riparian scrub and alluvial scrub vegetation communities. Allowing the side slopes of the
annual maintenance area to naturally revegetate with native vegetation following the initial sediment
removal will provide additional buffer habitat between the areas that are actively managed in the annual
maintenance area and the compensatory mitigation areas. The side slopes may be periodically affected by
recontouring if large sediment deposits bury portions of the side slopes. In this case, the sediment will be
removed and the side slopes will be recontoured and allowed to naturally revegetate.
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The Project also includes the replanting of 16.17 acres of temporary impact areas following the sediment
removal phase of the Project. Impacts to these areas will be delayed until the final year of sediment
removal and then the areas will be replanted with native vegetation shortly thereafter to minimize the
temporal impacts in these areas.

The proposed USACE compensatory mitigation for the Project is on-site within Devil's Gate Reservoir and
Hahamongna Watershed Park. Besides the reestablishment, rehabilitation, and enhancement of non-
wetlands WOUS and buffer habitats, the overall mitigation plan also includes trails closures, narrowing of
permanent trails, trash removal, buffer plantings between sensitive habitat and trails, fencing of some
trails, public education and outreach, long-term protection of mitigation areas, focused surveys for
sensitive and listed species, and maintenance and monitoring of the mitigation areas to ensure the
performance standards are met. In addition, adaptive management measures and monitoring are included
to ensure the mitigation areas continue to function as planned for the long-term.

In addition to on-site mitigation proposed for the Project, an off-site PRM project will be implemented in
future Phase D at the Peterson Ranch Mitigation Bank, an agency-approved mitigation bank. Within the
off-site mitigation site, up to 31.23 acres of wetland, riparian, and upland habitats will be converted into
mulefat/willow habitats. These enhancements would result in up to 5.94 acres of WOUS uniform re-
establishment credits using the Petersen Ranch Bank approved crediting methodology and 5.94 acres of
preservation credits. The HMMP prepared for the off-site mitigation is included as Appendix A.

1.2 Objectives

Compensatory mitigation for permanent and temporary impacts and temporal loss of functions and
values over time as a result of the time necessary for habitat to grow and meet the performance standards
in the mitigation areas will be achieved in accordance with the USACE and U.S. Environmental Protection
Agency (EPA) Final Rule (33 Code of Federal Regulations [CFR] parts 325 and 332 and 40 CFR part 230) on
Compensatory Mitigation for Losses of Aquatic Resources. In accordance with the guidance provided in
the Final Rule, the compensatory mitigation will be based on a watershed approach. This approach
emphasizes the improvement or sustainability of aquatic resources in the watershed affected by the
Project, which includes the Arroyo Seco Watershed, a sub-watershed of the Los Angeles River Watershed.
Discrete objectives for the compensatory mitigation activities include:

Offsetting 65.56 acres of total impacts, including 13.14 acres of temporary impacts, 1.52 acres of
permanent impacts to wetlands, and 34.14 acres of permanent impacts to non-wetland WOUS
through on-site mitigation of 2.13 acres of wetlands, 8.36 acres of non-wetland WOUS, and 45.45
acres of riparian and upland buffer habitat,

Recontouring, grading, planting of native riparian vegetation, and monitoring of mitigation areas
while incorporating multi-use recreation in accordance with the HWPMP,

Increasing the aquatic resource functions for wetlands, WOUS, quality of riparian and upland
vegetation communities, habitat connectivity, and riparian habitat structure and diversity,

Reducing exotic plant species cover and prevalence, and
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Developing mitigation areas that provide suitable habitat for federally and state-listed species,
including least Bell's vireo (Vireo bellii pusillus).

2.0  SITE SELECTION CRITERIA — ONSITE MITIGATION AREAS

On-site and off-site mitigation areas were selected to offset impacts to CDFW and USACE jurisdictional
features during Project implementation. Potential mitigation areas were selected based on the following
criteria:

Potential to locate on-site compensatory mitigation areas in the appropriate parts of the Arroyo
Seco Watershed to achieve a functional lift through the re-establishment, rehabilitation, or
enhancement of aquatic resources and habitat in important buffer areas;

Potential to fulfill the watershed approach set forth in the Final Rule on Compensatory Mitigation
for Losses of Aquatic Resources;

Availability of adequate hydrology (both surface and subsurface) to sustain the mitigation areas
for the long-term;

Opportunity to conserve on-site and off-site lands containing aquatic resources that are located
in close proximity to existing preserved lands or open space, and;

Opportunity to conserve on-site lands that may provide suitable habitat for least Bell's vireo, a
federally and state listed wildlife species.

The site selection criteria and the description of the off-site mitigation site at the Petersen Ranch
Mitigation Bank are included in Appendix A.

2.1 Watershed Overview

2.1.1 Mitigation Site Location

The on-site areas that are proposed as mitigation for the Project are within Devil's Gate Reservoir and
Hahamongna Watershed Park (Figure 2-1). The areas all fall within the 1,070-feet elevation contour HWM
that has been identified for the Project. The 1,070-feet HWM is the elevation of the crest of the dam and
represents the limit of water held behind the dam. Numerous opportunities for improving the existing
habitat in and adjacent to the reservoir were identified. Opportunities include re-establishment and
rehabilitation of wetlands, and re-establishment, rehabilitation, and enhancement of non-wetland WOUS.
In addition, most of the habitats within the HWM are considered buffer habitat for the wetlands and non-
wetland WOUS mitigation areas. The buffer habitats will be restored and enhanced to not only provide
protection for the USACE mitigation areas but also to improve the overall function in the Arroyo Seco
Watershed. Major components of the activities planned for mitigation areas and buffers include re-
establishing former non-wetland WOUS areas that have been impacted by human disturbances and
removal of an extensive infestation of invasive and nonnative plant species.
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In addition, rehabilitation of wetland areas will provide both a water quality improvement function in the
watershed and will provide additional important habitat that is limited in the area behind the dam.
Improvement of the riparian area as a whole will also provide a significant increase in suitable habitat for
federally and state listed species, which is limited in the watershed. Focusing the habitat restoration
activities on the reservoir as a whole and managing the human activities that are occurring there will also
greatly improve the quality and increase the quantity of riparian habitat in areas under the jurisdiction of
the CDFW.

2.1.2 General Watershed Condition

The Arroyo Seco Watershed is a sub-watershed of the Los Angeles River watershed, which is a coastal
watershed partly within the coastal zone. The watershed drains 47 square miles, approximately two-thirds
of which are in the San Gabriel Mountains within the Angeles National Forest. The stream runs 22 miles in
a deeply incised canyon, beginning under Strawberry Peak in the San Gabriel Mountains and draining into
the Los Angeles River near downtown Los Angeles. Roughly half of this length is contained within the
boundaries of the Angeles National Forest.

Major obstacles within the watershed that impede flow between the headwaters and the confluence with
the Los Angeles River include Brown Mountain Debris Dam, located seven miles below the Arroyo Seco
headwaters, and Devil's Gate Dam, a large flood control facility bisecting the Arroyo Seco five miles
downstream of Brown Mountain Dam at the southern end of Hahamongna Watershed Park. Below Devil's
Gate Dam, most of the stream has been channelized to increase its capacity to carry floodwaters during
winter storms.

Over its 22-mile course, the Arroyo Seco drops from an elevation of nearly 6,100 feet at its headwaters on
Strawberry Peak to 320 feet at its confluence with the Los Angeles River. This drop over such a short
distance, coupled with heavy rainfalls caused by Pacific storms dropping rain as they hit the San Gabriel
Mountains, has produced catastrophic floods in the past. Since 1920, Devil's Gate Dam has served as a
critical flood control facility that provides protection for the downstream portion of the Arroyo Seco
Watershed.

The Arroyo Seco north of Devil's Gate Dam remains an important contributor to the local water supply as
water infiltrating from the Arroyo Seco north of South Pasadena infiltrates to the Raymond Basin Aquifer.
This aquifer is a 40-square mile groundwater basin that is one water supply source for the City of
Pasadena (City) and other local communities. It also contributes to flows in the Arroyo Seco.

Aside from the Brown Mountain Dam, the character of the upper watershed remains relatively natural. The
vegetation of the upper watershed is characterized by Bigcone Spruce Canyon Oak Forest, Southern
Sycamore-Alder Riparian Woodlands, and Southern Mixed Chaparral. In this area, the Arroyo Seco and
some major tributaries such as Millard Canyon, generally flow year-round, fed by numerous small springs
and groundwater discharge. Just upstream of Devil's Gate Dam, the Arroyo Seco travels through an area
that supports RAFSS, which is considered a sensitive habitat in southern California. Devil's Gate Reservoir,
which was created as a result of the dam operations, supports a large area vegetated with riparian that
survives because of the periodic water impoundment behind the dam. The large influx of sediment into
the riparian habitat in the reservoir following the Station Fire in 2011 resulted in mortality of many of the
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trees and understory vegetation. This disturbance created ample opportunities for invasive and nonnative
plants to compete with recovering native vegetation. As a result, invasive and nonnative plants have
replaced much of the riparian habitat or the understory below the willows and cottonwoods has become
heavily infested with invasive and nonnative plant species.

Downstream of Devil's Gate Dam, most of the Arroyo Seco’s natural character has been replaced by
concrete-lined channels surrounded by urbanization. Surface waters of the Arroyo Seco are contaminated
by urban runoff and the Arroyo Seco is listed on California’s CWA 303(d) list of impaired waterways for
three contaminants: nutrients/algae, high coliform counts, and trash (State Water Resources Control
Board 2002). The high coliform counts and trash are direct results of nonpoint source pollution running
into the Arroyo Seco via storm drains from urbanized portions of the watershed.

2.2 Landscape Setting and Position

2.2.1 Landscape Position

The reservoir behind Devil's Gate Dam serves an important flood control function because during storm
events it captures stormwater, sediment, and debris from the upper portion of the watershed and from
storm drains and runoff that enter from surrounding areas. Devil's Gate Dam allows for retention of
stormwater, thus preventing high flows from overwhelming the downstream flood control channel. The
San Gabriel Mountains are located to the north of the Project site and are characterized by steep slopes
and foothills. The elevations in Devil's Gate Reservoir range between approximately 1,000 and 1,300 feet
above mean sea level (amsl) and the lands within the reservoir slope from north to south. The topography
in the areas adjacent to the Reservoir is generally flat with a slight incline to the north.

2.2.2 Policies and Surrounding Land Uses

The proposed mitigation areas are located within Devil's Gate Reservoir and the City's Hahamongna
Watershed Park (HWP). All of the areas are within existing natural areas in the reservoir, along the banks
of the Arroyo Seco, to the north of the Project, and on the eastern edge of the Oak Grove Area of HWP.
The area to the north of the mitigation areas includes the natural vegetation in the Arroyo Seco channel.
To the west of the mitigation areas is the Oak Grove Park Area of HWP. The City has future improvement
plans for portions of HWP, including upgrading portions of the Oak Grove Area, relocation of portions of
the disc golf course, and drainage improvements at Berkshire Creek but in general, the existing character
and uses of the Oak Grove Area will remain the same as they are currently. Unofficial hiking and
equestrian trails do currently traverse through some of the proposed mitigation areas but plans for trails
closures and redirection of trails will eliminate impacts associated with the trails in sensitive habitats. The
areas to the east and northwest of the mitigation areas are urbanized with residential communities and
the Jet Propulsion Laboratory facility. Areas downstream of Devil's Gate Dam are generally urbanized,
however patches of native vegetation do occur adjacent to the channel in a few areas within the Central
and Lower Arroyo Seco. Two short sections of soft bottom channel are present downstream of the dam:
(1) immediately downstream of the dam face, and (2) between Holly Street and W Colorado Boulevard in
the City of Pasadena.
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2221 Hahamongna Watershed Master Plan and Amendment

In 2003, the City prepared and adopted a Master Plan for the Hahamongna Watershed Park (HWP), which
established a 300-acre park area that encompasses Devil's Gate Reservoir and portions of the surrounding
areas. In 2010, an addendum to the Master Plan was prepared by the City that covered the addition of a
30-acre upland parcel, referred to as the HWP Annex, located in the northwest portion of HWP. The
proposed development in the HWP Master Plan included new west and east side spreading basins, multi-
use play fields and relocated disc golf course, additional parking areas, widening the stream channel, and
habitat restoration activities. The Master Plan also identified a Trail Plan that identified a system of
recreational trails through HWP. LACFCD approached the City about planned developments in HWP and
potential conflicts with the proposed mitigation for the Devil's Gate Project. Staff from the City stated that
the west side basins and the multi-use play fields have been eliminated from the proposed developments
in the Master Plan. In 2010, a Pasadena City Council action eliminated the proposed northern multi-use
play field. The other proposed multi-use play field has been implicitly removed through separate actions
including a re-distribution of Integrated Regional Water Management Plan (IRWMP) grant funds and a
shift of funds away from the multi-use field in Hahamongna Watershed Park to a replacement location at
John Muir High School. In addition, Pasadena Water and Power is currently developing a plan to improve
and expand the spreading basins to the east of the reservoir, and as a result they are no longer pursuing
the west side spreading basins. These development projects would have conflicted with the location of
the proposed mitigation areas. In addition, LACFCD discussed the Trail Plan with the City staff and
expressed concerns about planned trails through proposed locations for the mitigation areas. City staff
stated that LACFCD could, as part of their mitigation plan, close trails through the reservoir and through
the proposed locations of mitigation areas (Figure 2-2). The City requested that the Perimeter Trail remain
open, which does not conflict with the proposed locations of the mitigation areas. All of the proposed
mitigation areas are located within the Perimeter Trial. LACFCD also discussed the relocation of some of
the disc golf holes to areas outside of the riparian habitat and the proposed mitigation areas to eliminate
human disturbances associated with players searching for the discs. The City staff agreed that the disc golf
holes will be relocated out of areas within or adjacent to sensitive habitat areas. The orientation of all disc
golf holes in this mitigation area will be such that the players are throwing away from the adjacent
sensitive habitat areas.
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2222 General Plan Draft Open Space & Conservation Element

In 2012, the City prepared an update to the General Plan called the Draft Open Space & Conservation
Element. The Open Space & Conservation Element established the Arroyo Seco as the City’s largest
natural open space that extends eight miles from the San Gabriel Mountains to the Los Angeles River. The
Arroyo Seco includes three distinct geographic areas, which are also designated as City parks, including
HWP, Central Arroyo, and Lower Arroyo. HWP is composed of the lower 320 acres of the total 1,330 acres
of the Upper Arroyo Seco. Other than the 90-acre Oak Grove Area, which is dedicated as parkland, the
remainder of HWP is largely natural open space that provides passive recreational uses that coexist with
the flood management operations of LACFCD in Devil's Gate Reservoir. The goals and objectives of the
Open Space & Conservation Element include preserving, restoring, and maintaining the natural character
of the Arroyo Seco as a self-sustaining healthy ecosystem of plants and animals. In addition, the goals and
objectives also include promoting responsible human interfaces with these unique natural environments
in open space planning. The Arroyo Seco is zoned as Open Space (OS) in the Open Space Zoning District.
The OS category is for a variety of active and passive public recreational facilities and for City-owned open
space facilities. This category also includes natural open space and areas, which have been designated as
environmentally and ecologically significant. This designation only applies to lands owned by the City. The
Open Space & Conservation Element designates the City’s Planning Department as the oversight group
for assessing impacts of proposed developments on open space parcels, sensitive species, and habitat
areas. In addition, the City’s Public Works Department provides ongoing oversight for continuing to
preserve and restore the Arroyo Seco. The proposed mitigation areas for the Project are located entirely
within the areas the City has zoned as OS and identified as OS in the City's General Plan. In order to
change the underlying zoning, the City would have to initiate the City’s normal re-zoning process
involving public hearings and a City Council adoption. Certain parcels within the proposed mitigation
areas are also "dedicated parkland” which is a higher, more restrictive classification. A vote of the people
is required to change the designation of these lands.

2223 City Municipal Code - Chapter 3.32.100

In addition to the Open Space & Conservation Element, the City's Municipal Code (Chapter 3.32.100)
establishes Natural Preservation Areas in the following locations: on the slope banks of the Arroyo Seco,
the Lower Arroyo from the south City limit to Holly Street bridge, the flood control channel area west and
south of Brookside Park, and the area north of Brookside Golf Course to Devil's Gate Dam (City of
Pasadena 2003a). The Municipal Code sets forth the permitted uses and special regulations related to
limiting activities within the Natural Preservation Areas. The permitted uses and special regulations apply
to the area that includes Devil's Gate Reservoir and the proposed mitigation areas. However, the
proposed mitigation areas will be subjected to the more stringent protections and requirements in the
permits issued by the USACE, RWQCB, and CDFW.

2.2.3 Connectivity of Proposed On-Site Compensatory Mitigation Areas

The habitat restoration activities conducted at the proposed mitigation areas will improve the function
and values in Devil's Gate Reservoir and the Arroyo Seco Watershed and will result in much higher quality
habitat than currently exists. Improvement of habitat in the preserved portions of the reservoir will
increase the value of the area as a critical linkage, it will buffer the USACE jurisdictional areas, it will
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improve the quality and increase the quantity of riparian habitat under the jurisdiction of the CDFW, and it
will provide for additional opportunities for wildlife. The reservoir area provides essential habitat
connectivity between Flint Wash and the Arroyo Seco located downstream of the dam, Hahamongna
Watershed Park, and areas located upstream in the Angeles National Forest. The habitats in the reservoir
area and the adjacent HWP function as a critical linkage in a highly developed area. Not only do wildlife
species reside in the area but they also use the area for juvenile dispersal, seasonal migration, and home
range connectivity. Improving the habitat will greatly increase the quality and quantity of available habitat
for least Bell’s vireo and southwestern willow flycatcher and potentially for the western yellow-billed
cuckoo.

2.2.4 Open Space Areas Abutting On-Site Compensatory Mitigation Areas

The LACFCD holds perpetual property rights over the reservoir and all proposed mitigation areas as
recorded through easements granted in May of 1919 and March of 1965. The City, in collaboration with
the LACFCD, recognizes the value of the mitigation areas to the HWP and intends to conserve and protect
these areas. The City has adopted numerous policy documents relevant to the HWP, such as the
Hahamongna Watershed Park Master Plan (2003b), Hahamongna Watershed Park Master Plan Addendum
for the Hahamongna Annex (2010), and Open Space & Conservation Element of the General Plan (2012).
These documents commit the City to protect native habitats and conserve and protect the natural
resources of the Arroyo Seco. The adoption in 2003 of the Hahamongna Watershed Park Master Plan
(HWPMP) was the culmination of a five-year community planning process with extensive participation
from the LACFCD. The HWPMP is the central guiding document for the City's planning for this area. The
City has removed soccer fields from the HWPMP and does not plan to develop areas within the impact
area or mitigation areas. The proposed compensatory mitigation areas have a General Land Use
designation of Open Space and are zoned Open Space under the City of Pasadena Open Space &
Conservation Element of the General Plan.

2.2.5 On-Site Existing and Proposed Buffer Width

The existing and proposed buffer for the proposed mitigation areas includes all of the habitats within
Devil's Gate Reservoir that are located outside of the Permanent Maintenance Area and adjacent to the
mitigation areas. The proposed buffer width ranges from approximately 25 to 425 feet. The narrowest
portion of the proposed buffer is approximately 25 feet on one side of an ephemeral drainage that will be
rehabilitated and the buffer will be revegetated with upland vegetation.

23 Site-specific Information

2.3.1 Ownership Information

The City is the owner of the underlying lands within Devil's Gate Reservoir where the proposed on-site
mitigation areas are located. The LACFCD holds a perpetual flood control easement from the City to
operate the Devil's Gate Dam and the associated reservoir, which means the flood control easement does
not expire nor does it need to undergo a renewal process after a certain time period has passed. This is a
permanent agreement between LACFCD and the City. The City contact information is as follows:
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City of Pasadena

100 North Garfield Avenue
Pasadena, California 91109
(626) 744-4000

2.3.2 Existing and Anticipated Sources of Hydrology

The existing sources of water for Devil's Gate Reservoir are inputs from the natural and urbanized areas
within the Arroyo Seco Watershed. Water from the natural areas upstream is conveyed

into the reservoir through the Arroyo Seco wash and surface flows from areas adjacent to the Arroyo
Seco. According to the HWPMP, 23 storm drains also convey flow to the reservoir. Most of these storm
drains divert run-off from neighborhoods and businesses into the reservoir. During larger storm events,
water is impounded behind the dam for a period of time to allow sediment to drop out of the water
column and to provide flood control for downstream areas. In addition to water provided by precipitation
and available groundwater, the inundation of the reservoir by the impoundment of water and water
flowing through the established natural channels throughout the reservoir provide the necessary moisture
for the survival of the riparian habitats in the reservoir.

Water from the Arroyo Seco and storm drains continues to flow to the southernmost point in the reservoir
and leaves the reservoir from the outlet structures of the dam. Water flows south of the dam for
approximately 8.5 river miles to the Los Angeles (LA) River in Los Angeles near the State Route (SR) 110
and Interstate 5 (I-5) freeway interchange. The LA River continues to flow south for approximately 23.5
river miles to its terminus at the Pacific Ocean in Long Beach.

The anticipated water sources for the proposed mitigation areas, which are located within Devil's Gate
Reservoir will primarily continue to be input from precipitation, surface flows from surrounding areas, and
periodic inundation. The lowest elevation valve is generally left open prior to the onset of the first rain
event of the season. During a rain event, if water pools and the water surface elevation continues to rise,
the lowest elevation valve is closed. Two larger slide gates are then operated to manage the reservoir
elevation. When inundation in the mitigation areas does occur, the duration will vary depending upon the
elevation of the mitigation areas. The duration of inundation is not expected to be long enough to cause
mortality of the riparian vegetation unless an exceptional storm season occurs. Groundwater may provide
additional support to the mitigation areas but to a far lesser degree. Artificial sources of water in the form
of irrigation (such as from a water truck or irrigation system hooked up to a City water source) will be
used at some of the on-site mitigation areas in order to help the plants become established. Once the
plants are established, the irrigation will be removed. Natural sources of water for the on-site mitigation
areas will include groundwater, natural runoff during storm events, inundation when water is held behind
the dam, and potentially overflow from upstream percolation basins, which is expected to be rare.

2.3.3 Soil Characteristics

The soil characteristics at the proposed mitigation areas are suitable for the restoration of riparian
habitats. The existing habitat type in and adjacent to the mitigation areas is riparian with a predominance
of willows, cottonwoods, and mulefat. Those areas dominated by nonnative and invasive species, that
likely supported native vegetation prior to the large influx of sediment following the Station Fire, are also
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located within the reservoir and would be expected to exhibit similar soil characteristics as the areas
dominated by riparian plant species.

The two soil types that have been identified in the reservoir include Ramona Sandy Loam and Hanford
Gravelly Loam. Ramona Gravelly Loam consists of fine, well-drained, sandy loam soil formed from the
breakdown of granite rock. This type of soil has moderately slow permeability and is typically observed on
terraces and in alluvial fans with flat to slightly sloped topography at elevations ranging from 250 feet
amsl to 3,500 feet amsl. Hanford Gravelly Sandy Loam consists of well-drained soil typically found on
stream bottoms, floodplains, and alluvial fans on slopes from 0 to 15 percent. This soil forms at elevations
ranging from 150 feet amsl to 3,500 feet amsl and is primarily from granite and other quartz containing
rock.

Because post-sediment removal compensatory mitigation is planned to take place where riparian
vegetation communities currently exist, it is presumed that the existing soil type within the Project site will
be appropriate for the type of planned mitigation. Soils composition below sediment buildup is presumed
to be supportive of riparian vegetation communities. Compensatory mitigation measures taking place at
Johnson Field, consisting of removing sediment build up, will presumably expose native soil that can
support riparian vegetation communities and reconnect the area to the existing channel.

2.3.4 Strahler Stream Order and Hydrologic Regime

The Strahler Stream Order for the mitigation site is 3. The hydrologic regime of the main channel of
Arroyo Seco is intermittent in the Project. However, upstream reaches of the main channel are perennial
during most years. Flows within the Project area are usually subsurface except for during storm events
where flows occur on the surface. The side channels entering Arroyo Seco are ephemeral and perennial.

2.3.5 Existing Habitat Types and Presence of Known Species or Habitats of Concern

The proposed mitigation areas are located within Devil's Gate Reservoir, just east of the Oak Grove Area
of Hahamongna Watershed Park. Table 2.1 lists the existing vegetation communities and land cover types
within the mitigation areas and buffer areas. Several habitats of concern are existing in the reservoir,
including Salix gooddingii Woodland Alliance, Lepidospartum squamatum Shrubland Alliance (equivalent
of Riversidean Alluvial Fan Sage Scrub), and Quercus agrifolia Alliance (coast live oak woodland). These
communities contain an abundance of invasive and nonnative plant species including perennial
pepperweed (Lepidium latifolium), various species of mustards (Brassica spp.), thistles, and other weedy
species.

Table 2.1 Existing Vegetation Communities

RIPARIAN/FLOODPLAIN
Salix gooddingii Woodland Alliance

Salix gooddingii Woodland Alliance

Salix gooddingii Woodland Alliance - Sparse

Salix gooddingii Woodland Alliance-20% Lepidium latifolium/Xanthium strumarium

Salix gooddingii Woodland Alliance-30% Lepidium latifolium/Xanthium strumarium
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Table 2.1 Existing Vegetation Communities

Baccharis salicifolia Shrubland Alliance

Baccharis salicifolia Shrubland Alliance-No Understory

Baccharis salicifolia Shrubland Alliance-20% Conium maculatum/Lepidium latifolium

Baccharis salicifolia Shrubland Alliance-30% Conium maculatum/Lepidium latifolium

Baccharis salicifolia Shrubland Alliance-40% Conium maculatum/Lepidium latifolium
FLOODPLAIN

Lepidospartum squamatum Shrubland Alliance

Lepidospartum squamatum Shrubland Alliance

Lepidospartum squamatum Shrubland Alliance (Sparse)
NATIVE UPLAND

Artemisia californica —Eriogonum fasciculatum Shrubland Alliance

Artemisia californica —Eriogonum fasciculatum Shrubland Alliance-20% Lepidium latifolium

Artemisia californica —Eriogonum fasciculatum Shrubland Alliance-30% Lepidium latifolium

Quercus agrifolia Alliance

Platanus racemosa Woodland Alliance - Disturbed
NONNATIVE/OTHER

Brassica nigra and other mustards Herbaceous Semi-Natural Alliance

Conium maculatum Herbaceous Semi-Natural Alliance

Lepidium latifolium — Conium maculatum Herbaceous Semi-Natural Alliance

Lepidium latifolium Herbaceous Semi-Natural Alliance

Rumex crispus Herbaceous Semi-Natural Alliance (Unofficial Alliance)

Xanthium strumarium Herbaceous Alliance (Unofficial Alliance)

Eucalyptus (globulus, camaldulensis) Woodland Semi-Natural Alliance

Fraxinus velutina Forest Alliance (Unofficial Alliance)

Landscaped

Depression/Bare Ground (Associated with Seasonally Wet Area)
Disturbed (Barren/Trails/IMP Area)

Past biological surveys in Devil's Gate Reservoir, where the mitigation areas are located, have documented
the presence of migratory least Bell's vireo and southwestern willow flycatcher. Both of these species are
federally and state-listed endangered species. Two separate observations of least Bell's vireos and one
observation of southwestern willow flycatchers were documented in the western portion of the reservoir
during focused surveys for western yellow-billed cuckoo that were conducted in 2015 (Chambers Group
2015a). The locations where the birds were observed are within the areas where habitat will be enhanced
through the removal of invasive and nonnative plants. Focused surveys for least Bell's vireo, southwestern
willow flycatcher, western yellow-billed cuckoo, and coastal California gnatcatcher (Polioptila californica
californica) were also completed by ECORP (ECORP 2016b; c) and Leatherman BioConsulting (Leatherman
2016) in 2016. An additional survey for western yellow-billed cuckoo was also conducted by Chambers
Group in 2016 (Chambers Group 2016). Migratory vireos were observed early and late in the 2016 season
by ECORP but no evidence of nesting was observed. This species was not present in the reservoir between
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May 4 and August 1, which is the period when nesting occurs. Chambers Group did not observe least
Bell's vireos, western yellow-billed cuckoos, or willow flycatchers during their 2016 surveys. Flycatchers,
cuckoos, and California gnatcatchers were not observed during any of the focused surveys conducted in
2016. Additional focused surveys for least Bell's Vireo and southwestern willow flycatcher were conducted
in 2017 by ECORP and Leatherman BioConsulting (ECORP 2018). No least Bell’s vireo or southwestern
willow flycatcher were detected during focused surveys in 2017. Devil's Gate Reservoir is not within
Designated Critical Habitat for least Bell's vireo, southwestern willow flycatcher, or coastal California
gnatcatcher but does contain limited suitable habitat for the species.

2.3.6 Discussion of Water Rights

At Devils Gate Reservoir, the State Water Resources Control Board (SWRCB) shows two water rights, both
owned by the City of Pasadena Department of Water and Power.

The City of Pasadena Department of Water and Power owns a pre-1914 right to divert up to 25 cubic feet
per second (cfs) of surface water from the Arroyo Seco stream to recharge groundwater. The diversion
structure historically diverted streamflows into the intake structure which was designed to accommodate
up to 25 cfs of water. The City of Pasadena currently diverts up to 25 cfs of surface water during the dry
season but is unable to divert the full allotment of 25 cfs of water during the storm season due to high
sediment-laden flows. As such, the existing diversion structure is not capable of consistently diverting the
25 cfs allotment during the storm season. The listed use is for 164,000 domestic hookups. The point of
diversion is from a City-owned diversion structure located approximately 1.6 miles upstream of Devil's
Gate Dam.

The City of Pasadena Department of Water and Power also holds an appropriative right from 1919 to
divert up to 1.8 cfs and a maximum of 238 Acre-Feet (AF) per year for irrigation use. The point of diversion
is from the existing Devil's Gate Tunnel which collects percolated water from Devil's Gate Reservoir.

24 Summary of Identified Risks

The following sections summarize the risks that have been identified in relation to locating the mitigation
areas within a flood control facility.

2.4.1 Proposing Mitigation on Lands Not Owned by the Applicant

The land within the Devil's Gate Reservoir where both the Project and the on-site mitigation for
Project impacts are proposed is government property, owned by the City.

The Project site has a General Plan Land Use designation of Open Space and is zoned as Open
Space under the City of Pasadena General Plan (City of Pasadena 2012).

The City has granted a perpetual easement to the LACFCD with the right to construct, reconstruct,
inspect, maintain, repair, and operate Devil's Gate Dam, its spillway, reservoir, bypasses, tunnels,
and other support facilities as may be necessary for the construction and maintenance of a
reservoir capable of impounding waters of the Arroyo Seco for the purposes of storage and
control, and to control such waters as may be necessary in the prevention of damage by flood
(City of Pasadena 1919/1965). This perpetual flood control easement does not expire nor does it
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2.4.2

need to undergo a renewal process after a certain time period has passed. This is a permanent
agreement between LACFCD and the City.

The HWPMP, which was adopted in 2003, encompasses approximately 300 acres and includes
Devil's Gate Dam and Reservoir. The HWPMP establishes a visionary framework for recreation,
water resources, flood management, habitat restoration, and cultural resources in Hahamongna
Watershed Park.

The City is in agreement with implementation of the proposed mitigation within the reservoir and
the Hahamongna Watershed Park. The City has stated they will not be implementing
development of any facilities within the areas proposed for mitigation by LACFCD.

Long-Term Protection (Legal Agreement)

Flood Control Easement — As mentioned previously, LACFCD has a perpetual flood control
easement and they are granted the right to conduct activities within the boundaries of the
easement (Figure 2-3). The Project and the associated mitigation are both consistent with the
easement.

As mandated by the State of California Legislature, LACFCD is perpetually required to maintain
the Devil's Gate Dam and Reservoir for flood protection. Once the Project and associated
mitigation have been implemented, it will become the new baseline for the Reservoir, and
LACFCD will have a permanent responsibility to maintain the site as such.

LACFCD has worked cooperatively and closely with the USACE on numerous programs and
projects for over 100 years. LACFCD is a proven reliable partner. These projects have included the
Big Tujunga Wash Mitigation Area, The Tujunga Wash Ecosystem Restoration Project, a 2.5-mile
long riparian habitat corridor, and the Los Angeles River/Rio Hondo (LARIO) Trail System Project,
an extensive trail system connecting multiple rivers and recreational areas, and Los Angeles
County Drainage Area (LACDA).

Open Space Designation in the Master Plan — As mentioned previously, the area encompassing
the proposed mitigation area is designated as Open Space under the City's General Plan.

e In order to change the underlying zoning, the City would have to initiate the City’s normal re-
zoning process involving public hearings and a City Council adoption. Certain parcels within
the proposed mitigation areas are also “dedicated parkland” which is a higher, more
restrictive classification. A vote of the people is required to change the designation of these
lands.

Agreement from City — The City has provided a letter stating that the City will consider the lands
as permanent mitigation areas, and that the City is committed to protecting native habitats and
conserving the natural resources of the Arroyo Seco. LACFCD has collaborated with the City to
determine the most suitable restoration areas and ensure that the proposed mitigation areas are
consistent with goals of the HWPMP and the City's General Plan. It is understood by the City that
the mitigation areas will be protected by LACFCD in the long-term and will be maintained and
monitored by LACFCD to ensure established performance standards are met and maintained.
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LACFCD anticipates the City will initiate the lengthy process to revise the HWPMP following the
implementation of the Project to formally include the preservation of the mitigation areas and
remove any mention of outdated conflicting recreational facility plans that have already been
eliminated by City Council. The City plans to begin the process to amend the HWPMP following
the implementation of the Oak Grove Area Improvements (OGAI) Project. LACFCD will coordinate
closely with the City on any amendments to the HWPMP.

The process to amend the HWPMP includes: City of Pasadena Department of Public Works would
(1) prepare the report and proposed revisions, (2) collect input from the community, (3) present
the proposals to the Hahamongna Watershed Park Advisory Committee and the Design
Commission, and (4) present the proposal to the City Council for adoption. There could be a
potential need to complete a CEQA document, which would be based on the extent of the
proposed revisions.

LACFCD is committed to replace any failed mitigation whether in the same location or a different
location (See details of the Adaptive Management Plan in Section 11.0)

Easements — Devil's Gate Reservoir is traversed by several utility easements that include
transmission lines and water and gas pipelines. The total acres of easements overlaying the
mitigation site is 2.55 acres and each of the easements is described in the following bullets.

e Southern California Edison maintains overhead lines within a 0.69-acre easement along the
western edge and a 0.35-acre easement (Figure 2-3) along the northern edges of the
mitigation areas, which include portions of four mitigation areas (DG-1, DG-4, DG-4A, DG-9).
The mitigation areas are not anticipated to conflict with Southern California Edison’s tree
trimming requirements. However, individual trees may need to be trimmed in some cases to
comply with Southern California Edison’s requirements. All activities conducted in the SCE
easements may require a Section 404 permit under the Clean Water Act.

e Pasadena Water and Power maintains an overhead line along the eastern portion of the
mitigation areas (Figure 2-3) and over four mitigation areas (DG-1, DG-4, DG-7, DG-9). The
mitigation areas are not anticipated to conflict with Pasadena Water and Power's tree
trimming requirements. However, individual trees may need to be trimmed in some cases to
comply with Pasadena Water and Power requirements. All activities conducted along the
Pasadena Water and Power easement may require a Section 404 permit under the Clean
Water Act.

e The City has an easement containing one water line, a 12" galvanized steel standard screw
end line, within the Project boundary (Figure 2-3). The easement is not expected to affect
mitigation efforts. However, should maintenance be required within the easement, mitigation
efforts may be temporarily impacted. All activities conducted along the City's water line
easement may require a Section 404 permit under the Clean Water Act.

e Southern California Gas Company has a 1.25-acre easement within the mitigation areas
containing a 12-inch natural gas line (Figure 2-3). The easement occurs in the same general
area as the City's 12" water line. The easement is not expected to affect mitigation efforts.
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2.4.4

However, should maintenance be required within the easement, mitigation efforts may be
temporarily impacted. All activities conducted along Southern California Gas Company's
natural gas line easement may require a Section 404 permit under the Clean Water Act.

® |Los Angeles County Sewer District has an easement which contains a sewer main along the
southwestern edge of the mitigation areas. The easement is not expected to affect mitigation
efforts as it occurs outside the mitigation areas. If activities conducted within the Los Angeles
County Sewer District’'s easement encroach into jurisdictional areas, then a Section 404 permit
under the Clean Water Act may be required.

Financial Assurances

LACFCD has the financial resources to undertake the mitigation and sustained long-term
management of the mitigation areas. The LACFCD'’s primary sources of funding are the ad
valorem property tax for the Flood Control District and the Flood Control Benefit Assessment.
LACFCD has an average annual budget of approximately $240 million for operations and
maintenance of, and improvements to Flood Control facilities and compensatory mitigation for
said projects, and a Bond Rating of AAA+. LACFCD has the ability and is committed to making a
discrete line item in its annual budgets for the required mitigation and long-term management of
the mitigation areas for the Project. Fund designation of $14,000,000 to complete the
compensatory mitigation for the Project was approved by the County of Los Angeles Board of
Supervisors on November 7, 2017.

LACFCD has demonstrated success in implementing and managing mitigation projects. A notable
mitigation site is the Big Tujunga Wash Mitigation Area, which was established in 2000 and has
met the established functional success criteria. LACFCD continues to provide the long-term
maintenance and management of the Mitigation Area. The monies required to fund the long-
term maintenance and management of the Big Tujunga Wash Mitigation Area are budgeted and
dedicated on an annual basis. Another notable mitigation site, is the recently created and very
successful Oak Woodland habitat mitigation area at the Santa Anita Sediment Placement Site in
Arcadia, California (USACE Permit No. 2008-00370-VEN, LSAA 1600-2008-0173-R5).

LACFCD has the ability to fund a new mitigation site and acquire property, if necessary, or to
provide adaptive management of the proposed mitigation in case the proposed mitigation site
fails (See details of the Adaptive Management Plan in Section 11.0).

Hydrology and Flood Control

Natural Input from the Watershed - Hydrology information shows that sub-watersheds on
both the western and eastern sides of the reservoir drain directly into the mitigation areas. The

volume of water entering the western portion of the reservoir from these sub-watersheds ranges
from approximately 33 acre-feet during a two-year storm event to approximately 89 acre-feet
during a 50-year storm event. The volume of water entering the eastern portion of the reservoir
from these sub-watersheds ranges from approximately 159 acre-feet during a two-year storm
event to approximately 450 acre-feet during a 50-year storm event. Precipitation falling directly
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on the mitigation areas during storm events will also provide water to the habitats in the
mitigation areas.

Inundation — LACFCD will continue to operate Devil's Gate Dam in the same manner that it has
been operated in the past. Impounded flows in the reservoir reach the mitigation areas at
elevation 1,020 feet. Modeling of the peak storage and flow of a 2- to 5-year frequency storm
event that occurred in January of 2008 shows that with the approved configuration for the
Project, the peak storage would have been approximately 1,522.40 acre-feet and the elevation
within the reservoir would have reached 1,037.10 feet. The modeling for this design storm shows
that this size storm would provide natural runoff to much of the mitigation areas in the western
and eastern portions of the reservoir, and the mitigation areas could be inundated on a periodic
basis during the storm season. Generally, the lowest elevation valve is left open prior to the onset
of the first rain event of the season. During a rain event, if water pools and the water surface
elevation continues to rise, the lowest elevation valve is closed. Two larger slide gates are then
operated to manage the reservoir elevation. Any water present at the end of storm season (April
15) will be released. LACFCD has the ability to regulate the length of time that the mitigation
areas would be inundated. LACFCD will ensure that mitigation areas are successful.

Other Projects in the Watershed - All of the projects mentioned here are completely separate

projects and have independent utility from the Project. The City's Arroyo Seco Canyon Project
consists of improving the City’s water intake structure in the canyon portion of Arroyo Seco and
expanding the existing spreading basins. The purpose of the project is to allow the City to take its
full entitlement of 25 cfs from the Arroyo Seco. Successful implementation of the City's project
will only increase diversion during the storm season in which the amount of flows that will be
diverted is minimal relative to inflows into the reservoir. It is estimated that during an average
storm seasons, if the City utilizes their full entitlement after implementation of their project, 4,980
acre-feet of water will remain in the stream and reach the reservoir and mitigation areas. The
City's Non-Potable Water Project involves construction and operation of a new non-potable water
distribution system to deliver water from three local supply sources: (1) recycled water produced
by the Los Angeles/Glendale Water Reclamation Plant, (2) surface water inflows from two existing
tunnels (Devil's Gate and Richardson Springs), and (3) water from the Arroyo Seco stream
downstream of Devil's Gate Dam, to customers within the service areas of Pasadena Water and
Power, Lincoln Avenue Water Company, Foothill Municipal Water District, and California American
Water Company, for landscape irrigation, industrial cooling, and other non-potable uses. The
Devil's Gate tunnels that will be utilized by the project are existing tunnels and their use will not
have any new impacts to the reservoir.

Management of Water Availability for the Mitigation Areas — LACFCD has the ability and is
committed to ensuring adequate water resources are available to sustain the mitigation areas.
Supplemental water will be provided to container plantings and pole cuttings during the
establishment period. LACFCD will monitor inundation in the mitigation areas to ensure
mitigation success. If it is determined that without intervention, the reservoir elevation following a
rain event would inundate the mitigation areas longer than the species within the mitigation areas
can withstand, LACFCD would operate the outlet valves on the dam to lower the reservoir

ECORP Consulting, Inc. 24 November 2018
Devil’s Gate Sediment Removal and Management Project 2018-047.001



Final Habitat Mitigation and Monitoring Plan for the Devil's Gate Sediment Removal and Management Project

2.4.5

2.4.6

2.4.7

elevation. In the event of an extended period of inundation where riparian vegetation is damaged
or lost, a damage assessment and adaptive management measures will be implemented to ensure
the mitigation areas survive for the long-term. Similarly, in the event of a prolonged drought,
LACFCD will continue to monitor the status of the mitigation areas to determine losses or damage
caused by lack of precipitation. A damage assessment will be completed and adaptive
management measures will be determined and implemented when rainfall events do occur.

Damage Caused by Natural Events On-Site

Should a natural event occur, such as catastrophic flooding of the mitigation areas or fire, that
may damage all or a portion of the mitigation areas, LACFCD will conduct a damage assessment
to determine if adaptive management measures are necessary to assist in the recovery of the
mitigation areas. The adaptive management measures may include maintenance to keep
nonnative and invasive plants from out-competing the recovery of the native vegetation and
potentially planting and/or seeding if areas are having difficulty recovering from the damage
caused by the natural event. LACFCD has the ability to fund the adaptive management measures
to assist the mitigation areas in returning to the intended habitat types.

Damage Caused by LACFCD Activities

In the event that it becomes necessary for LACFCD to operate the dam in a manner that results in
catastrophic or partial damage to the mitigation areas, LACFCD will conduct a damage
assessment to determine the adaptive management measures necessary to return the mitigation
areas to the intended habitat types. The adaptive management measures may include planting,
seeding, watering, maintenance, and monitoring until the mitigation areas achieve the established
success criteria. In such situations, any temporal loss would be considered and incorporated
appropriately. LACFCD has the ability to fund the adaptive management measures necessary to
ensure the mitigation areas return to the intended habitat types and achieve the established
success criteria.

A cowbird trapping program will be implemented for the first three years after the initial sediment
removal. If success criteria are not met after the first three years, the program will be
implemented for an additional two years. The program will be used to account for loss of overall
nesting habitat and riparian understory. The program will use the most recent agency-approved
methodology.

Monitoring during Initial Sediment Removal and Annual Maintenance

Biological monitoring will be conducted during the initial sediment removal phase of the Project
and during the annual maintenance period to ensure that the contractors stay within the limits of
grading and they do not venture into the mitigation areas. If a contractor were to damage any
portion of the mitigation areas, then a damage assessment would be conducted and adaptive
management measures would be developed and implemented to ensure the damaged mitigation
area achieves the established success criteria.

ECORP Consulting, Inc. November 2018

25

Devil’s Gate Sediment Removal and Management Project 2018-047.001



Final Habitat Mitigation and Monitoring Plan for the Devil's Gate Sediment Removal and Management Project

2.4.8

2.4.9

Mitigation Site Compatibility with Multiple Uses

The mitigation areas are currently traversed by trails used by hikers, equestrians, bird-watchers,
joggers, nature lovers, and people walking their dogs. In general, these passive recreation
activities do not create a lot of disturbance. Also, it appears that most of the activities are
confined to the existing trails and due to the density of the vegetation in most areas, people
generally don't venture far into the vegetation adjacent to the trails. However, loose dogs are
present on a relatively frequent basis and they do cause additional disturbances when they
venture off the trails and into the adjacent habitat. As part of the mitigation plan, LACFCD intends
to close or control the use of the trails that cross through the mitigation areas to decrease the
disturbances to the conserved habitat areas. The perimeter trail around the reservoir will remain
open. The City has agreed that any trails through the reservoir can be closed as long as the
perimeter trail remains open. The mitigation plan for the Project also includes narrowing portions
of permanent trails, planting native barrier plants, such as cactus species, along trails to buffer
sensitive habitat areas, placing woody debris at strategic locations in mitigation areas to increase
functional value, removing trash, posting signs to identify the mitigation areas, and conducting
educational outreach. Initially, closing trails will be a challenge but education and outreach will be
conducted concurrently to promote awareness of the sensitivity of wildlife to the presence of
people and dogs and the importance of conserving the habitat. LACFCD has had great success
with educational outreach at the Big Tujunga Wash Mitigation Area.

The site is open to homeless persons and homeless encampments have the potential to affect the
quality of the mitigation areas. Pasadena Police Department (PPD) has a Homeless Persons Policy
(Policy 464) that addresses issues pertaining to homeless activity within the City’s limits.
Specifically, Policy 464.6 addresses impacts to the ecology and natural resources of the City.
Regular patrols by PPD will address issues pertaining to homeless persons and encampments in
the mitigation areas. Furthermore, the City has an ordinance pertaining to homeless issues, which
is found in Chapter 3.24.110 of the Title 3 of the City’s Municipal Code.

Survival of the Habitats in the On-Site Mitigation Areas

Devil's Gate Reservoir historically and currently supports riparian habitat throughout most of the
reservoir. The areas where mitigation is planned to occur currently support or did historically
support riparian vegetation. The soils present in the mitigation areas are suitable and able to
support the vegetation that will be planted in the mitigation areas. Water to support the
vegetation in the mitigation areas will be available through a combination of precipitation, surface
runoff, and inundation. LACFCD has the ability to manage the amount of water provided to the
mitigation areas by controlling the levels of water in the reservoir and the duration of inundation.
Initially, container plants and cuttings will be provided with supplemental water until they become
established. Once established, they will be able to survive and thrive with the existing water
provided from reservoir management and natural sources, such as runoff from areas surrounding
the mitigation areas. In the event that a prolonged drought occurs or a catastrophic flood washes
out the mitigation areas or inundates the mitigation areas for a prolonged period, a damage
assessment will be conducted. Adaptive management measures will be developed and
implemented to ensure the mitigation areas meet the success criteria. Trails will be closed in the
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mitigation areas to eliminate disturbances caused by the presence of humans and dogs and
public outreach and education will be provided to the site users. Regular biological monitoring
will be conducted to ensure the contractors don't go outside of the approved grading limits and
into the mitigation areas. In addition, the biological monitoring will identify problems within the
mitigation areas that will then be rectified by LACFCD. Restoration activities will include the initial
removal of nonnative and invasive plants and planting and seeding with native species. Ongoing
maintenance will be conducted for the long-term to ensure the nonnative and invasive plants do
not out-compete the native plants. Quantitative and qualitative monitoring will be conducted to
determine the status and success of the restoration areas. CRAM monitoring will be conducted to
compare the mitigation areas to the baseline CRAM values and to ensure the mitigation areas are
on a trajectory to meet the projected CRAM values for the post-Project condition. In addition,
restoration monitoring will evaluate the variables associated with the vegetation communities as
they pertain to least Bell's vireo habitat. Adaptive management will be an ongoing task to ensure
the mitigation areas achieve the success criteria and continue to provide habitat for an
abundance of wildlife, including the least Bell's vireo, for the long-term.

3.0 BASELINE INFORMATION FOR PROJECT SITE

3.1 Topography and Elevation

South of the San Gabriel Mountains, the Project site is located in the upper portion of the Arroyo Seco
watershed. The Project site is located along an approximately 4,754-feet linear section of the Arroyo Seco
drainage and alluvial fan, which is an area subject to change and disturbance due to erosion, runoff, and
sediment movement. Devil's Gate Dam was built in 1920, following the floods of 1914 and 1916, for the
purposes of flood control and water conservation. Once the dam was complete, sediment accumulation
behind the dam from mountain runoff raised the ground surface, creating a broad plain between the walls
of the Arroyo Seco Canyon. This floodplain slopes gently from the San Gabriel Mountains at
approximately 1,100-feet amsl in the northern portion of the Project site to approximately 985-feetabove
mean sea level (amsl) at the dam. Topography within the reservoir has been affected by erosion, sediment
accumulation, and historical excavation, resulting in irregular patterns. Few areas have level or nearly level
terrain. Shallow ridge crests, alluvial fan slopes, and riparian areas can be found within the floodplain.

The 2009 Station Fire burned more than 160,000 acres of the Angeles National Forest. During the fire,
approximately 68 percent of the Arroyo Seco watershed (100 percent of the undeveloped watershed)
tributary to Devil's Gate Dam and Reservoir was burned, resulting in large amounts of sediment
deposition into the reservoir during subsequent storm events. This deposited sediment not only buried
vegetation and raised the elevation of the reservoir invert but has made the reservoir susceptible to
scouring and instability during major storm events. Attachment 1 of Appendix B shows Devil's Gate
Reservoir Profile before the Station Fire (2000 and 2009), after the Station Fire (2011, 2012, and 2014), and
after the Project. The vertical scale has been exaggerated in relation to the horizontal scale to view the
profiles. The unevenness of the 2009 sediment profile is the result of long-term deposition of sediment
and erosion from periodic storm flows. The 2011 sediment profile shows the large influx of sediment
resulting from the Station Fire and, other than the interim cleanout of sediment directly upstream of the
dam, the large amount of sediment that has continued to persist into 2014. This large sediment inflow
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impacts operations of the dam. The Project proposes to lower the elevation of the sediment within the
Project boundary, but the slope will still remain gradual, with an average slope of approximately 1.7
percent. The excavation configuration was designed to provide proper drainage characteristics and to be
capable of handling future anticipated sedimentation load. The reservoir is a dynamic system, and the
exact topography of the excavation area is expected to change with inflows over time, which may include
erosion immediately upstream of the excavation area. Mitigation areas are proposed outside of the
established OHWM, at or above the 1,020-feet contour.

3.2 Historic and Existing Hydrology

The following explanation of the hydrology is supported by the attachments included in
Appendix B.

3.2.1 Water Resources

3.2.1.1 Natural Drainage and Precipitation

Devil's Gate Reservoir is located in the upper portion of the Arroyo Seco watershed. The Arroyo Seco
watershed extends approximately 16 miles in length along the centerline of the watershed and 24 miles
along the Arroyo Seco from its origin in the Angeles National Forest to the Arroyo Seco’s confluence with
the Los Angeles River. Approximately 20,400 acres of both residential and undeveloped land drain into
Devil's Gate Reservoir. The Arroyo Seco flows freely through a natural creek upstream of the dam, and in
an engineered concrete channel from the dam for nine miles downstream to its confluence with the Los
Angeles River. Table 3.1 shows the annual rainfall data for this region. In an average season, this area can
receive approximately 23 inches of rain per year. The majority of these rain events occur between
November and April.

Table 3.1. Total Yearly Rainfall at Devil’s Gate Dam
Water Year Total Rainfall (in.)
1996/1997 16.99
1997/1998 36.46
1998/1999 9.57
1999/2000 15.67
2000/2001 16.31
2001/2002 6.01
2002/2003 18.09
2003/2004 15.1
2004/2005 64.05
2005/2006 25.66
2006/2007 9.35
2007/2008 18.61
2008/2009 12.84
2009/2010 20.1
2010/2011 25.07
ECORP Consulting, Inc. November 2018

Devil’s Gate Sediment Removal and Management Project 28 2018-047.001



Final Habitat Mitigation and Monitoring Plan for the Devil's Gate Sediment Removal and Management Project

Table 3.1. Total Yearly Rainfall at Devil's Gate Dam
Water Year Total Rainfall (in.)
2011/2012 9.19
2012/2013 11.96
2013/2014 7.75
2014/2015 15.92

3.2.1.2 Surface Runoff

On the western side of the Project site, water flows from west to east into the reservoir. These flows
originate from the Oak Grove Area of Hahamongna Watershed Park and the surrounding communities to
the west. Appendix B, Attachment 2 shows the tributary drainage areas west of Devil's Gate Reservoir that
drain into the reservoir. This attachment also shows the calculated flow and volume from each area into
the reservoir for various storm return intervals. A total of 33 acre-feet of storm flows enter the reservoir
from the western tributaries during a 2-year frequency storm (Appendix B, Attachment 2). The volume of
flows from the western tributaries can reach up to 89 acre-feet during a 50-year frequency storm.

On the eastern side of the Project site, water flows from east to west into the reservoir. These flows
originate from the surrounding Altadena communities to the east. Appendix B, Attachment 3 shows the
tributary drainage areas east of Devil's Gate Reservoir that drain into the reservoir. A total of 159.33 acre-
feet of storm flows enter the reservoir from the eastern tributaries during a 2-year frequency storm
(Appendix B, Attachment 3). The volume of flows from the eastern tributaries can reach up to 450.67 acre-
feet during a 50-year frequency storm. Although some of the runoff from the eastern tributaries is
captured within the Arroyo Seco Spreading Grounds, all of the volume and flow displayed in the table of
Attachment 3 is discharged into the reservoir area.

Surface flows from surrounding areas to the west and east of the reservoir remain the primary and most
important source of water for the proposed mitigation areas. These tributary areas will provide runoff to
the mitigation areas during even an average rain event (2-year frequency). Various outlets along the
western and eastern edges of the reservoir supply water to the reservoir and will continue to supply water
directly to the mitigation areas.

3.2.1.3 Stream Flows

The Arroyo Seco is a perennial stream and is highly variable due to seasonal rains, with the majority of
rain events occurring between November and April (storm season). During the dry summer months, the
stream flows can drop below the surface in the deeper alluvial deposits within the reservoir. Appendix B,
Attachment 4 shows the contours and estimated flow path of Devil's Gate Reservoir in January 2009,
which was prior to the Station Fire. Pre-Station Fire conditions show water flowing from the north end of
the reservoir towards the face of the dam through channels that were cut by storm flows. The contours
show several braided channels within the north end of the reservoir that converge into one main channel
that flows toward the dam, all within the proposed Project boundary. Subsequent to the Project, flows will
travel largely the same path through the reservoir. Table 3.2 shows the yearly inflow into Devil's Gate
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Reservoir over the past 15 years. Excluding the water year 2004/2005, the average yearly inflow into
Devil's Gate Reservoir is approximately 8,400 acre-feet.

Appendix B, Attachments 5 and 6 show the results of a hydrological analysis of Devil's Gate Reservoir after
Project implementation. Appendix B, Attachment 5 models the storage and flow of the 2-year frequency
design storm with the post-Project conditions. Appendix B, Attachment 6 models the storage and flow of
an actual storm-event that occurred in the watershed of Devil's Gate Reservoir in 2008 under post-Project
conditions. The 2007/2008 water year was chosen to model for being an average water year in terms of
rainfall. The January 4™ through January 8% storm represents a 2- to 5-year frequency storm that occurred
during the 2007/2008 water year. Based on the peak inflows shown on Attachment 5 and 6, an average
rain event (2-year frequency) would provide runoff to the mitigation area. The total inflow during the
average rain event would exceed the capacity of the narrow section of the established maintenance area,
and therefore, overflow into the adjacent mitigation areas. Appendix B, Attachment 7 shows the reservoir
contours after the initial sediment removal is complete.

Table 3.2. Total Yearly Inflow to Devil’s Gate Reservoir
Water Year Total Inflow (acre-feet)
1999/2000 15,792
2000/2001 12,259
2001/2002 1,731
2002/2003 3137
2003/2004 2,071
2004/2005 134,360
2005/2006 6,573
2006/2007 4,717
2007/2008 13,962
2008/2009 2,579
2009/2010 19,143
2010/2011 33,340
2011/2012 2,298
2012/2013 513

The City of Pasadena Department of Water and Power (PWP) holds a pre-1914 claim to divert up to 25 cfs
of surface water from the Arroyo Seco. PWP exercises their right to divert this water every year. Water is
captured from the stream at a diversion dam and intake structure approximately 0.4 miles upstream of the
former Jet Propulsion Laboratory (JPL) parking lot and piped to PWP's Arroyo Seco Spreading Grounds on
the east side of the reservoir. The diversion and intake structure were designed to accommodate up to 25
cfs of water. PWP currently diverts up to 25 cfs of surface water during the dry season but is unable to
divert the full allotment of 25 cfs of water during the storm season due to high sediment-laden flows. As
such, the existing diversion structure is not capable of consistently diverting the 25 cfs allotment during
the storm season where flows of high volume and velocity occur. PWP’s water capture efficiency is limited
by the amount of precipitation, the high sediment concentration during storm events, and the spreading
capacity. Over time, and after the Station Fire, the diversion and intake structures were damaged due to
debris flows. The PWP is proposing the Arroyo Seco Canyon Project to restore and improve the diversion
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and intake structures and expand their spreading basin capacity. Successful implementation of the PWP
project will allow for the successful capture of up to 25 cfs of water into the Arroyo Seco Spreading
Grounds and the bypass of debris and sediment that limit capture capacity during high flows. Appendix B,
Attachment 8 shows the pre- and post-Project water diversion scheme for an average rain year. The
"Available Stream Volume” columns represent the amount of water available in the stream each month
during an average year. The “Diversion Without Improvements” columns represent PWP’s current monthly
diversion during an average year. The “Diversion With Improvements” columns represent the total
monthly diversion from PWP that would be possible after the completion of the proposed Project. In an
average year, approximately 4,980 acre-feet of water is anticipated to remain in the stream after the PWP
diversion allotment. The “Maximum Diversion at 1,508 Acre-Feet/Month” shown on the Attachment
represents the maximum volume that could be diverted if PWP constantly diverted 25 cfs from the stream
for 24 hours per day, every day of the month, which is extremely unlikely. Under current conditions, PWP
diverts their full 25 cfs allotment during the summer months. This diversion rate would not be expected to
change following the Project implementation. However, the amount of water PWP is capable of diverting
during the storm season would be expected to change to reach their 25 cfs allotment after Project
implementation. The amount of water present in the stream during the storm season typically far exceeds
the 25 cfs diversion by PWP. For example, hydrologic modeling shows a peak inflow of 3,691.7 cfs during
an average rain event (2-year frequency), which is far greater than PWP’s 25 cfs diversion. Therefore, the
change in the amount of water available in the stream during storm season after Project implementation
is anticipated to be negligible. Typically, during the summer months, minimal stream flow reaches PWP’s
intake. If the level of sediment at the diversion allows for it, the majority of this stream water is diverted to
the intake. However, flows that are not diverted and remain in the stream past the diversion structure,
have generally been so minimal as to have little effect on the water collected in the reservoir. PWP's
project will primarily increase diversion during the storm season in which the amount of flows that will be
diverted is minimal relative to inflows into the reservoir. Due to these findings, PWP’s Arroyo Seco Canyon
Project is not anticipated to impact LACFCD’s sediment removal Project or the water availability for the
proposed on-site mitigation areas.

3.2.1.4 Water Impoundment behind Devil's Gate Dam

Appendix B, Attachment 9 shows the reservoir contours after the initial sediment removal is complete
overlaid on the proposed mitigation areas. Water impounded behind Devil's Gate Dam will begin to
inundate the mitigation areas at or above 1,020.00 feet. Most of the mitigation areas are below 1,040.5
feet, which is the lower spillway elevation of the Dam. Table 3.3 identifies the maximum water surface
elevation within Devil's Gate Reservoir each year since the 1998/1999 storm season, based on capacity in
the basin. The retrofit of Devil's Gate Dam in 1997 lowered the elevation of the spillway ports to 1040.50
feet, and thereby reduced the amount of reservoir storage capacity below the spillway. The table shows
the total number of days that the water surface elevation (WSE) was at or above 995.00 feet (indicating a
water pool was held behind the dam), the total number of days the WSE was at or above 1,020.00 feet
(indicating water pool reached elevation of proposed mitigation areas), the maximum elevation that the
water level reached each water year, the number of days at that maximum water elevation, and the
reservoir debris storage capacity each year. The number of days when the water level was at or exceeded
the 1,020-foot elevation contour varies depending upon the size and frequency of storms. As a result, the
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number of days at or above the 1,020-foot contour shown in Table 3.3 does not necessarily indicate
consecutive days. Since 2010, a debris pool has been held at the dam after each storm to protect the dam
outlets from becoming clogged with debris flows due to the Station Fire. The post-Project dam operations
will return to pre-2009 procedures for flood control, and the reservoir capacity below spillway will be
approximately 3.0 million cy. As indicated in Table 3.3, the water surface elevation exceeded 1020 ft. 10
out of the 17 years listed in the table. Following initial sediment removal, the reservoir capacity below the
spillway will be increased to 3.0 million cy. Due to the increase in reservoir capacity, the frequency of a
water surface elevation above 1,020 ft. may change. Appendix B, Attachment 5 models the storage and
flow of the 2-year frequency design storm with the new reservoir capacity of 3.0 million cy. During a 2-
year frequency design storm, the water surface elevation within the reservoir will reach a maximum of
1,037.1 ft. Based the model, it is estimated that the water surface elevation will exceed 1,020 ft. at least
every two years. Although this is the expectation based on available data, the water surface elevation in
the reservoir is highly variable, and dependent on the intensity and duration of each storm, as well as the
timing, intensity, and duration of subsequent storms.

Water impoundment in the reservoir can have significant benefits to vegetation in the proposed
mitigation areas. At lower levels, water impounded behind the dam can permeate the side slopes and
provide moisture to vegetation situated at higher elevations. After Project implementation, there will be
more capacity within the permanent maintenance area to hold water. This will increase the amount of
water allowed to permeate the side slopes and provide soil moisture to the mitigation areas. Estimates of
the future average number of days water will be held within Devil's Gate Reservoir have been made based
on the reservoir capacity following the initial sediment removal project, along with historic water surface
elevation records. It has been estimated that water will be held above 995 ft. an average of approximately
35 days during years of normal seasonal rainfall. It has been estimated that water will be held above 1,020
ft. an average of approximately 3 days during years of normal seasonal rainfall. It should be noted that the
length of time water is held within the reservoir is highly variable, and dependent on the intensity and
duration of each storm, as well as the timing, intensity, and duration of subsequent storms.

Table 3.3. Water Levels at Devil’s Gate
Reservoir Reservoir
Water Year Dag;:‘(l,sff > Diygz‘évosftz NIIE:::\'/:tIiac:ﬁr Dayvsv:ttel\:lax. ngla:vlvty ngla:vlvty
’ e (ft amsl) Elevation Spillway Spillway
(MCY) (acre-ft)
1998/1999 35 0 1,009.10 3 2.3 1426
1999/2000 24 0 1,007.30 1 2.3 1426
2000/2001 28 0 1,007.00 1 23 1426
2001/2002 0 0 986.00! - 2.3 1426
2002/2003 115 100 1,029.60 2 2.3 1426
2003/2004 50 41 1,028.60 4 2.2 1364
2004/2005 201 131 1,045.40 102 2.2 1364
2005/2006 118 2 1,026.80 2 2.2 1364
2006/2007 0 0 986.00! - 2.2 1364
ECQRP Consultipg, Inc. ' 32 November 2018
Devil’s Gate Sediment Removal and Management Project 2018-047.001



Final Habitat Mitigation and Monitoring Plan for the Devil's Gate Sediment Removal and Management Project

Table 3.3. Water Levels at Devil’s Gate
Reservoir Reservoir
: e (ft amsl) Elevation Spillway Spillway
(MCY) (acre-ft)
2007/2008 28 16 1,033.10 1 2.2 1364
2008/2009 7 0 1,000.00 3 2.2 1364
2009/2010 119 37 1,036.80 2 1.5 930
2010/2011 124 95 1,039.90 2 1.3 806
2011/2012 122 61 1,030.90 6 1.3 806
2012/2013 120 0 1,018.20 4 1.3 806
2013/2014 87 48 1,034.50 6 1.3 806
2014/2015 134 34 1,028.00 3 1.3 806

'Elevation of lowest outlet (no water held)

2Days above spillway elevation (1,040.5 ft)
Periodic inundation during large storms will also provide soil moisture that will benefit the surrounding
riparian vegetation. Most of the mitigation areas are located between the 1,020 and 1,040 -foot elevation
contours (Appendix B, Attachment 9). All mitigation areas below the 1,040-foot contour will be below
spillway and subject to potential periodic inundation. As shown in Table 3.3, the number of days when the
water level was at or exceeded the 1,020-foot elevation contour has varied each year and significantly
increased following the influx of sediment resulting from the Station Fire. When inundation in the
mitigation areas does occur, the duration will vary depending upon the elevation of the mitigation areas.
The duration of inundation is not expected to be long enough to cause mortality of the riparian
vegetation unless an exceptional storm season occurs. In the event that inundation does cause mortality
of the vegetation in the mitigation areas, adaptive management measures will be implemented to ensure
the mitigation areas meet their success standards and persist for the long term. Appendix B, Attachment
10 shows an aerial view of Devil's Gate Reservoir in June 2009, before the Station Fire. As shown in Table
3.3, stormwater was not held behind the dam at a high elevation for extended periods in the 2008/2009
Water Year. The aerial shows persistent vegetation established throughout the reservoir. Cross sections
across the reservoir in 2009 are shown in Appendix B, Attachment 11. A comparison of the riparian
vegetation in the aerial in Appendix B, Attachment 10 and the cross sections in Appendix B, Attachment
11 shows that the riparian vegetation is abundant above the 1,020-foot elevation. In addition, riparian
vegetation has continued to persist within the reservoir, even after several drought years.

From the summary results shown in Appendix B, Attachment 5, it can be seen that with the post-Project
conditions and operation plan, the peak storage and elevation within the reservoir would be 1,522.00
acre-feet and 1,037.10 feet, respectively. This model shows that under the 2-year frequency design storm,
the reservoir would be temporarily filled to a level that would inundate the west and east side of the
reservoir, including the mitigation areas. From the summary results shown in Appendix B, Attachment 6, it
can be seen that with the post-Project conditions and operation plan, the peak storage and elevation
within the reservoir would be 1,522.40 acre-feet and 1,037.10 feet, respectively. Any water held above the
1,020-foot contour would temporarily inundate the west and east side of the reservoir, as it currently
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does. The duration of the inundation would depend on how long water would need to be held to
attenuate the flood flows and the flow rate of water released through the dam. From the two different
scenarios modeled for the post-Project conditions, it can be concluded that the western and eastern
portions of the reservoir may be temporarily inundated during certain storm events. In the event that
inundation causes mortality of the vegetation in the mitigation areas, adaptive management measures
would be implemented.

Between March 15 and August 31 (during the breeding season for least Bell's vireos and other birds),
Devil's Gate Dam will be operated to limit the potential for inundation of the 79-acre mitigation area. If
weather, hydrological forecasts, and reservoir conditions indicate that water held behind the dam may
inundated the mitigation site, then the Dam Operator, in consultation with the Operations Section of the
Stormwater Engineering Division of LACDPW, will take the steps necessary (including release of water at
the maximum possible rate as safe to do so to protect downstream communities), to prevent or to reduce,
to the extent possible, the amount of time the mitigation site is inundated. If inundation of the mitigation
site does occur, the Restoration Specialist will determine the adaptive management measures necessary
to ensure the recovery or replacement of the damaged habitat.

Adaptive management will be employed to address changes in channel morphology. If periods of
extended inundation occur and established channels disappear, then those channels will be re-established
once drawdown of the reservoir has been completed. It is anticipated that this would entail minor re-
contouring with hand tools. If sediment accumulation within channels was such that manual labor is not
feasible then small, tracked equipment would be used to re-contour the channel(s). Equipment would
likely include mini-skidsteer or mini dozer. In areas where native vegetation had become established prior
to inundation, re-establishment of those sections of the channel may only warrant re-contouring with
hand-tools.

3.2.1.5 Groundwater

The Project site overlies the Raymond Groundwater Basin (Raymond Basin), which is located within the Los
Angeles-San Gabriel Hydrologic Unit. Stream flows that collect in Devil's Gate reservoir and also flows that
are diverted to the adjacent City's Arroyo Seco Spreading Grounds contribute to groundwater recharge of
the Raymond Basin.

Appendix B, Attachment 12 shows the locations of the JPL monitoring wells adjacent to the reservoir on
the west side of the basin and Appendix B, Attachment 13 shows the locations of LACFCD monitoring
wells adjacent to the reservoir on the east side of the basin. According to available JPL monitoring well
data, water level elevations measured at MW-3 in 2012 ranged from 973 feet to 1,004 feet amsl. Historic
groundwater data from the LACFCD monitoring wells show groundwater levels typically stay within 900 to
1,000-feet amsl. Appendix B, Attachment 14 shows the historic groundwater elevations from a LACFCD
monitoring well. The groundwater levels in Devil's Gate Reservoir have been fairly consistent over the life
of the dam. Appendix B, Attachment 15 shows a comparison over the past 10 years of groundwater levels
measured from two of JPL monitoring wells on the north and northwest side of Devil's Gate Reservoir. It
can be seen from the graph that the groundwater is generally higher in elevation on the northwest side of
the reservoir. This is supported by the groundwater elevation contours shown in Appendix B, Attachment
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16. The groundwater elevation contours show a general trend of groundwater flow from the northwest to
the southeast of the reservoir.

During a site investigation in 2011 groundwater was encountered during soil borings, shown in Appendix
B, Attachment 17, at elevations of 1022, 1019, and 1010 feet, respectively (a depth of 22 to 25 feet below
ground surface). The water encountered in the three borings indicates the presence of a perched aquifer
at those locations, as depicted in Appendix B, Attachment 18.

The Raymond Basin was adjudicated in 1944. The adjudication established a management strategy that
utilizes a fixed "safe-yield" operation. This “safe yield” concept allows an annual fixed amount of water to
be used by the water producers served by the Basin. Appointed Watermaster is the Raymond Basin
Management Board. Participating water agencies include La Canada Irrigation District, Kinneloa Irrigation
District, San Gabriel County Water District, City of Pasadena, City of Alhambra, City of Arcadia, Las Flores
Water Company, Lincoln Avenue Water Company, Rubio Canyon Land & Water Association, Valley Water
Company, California American Water Company, East Pasadena Water Company, City of Sierra Madre,
Sunny Slope Water Company, and Valley Water Company. The Raymond Basin Management Board, with
the assistance of the LACFCD, shall determine and account for all water diverted for spreading, the
amount spread and available for recapture, and the amount so recaptured. Each party shall have the right
to pump from any well in the Monk Hill Subarea (if spread there) or in the Pasadena Subarea (if spread
there) an amount of water equal to 80 percent of the amount spread.

The groundwater table is expected to change as a result of this Project. While the PWP is proposing a
project to increase water conservation in the region, adjudication of the Raymond Groundwater Basin
prevents the over pumping of groundwater by water users. Due to the depth of the groundwater table,
groundwater is not expected to be a major source of water for the mitigation areas, except for larger trees
such as cottonwood, willow, and velvet ash, which are expected to eventually develop roots that reach the
average groundwater depth. Any fluctuations in the groundwater table should not affect the long-term
survival of vegetation growing in the mitigation areas. There may be a season, or multiple seasons, of
vegetation die-back due to drought conditions however once rainfall returns to average or close to
average, then the mitigation areas will rebound. If extreme drought was to occur over more than 10 years
then adaptive management would be employed and could include the introduction of supplemental
irrigation from reclaimed water sources, for example.

3.2.2 Water Usage by Riparian Plants and Other Native Vegetation

The dominant species of vegetation located on the Project site include black willow (Salix gooddingii),
Fremont's cottonwood (Populus fremontii), and white alder (Alnus rhombifolia) in the riparian
communities; and scalebroom (Lepidospartum squamatum), California buckwheat (Eriogonum
fasciculatum), California sagebrush (Artemisia californica), and coyote brush (Baccharis pilularis) in the
upland and RAFSS communities. The dominant plant species associated with riparian communities are
considered to be phreatophytes, meaning they obtain the majority of their water from the saturated water
table (Robinson 1958). Those that rely mostly on the water table are categorized as obligate
phreatophytes, while those that can survive on soil moisture from rainfall as well are categorized as
facultative phreatophytes. Although trees such as black willow, cottonwood, and velvet ash would benefit
from groundwater access, the majority of plant species will be able to persist from rainfall that charges the
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soil with moisture each year. With time, some of these species will grow roots deep enough to take
advantage of moisture from groundwater that is available due to capillary action.

Black willows have a root system with both superficial roots and fibrous roots below the surface of the soil
and they also grow deeper main root branches. The roots of black willows grow to relatively shallow
depths but have been documented growing up to between 7 and 17 feet below the surface of the soil in
the arid southwest (Reed 1993). Willows can utilize water in saturated soils resulting from precipitation
and surface runoff as well as in the groundwater that they access with the deeper main root branches.

Fremont's cottonwoods have an extensive fibrous root system that allows them to grow very rapidly when
their roots are in contact with the water table. While this species usually grows in riparian areas with a
high-water table, it will also grow in areas removed from the water table if sufficient water is available
during the growing season through precipitation or surface flows (Taylor 2000). A study conducted in
Arizona showed that Fremont’s cottonwoods obtained approximately 26 to 33 percent of their water from
upper soil layers (Snyder and Williams 2000).

White alders are riparian tree species that have extensive fibrous root systems and require a shallow
rooting depth to a year-round water source, typically on streambanks. A study in California found that
white alders were typically rooted to a depth less than or equal to 1.3 feet above the low water line of
stream banks (Fryer 2014). This species is not common in Devil's Gate Reservoir but is mentioned for
comparison purposes.

Scalebroom is a deeply-rooted perennial of the RAFSS community. This species has a deep taproot system
which can withstand flooding, erosion, and scouring in wash habitats where periodic flooding occurs.
California buckwheat and California sagebrush, which are upland plant species, both have fibrous, shallow
root systems that extend out beyond their dripline to capture rainfall. California buckwheat has lateral
roots that generally extend to three times beyond the dripline and typically reach to depths of less than
4.5 feet below ground surface (Hellmers et al. 1995). Coyote brush has a deep taproot system that
typically grows to approximately 10.5 feet below the surface of the soil (Steinberg 2002). This species also
has long lateral roots that extend beyond the plant's dripline to capture rainfall.

Based on the characteristics of the dominant plant species at the Project site, the riparian vegetation at
the Project site would not be expected to depend solely on groundwater sources. While groundwater can
provide a source of water for these plant species, precipitation, surface flows, and inundation are also
substantial water sources used by these species, especially when available during the growing season.
Considering the historic persistence of riparian vegetation behind Devil's Gate dam and the continued
availability of various water sources, including surface flows, precipitation, soil moisture from periodic
inundation, and percolation of water through the soils to the groundwater table, riparian vegetation is
expected to be able to establish and persist in the mitigation areas. During the initial stages of re-
establishment, supplemental irrigation will be supplied to trees, at a minimum, to accelerate growth. If
shrubs are observed to initially require supplemental irrigation to assist with growth due to drought
conditions, then adaptive management will be employed to address this situation.
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3.3 Soil Characteristics

The Project site is located within an alluvial wash near the southern margin of the Transverse Ranges
Geomorphic Province with the San Gabriel Mountains and Foothills to the north, the San Rafael Hills to
the south, and the La Cafiada Valley to the east and west. The Project site lies over quaternary age
alluvium consisting of silts, sands, and gravel. Soils found in the Project site have been previously
described in the Jurisdictional Delineation Report, Devil's Gate Reservoir Sediment Removal and
Management Project (Chambers Group 2013a). As described in the report, soils throughout the Project site
consist of Ramona Sandy Loam, Hanford Gravely Sandy Loam, and various problematic soils that are
result of sediment entering the reservoir.

Ramona Sandy Loam soil consists of fine, well-drained, sandy loam soil formed from the breakdown of
granite rock. This type of soil has moderately slow permeability and is typically observed on terraces and
in alluvial fans with flat to slightly sloped topography at elevations ranging from 250 feet amsl to 3,500
feet amsl. Hanford Gravelly Sandy Loam consists of well-drained soil typically found on stream bottoms,
floodplains, and alluvial fans on slopes from 0 to 15 percent. This soil forms at elevations ranging from
150 feet amsl to 3,500 feet amsl are primarily from granite and other quartz containing rock. Problematic
soils consisted of soil profiles with gravel and or fill material such as the excess sediment built up in the
Devil's Gate Reservoir.

Because post-sediment removal compensatory mitigation is planned to take place where riparian
vegetation communities currently exist, it is presumed that the existing soil type within the Project site will
be appropriate for the type of planned mitigation. Soils composition below sediment buildup is presumed
to be supportive of riparian vegetation communities. Compensatory mitigation measures taking place at
Johnson Field, consisting of removing sediment build up, will presumably expose native soil that can
support riparian vegetation communities and reconnect the area with the natural flow of the water
system, leading to the creation of a wetlands and non-wetland WOUS.

3.4 Existing Vegetation

Various vegetation mapping efforts have been conducted in Devil's Gate Reservoir to capture the changes
that have occurred over time and as a result of sediment being transported into the reservoir. A brief
discussion of each mapping effort is included in this section because the earlier efforts (2010, 2013, and
2014) were referenced in the Project EIR. The 2010, 2013, and 2014 versions of the vegetation map and
the 2014 vegetation mapping report are included in Appendix C. The newest effort in 2016 is the version
used as a reference for the permit negotiations with the USACE, CDFW, and RWQCB.

3.4.1 Vegetation Mapping Efforts

Several vegetation mapping efforts have occurred at the Project site between 2010 and 2016. During
these mapping efforts, the total amount of vegetation that was mapped varied from 123.5 to 191.42 acres.
The acreage of the communities mapped between 2010 and 2016 does not correlate with the exact
Project site impact acreage because areas surrounding the Project site were included in these mapping
efforts, which resulted in a larger acreage amount than the Project site impact acreage.
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The vegetation communities were first mapped on the Project site in 2010 and then again in 2013. Nine
vegetation communities and land cover types were mapped in 2010 and eight were mapped in 2013 and
the areas that were mapped differed somewhat between the two years. The vegetation communities are
listed below and detailed descriptions of the vegetation communities mapped at that time are included in
the Project EIR (Chambers Group 2014a):

Riversidean Alluvial Fan Sage Scrub (2010, 2013)

California Sagebrush — California Buckwheat Scrub (2010, 2013)

Scoured (2010, 2013)

Escaped Cultivars (2010, 2013)

Riparian Woodland (2010, 2013)

Mustard and Annual Brome Semi-Natural Herbaceous Stand (2010, 2013)
Mulefat Thickets (2010, 2013)

Disturbed (Barren/Trails) (2010, 2013)

Coast Live Oak Woodland - Disturbed (2010)

The vegetation map was updated again in 2014 to reflect changes in site conditions and a different
vegetation community classification system was used for the 2014 mapping effort (Chambers Group
2014b). A total of 19 vegetation communities and land cover types were mapped within the Project site in
2014 (Table 3.4). Descriptions of each vegetation community and land cover types mapped in 2014 are
included in Chambers Group's report, which is included in Appendix C.

Table 3.4. Vegetation Communities Mapped in 2014
Vegetation Community/Land Cover Type Toflx:gzed

Riparian Woodland (Black Willow Series) 249

Mulefat Thickets 23.4

Disturbed Mulefat Thickets 0.6

Early Successional Riparian Woodland (Black Willow/Mulefat Association 3-10 years) 2.1

Riparian Herbaceous 8.8

Coyote Brush — Mulefat Association 01

Annual Bur-Sage and Mustard Patch with an Abundance of Dead Wood (Transitional from Disturbed

Black Willow Series) 8.4

California Sagebrush — California Buckwheat Scrub 3.1

Disturbed California Sagebrush — California Buckwheat Scrub 31

Riversidean Alluvial Fan Sage Scrub 0.1

Coast Live Oak Woodland -

Coast Live Oak Woodland - Disturbed 0.6

Mustard and Annual Brome Semi-Natural Herbaceous Stand 41
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Table 3.4. Vegetation Communities Mapped in 2014
Vegetation Community/Land Cover Type To;a(lz:\g:gpsed
Escaped Cultivars 0.6
Disturbed/Barren 8.5
Scoured 30.6
Poison Hemlock Patches (Semi-Natural Stands) 2.5
Perennial Pepperweed Patches (Semi-Natural Stands) 2
Developed (Structures, Paved Roads) -
TOTAL 123.5

In 2016, the vegetation communities were mapped by ECORP to capture the expanded infestation of
nonnative and invasive plant species in the reservoir (ECORP 2016d). Remapping was requested by CDFW
for the purposes of identifying the impacts to CDFW jurisdiction and to provide information to support
the mitigation ratios. Infestations of nonnatives and invasive species were a focus of the mapping and are
reflected in the acreage calculations. The areas occupied by the various percentages of nonnatives and
invasives are not shown on the vegetation map t