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1 INTRODUCTION

1.1 Summary of Los Angeles River Flows

The Los Angeles (LA) River flows approximately 51 miles from its origin in the San Fernando
Valley to the Long Beach Harbor and the Pacific Ocean. The presence of the LA River and its
flows are a foundation of settlement within the LA River watershed, with Native American,
Spanish explorers and missionaries, and later Europeans establishing the earliest villages adjacent
to the LA River to take advantage of the ecology and water (City of LA 2007, USACE 2015,
LAC and LACPW 2022). The LA River continued to play an important role in the growth and
development of the LA River watershed, but the significant hydrologic variability of the
watershed, the river’s tendency to change course and spread flow over a wide floodplain, and
developments encroaching on the LA River’s floodplain resulted in the U.S. Army Corps of
Engineers (USACE) and the Los Angeles County Flood Control District channelizing,
concreting, and confining the majority of the river between 1938 and 1960 to protect homes,
businesses, communities, and industry (City of LA 2007, USACE 2015, LAC and LACPW
2022). The LA River was primarily regulated to flood control and drainage until the 1980s when
environmental activists like Lewis MacAdams, founder of the Friends of the Los Angeles River
(FOoLAR), promoted the enormous potential of the LA River to provide habitat for a wide range of
species, to enhance the recreational and open space opportunities, and to improve the general
quality of life of communities along the river if it was reimagined (Gumprecht 2001, LAC and
LACPW 2022)

In the past four decades, interest in the restoration of the LA River has grown. Multiple studies
have been conducted evaluating the range of benefits a revitalized LA River could bring to the
region and numerous restoration projects are in development, under construction, or completed
along the river (City of LA 2007, USACE 2015, LAC and LACPW 2022). While the City of Los
Angeles, USACE, Los Angeles County, other regional and local agencies, key stakeholder
groups, and individual communities along the river have all been actively working towards a
more natural LA River, there are on-going challenges to balancing the needs of revitalizing the
LA River with initiatives at local and state levels to make the LA region more water independent.
Much of the flow in the LA River is currently made up of discharges to the LA River by the
Glendale, Burbank, and D.C. Tillman Water Reclamation Plants (WRPSs) and stormdrain
discharges (USACE 2015, LAC and LACPW 2022). However, increasing recycled water use and
capturing stormdrain discharges were identified as two key strategies to increase the local water
supply, reducing reliance on water imports, and improve the reliability of water resources in the
watershed (LADWP and LADPW 2012, LADWP 2015, City of LA 2018). Increased recycled
water use that decreases WRP discharges to the LA River or increased capture of stormdrain
discharges will decrease the overall flow in the river, potentially impacting the current ecology
and beneficial uses along the LA River, and limiting future opportunities to revitalize the LA
River.

In order to better understand the impacts of altering flows in the LA River, the “Los Angeles
River Environmental Flows Project” was initiated (SCCWRP 2021b). The State Water Resources
Control Board, in coordination with the City of Los Angeles, the Los Angeles County
Department of Public Works, and the Los Angeles County Sanitation Districts, initiated the
project to evaluate the effects of potential reductions in flow inputs to LA River, especially those
associated with proposed wastewater change petitions and stormwater management programs
(SCCWRP 2021b). The Los Angeles River Environmental Flows Project reviewed the
recreational uses and associated flow needs of some of these uses along the LA River (SCCWRP
2019), assessed some of the aquatic life flow needs in the river (SCCWRP 2021a), and combined
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the results of these two studies with hydrologic, hydraulic, and water temperature modeling of the
existing LA River channel to create a toolkit for evaluating how variations in the LA River flows
would alter support for the focal aquatic life and recreation uses (SCCWRP 2021b). The studies
and toolkit did not evaluate the potential influence of planned or potential channel
modifications/restorations on what LA River flows would be supportive of the focal aquatic life
and recreation uses, and no specific flow recommendations were made.

While the Los Angeles River Environmental Flows Project advanced the understanding of how
reductions in the LA River flow would alter the suitability of the existing LA River channel for a
set of focal species, habitats, and recreational uses, there were intrinsic limitations in its collective
studies that must be addressed in order to develop flow recommendations for the LA River
(Stillwater Sciences 2021). The studies acknowledged that they excluded from consideration (1)
the entire range of ecological and human needs that depend on flow in the river, (2) potential or
planned restoration actions along the river that would impact the range of flows that would be
suitable for aquatic species and recreational uses?, and (3) existing policy guidance and regulatory
requirements that may already impose preemptive boundaries on flow modifications. The
analytical tools developed also used some substantial simplifications that would limit the ultimate
utility of the resulting guidance to evaluate the suitable range of LA River flows for the focal
aquatic species and recreation uses. Lastly, the Los Angeles River Environmental Flows Project
studies were explicit in not advocating any particular management decision or recommending any
specific flow targets that balance the range of ecological and human needs associated with the LA
River. Thus, the environmental flow recommendations for the LA River remain unknown
(Stillwater Sciences 2021).

Although the Los Angeles River Environmental Flows Project invoked a new approach for
developing environmental flow recommendations then in development, its work largely predated
the 2021 release of this new approach, the “California Environmental Flows Framework”
(CEFF). The CEFF was developed to streamline the process for determining environmental flow
recommendations that support a broad range of ecosystem functions, preserve the multitude of
benefits provided by healthy rivers and streams, and address the distinct sociopolitical demands
of flows in rivers and streams (CEFWG 2021). The new approach was funded by the State
Resources Water Control Board, Division of Water Rights and developed by a collaborative team
of staff from the State Water Resource Control Board and California Department of Fish and
Wildlife, academic researchers from U.C. Davis, U.C. Berkeley, and Utah State University, and
non-governmental organization scientists from the Southern California Coastal Water Research
Project, the Nature Conservancy, and CalTrout.

The CEFF provides the key next step to quantifying environmental flow recommendations for the
LA River. It provides an approach to explicitly articulate the multiple ecological and non-
ecological management goals that need to be incorporated into every management decision that
affects flows in the LA River. The CEFF quantifies the ecological flow criteria necessary to
support ecological management goals in the watershed. It also lays out a collaborative structured
decision-making process for stakeholders to evaluate the tradeoffs associated with different flow
recommendations and the range of actions available to balance the multiple human and ecological
management goals within the watershed. Environmental flow recommendations developed
through the CEFF will support achieving ecological management goals for the LA River and

! An additional study evaluating a range of restoration alternatives has been in development, but it had not
been published when the three main Los Angeles River Environmental Flows Project reports (SCCWRP
2019, SCCWRP 2021a, 2021b) were published and it was still under review at the time of this report.
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assist decision-makers in evaluating how planned and future restoration projects align with
established ecological management goals.

1.2 California Environmental Flow Framework (CEFF) Overview

The CEFF is a management approach that is intended to provide technical guidance to develop
scientifically defensible, easy-to-understand environmental flow recommendations that balance
the range of human and ecological management goals within a watershed (CEFWG 2021). CEFF
focuses on developing a common approach that can be applied statewide by managers from
different agencies. Its three key objectives are to (1) standardize, streamline, and improve
transparency of environmental flow assessments; (2) provide flexibility to accommodate diverse
management goals and priorities; and (3) improve coordination and data sharing among
management agencies and other stakeholders. Overall, the goal of CEFF is to improve the speed,
consistency, standardization, and technical rigor of environmental flow recommendations.

CEFF uses a functional flow approach to define environmental flow recommendations. The
functional flows approach provides a method to describe the distinct aspects of a natural flow
regime that sustain ecological, geomorphic, or biogeochemical functions, and that support the
specific life history and habitat needs of native aquatic species (Yarnell et al. 2015). The
functional flow approach is designed to preserve the patterns of flow variability within and
among seasons that are essential to ecosystem functions like sediment movement, water quality
maintenance, and environmental cues for species migration and reproduction and broadly support
maintaining ecosystem health. It is not designed to mandate either the restoration of full natural
flows or maintenance of historical ecosystem conditions.

In California streams, there are typically five functional flow components:
o Fall pulse flow: First major storm event at the end of the dry season
e Wet-season peak flows: Coincides with the largest storms in winter

o Wet-season baseflow: Sustained by overland and shallow subsurface flow in the periods
between winter storms

e Spring recession flow: Represents the transition from the wet to the dry season and is
characterized by a steady decline of flows over a period of weeks to months

e Dry-season baseflow: Sustained by groundwater inputs to rivers

CEFF links these five functional flow components to a set of ecosystem functions, which are in
turn linked to specific functional flow metrics (Yarnell et al. 2020). In linking the functional flow
components, ecosystem functions, and functional flow metrics, the CEFF approach makes it clear
which characteristics of the functional flow components are supporting ecosystem functions. As
an example, the magnitude and duration of the fall pulse flow supports longitudinal connectivity
in a river, while the magnitude, timing, and rate of change of the fall pulse flow supports fish
migration to spawning areas.

CEFF is a twelve-step process divided into three sections (Figure 1-1). In the first section of
CEFF (Section A), the ecological management goals that flow should be achieving are defined
for one or more locations of interest (LOISs) in the stream. Next, it determines whether natural
flows would support achieving these goals given the current stream conditions. CEFF defines
LOls broadly such that they can be either a specific point or an entire reach of a river. “Natural
flows” in streams are normally quantified by CEFF using the natural functional flow metrics
estimated by the California Natural Flows Database (CNFD), but it is also possible to quantify the
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natural flows for a specific watershed with local data or a hydrologic model if either are available.
When natural flows support the ecological functions of a healthy ecosystem in the stream, the
natural flows provide the ecological flow criteria to achieve the ecological management goals.
CEFF defines the ecological flow criteria as the quantifiable functional flow metrics (e.g., flow
magnitude, timing, duration) that describe the flow ranges that must be maintained within a
stream and its margins to support the natural functions of healthy ecosystems. This report details
the steps of the LA River CEFF Section A analysis in Sections 2, 3, and 4 below.

Section A

At my location(s) of interest,
what are the natural ranges STEPS 14

of flow metrics for each of Identify ecological flow
my five functional flow
components? What are the
corresponding ecological

criteria using natural
functional flows

flow criteria? Do any of my five functional
flow components require
additional assessment due to
non-flow factors?
No Yes
Section B

(as applicable) How do | use
additional information fo
develop ecological flow criteria
given physical and biological
constraints? criteria for each flow
component requiring

+ additional consideration

SCIENCE-BASED ASSESSMENT

Compile ecological flow I
-

criteria for all functional
flow components

SectionC

How do | reconcile ecological
flow needs with non-ecological
management objectives to

flow recommendations?

SOCIOPOLITICAL
CONSIDERATIONS

Figure 1-1. Overview of the CEFF process, highlighting its three sections, its 12 steps, and the
key questions that get answered by the end of each section. Source: CEFWG
(2021).

However, modifications in many California streams (e.g., levees) limit natural flows from
supporting the ecological functions necessary to achieve the ecological management goals. In
these cases, the natural flows would not provide the ecological flow criteria, and additional
analysis will be necessary (this is the purpose of CEFF Section B).

In the second section of CEFF (Section B), analyses are conducted to determine what flows will
support the ecological management goals given the current modifications to the river or stream
(CEFWG 2021). First, the connections between flow and the ecological response necessary to
achieve the ecological management goal are mapped out with conceptual models, then the
specific set of physical, biogeochemical, and biological suitability criteria that must be met by
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flow are developed from literature and/or additional studies. Once the suitability criteria
necessary to achieve the ecological management goals are defined, the flows that support those
suitability criteria are determined from available data and/or quantitative modeling and these
flows become the ecological flow criteria.

Thus, at the end of CEFF Sections A and B, the user will have a clearly defined set ecological
management goals that flow in the stream should support, and a complete set of scientifically
supported ecological flow criteria specifying the range of flows necessary to achieve those
ecological management goals.

In the third section of CEFF (Section C), the environmental flow recommendations are
determined through a collaborative structured decision-making process with the stakeholders in
the watershed to balance the flow needs to support ecological management goals with the flow
needs to support other non-ecological management goals within the watershed (CEFWG 2021).
Non-ecological management goals (i.e., henceforth just referred to as “general management
goals”) that influence or interact with flow in the watershed are defined similar to ecological
management goals with specific, quantifiable management objectives that clearly lay out the flow
needs of those objectives. Legal, regulatory, and social context applicable to the flows in the
stream are also defined. Analysis is conducted to evaluate various flow and non-flow-based
strategies to achieve ecological and general management goals and trade-offs are assessed to
develop a potential set of management alternatives and environmental flow recommendations for
achieving these goals. A preferred management alternative with a set of environmental flow
recommendations is selected through the collaborative structured decision-making process with
stakeholders and an implementation plan is developed with adaptive management and monitoring
components. At the end of CEFF Section C, the environmental flow recommendations should
satisfy both ecological water needs and general water management objectives within the
watershed.

1.3 CEFF Section A Purpose and Objectives

The purpose of the following LA River CEFF Section A analysis is to identify the ecological
management goals that need to be supported by flow in the LA River and to determine whether
natural flows in the LA River and their associated functional flow metrics provide suitable
ecological flow criteria to achieve the LA River ecological management goals. In order to
accomplish this, the LA River CEFF Section A analysis carries out the following:

e Breaks down the LA River into a set LOls,

o Specifies for each LOI the ecosystem functions that must be supported by the natural
functional flow components to achieve the LA River ecological management goals,

e Compiles for each LOI the natural functional flow components from the CNFD, and

o Assesses for each LOI whether modifications to the LA River are likely limiting the ability
of these natural functional flow components to support those essential ecosystem functions
within the individual LA River LOls.

In the instances where natural flows would be able to support the ecosystem functions, the LA
River CEFF Section A analysis lists the functional flow metrics for those natural flows as the
ecological flow criteria. However, where modifications to the LA River limit natural flows from
supporting the specified ecosystem functions to achieve the LA River ecological management
goals, the LA River CEFF Section A analysis lists the functional flow components and the
associated metrics that must be evaluated in CEFF Section B to identify ecological flow criteria.
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The overall CEFF Section A objectives for the LA River are:
1. ldentify the LA River ecological management goals linked to flow.

2. Determine the ecosystem functions each functional flow component must support to
achieve the LA River ecological management goals.

3. Compile the CNFD predicted functional flow metrics for natural flows in the LA River.

4. ldentify any potential non-flow limiting factor(s) in the LA River and the ecosystem
functions impacted by potential non-flow limiting factor(s).

5. Specify ecological flow criteria for functional flow components where potential non-flow
limiting factor(s) would not impact the ability of the predicted natural range of LA River
functional flow metrics to achieve ecological management goals.

While multiple tributaries flow into the LA River, this LA River CEFF Section A analysis is
exclusively focused on the mainstem LA River. Flow contributions from tributaries were part of
the predicted functional flow metrics for natural flows estimated by the CNFD, so it was not
necessary to explicitly assess the tributaries at this time to achieve the objectives of the CEFF
Section A analysis. However, tributaries are an integral part of the ecology of the LA River
watershed and conditions in tributaries would influence the achievement of ecological
management goals in the LA River. As an example, the Conceptual Ecological Model and
Limiting Factors Analysis for Steelhead in the Los Angeles River Watershed noted the long-term
recovery of steelhead in the LA River watershed depends on both the LA River providing a
migration corridor for steelhead to complete their anadromous lifecycle and tributaries like the
Arroyo Seco providing passage and suitable spawning and rearing habitat for steelhead
(Stillwater Sciences 2020). Ongoing efforts in tributaries like the Streamflow Enhancement
Program for the Arroyo Seco (CNRA 2023) must be considered along with the ongoing efforts in
the mainstem LA River like the LA River Fish Passage and Habitat Structure Design (Stillwater
Sciences 2022) to develop ecological flow criteria and environmental flow recommendations that
support steelhead in the LA River watershed. Furthermore, management decisions directly
altering flows in those tributaries (e.g., Big Tujunga Dam operations on Big Tujunga Creek or
diversions from Arroyo Seco) would likely alter the flow in the LA River and also influence
achieving ecological management goals in the LA River. Additional analysis of tributaries like
Big Tujunga Creek and Arroyo Seco and their interaction with LA River flows and the LA River
ecological management goals needs to be incorporated in later steps of a CEFF analysis (e.g., as
part of a CEFF Section C analysis) in order to determine the range of factors influencing LA
River ecological management goals and management actions available to decision makers for
achieving ecological management goals in the LA River and the broader LA River watershed.

2 CEFF SECTION A METHODS

The LA River CEFF Section A analysis applied the CEFF approach as detailed in the CEFF
Technical Report version 1.0 dated March 2021 (CEFWG 2021). The CEFF Section A analysis
was comprised of four steps as summarized below.

2.1 Step 1: Define Ecological Management Goals

The LA River CEFF Section A, Step 1 analysis first defined the study area based on watershed
boundaries. Next, the analysis specified the LOIs within the study area where flows will be
evaluated. CEFF required that LOIs be specified at the stream-reach scale, defined by the USGS
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National Hydrography Dataset Plus, medium resolution, version 2 (NHDPIus), since this was the
scale of the CNFD natural functional flow metrics that must be used CEFF Section A, Step 2.

After specifying the LOIs in the study area, ecological management goals associated with flow in
the LA River applicable to each of LOI were identified by conducting a literature review of
federal, state, and local policies, programs, and plans related to the LA River. CEFF encourages
ecological management goals for streams to be determined through a direct stakeholder
engagement process, but significant community outreach and stakeholder engagement has already
been conducted during development of many of the policies, programs, and plans associated with
the LA River. While ongoing, direct stakeholder engagement in the LA River watershed within
the CEFF context would potentially further clarify the ecological management goals for the LA
River, ecological management goals developed through such a process would likely be very
similar to the goals developed in recently published planning documents. As such, this
application of CEFF compiled goals from recently published policies, programs, and plans related
to the LA River to develop the list of ecological management goals for the LA River. CEFF
Section C will require direct stakeholder engagement in the collaborative structured decision-
making process and identification of broader management goals for the LA River. If additional
ecological management goals are identified during this stakeholder engagement that would be
distinct and not encompassed by the ecological management goals identified from planning
documents, they would be incorporated into the framework at that point and the CEFF Section A
analysis updated.

Boundaries associated with the hydrologically based LOIls did not always correspond to the
jurisdictional boundaries in planning documents. It was possible for an ecological management
goal established in a planning document to only be intended to apply to a portion of a LOI. In this
analysis, ecological management goals were assigned to one or more LOls if they were applicable
to any portion of those LOIs.

The final step of the LA River CEFF Section A Step 1 analysis determined the ecosystem
functions that must be supported by each of the five functional flow components to achieve the
ecological management goals identified for each LOLI.

2.2 Step 2: Obtain Natural Ranges of Functional Flow Metrics

The LA River CEFF Section A, Step 2 analysis downloaded and compiled the natural functional
flow metrics from the CNFD? for each of the LOIs identified in Step 1. The CNFD contains the
natural functional flow metrics predicted for all stream reaches in California based on data from
1950 to approximately 2014, which were determined by first calculating the functional flow
metrics at USGS reference gauges on California stream with minimal disturbance to natural
hydrology and land cover (Falcone et al. 2010) using algorithms described by Patterson et al.
(2020) based on the natural streamflow classification for California (Lane et al. 2018). Separate
statistical models were then developed to predict the natural functional flow metrics at other
stream reaches throughout California, using machine learning methods to relate functional flow
metric values to watershed and climactic characteristics, following the approach described by
Zimmerman et al. (2018). One limitation of this modeling approach was potential biases or
inaccuracies introduced into the predicted natural functional flow metrics due to the network of
available reference gauges not representing the entire range of stream reach types in California.
References gauges used in the modeling tended to be on larger, perennial streams (Kiang et al.

2 https://rivers.codefornature.org/#/home
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2013) and there was poor representation of intermittent and ephemeral streams (Hammond et al.
2021) or spring-fed streams and those highly dependent on groundwater interactions. Natural
functional flow metrics predicted by the modeling may not be as accurate in stream reaches that
are intermittent, ephemeral, spring-fed, or highly dependent on groundwater interactions
compared to the other types of stream reaches, which are better represented in the available gauge
network (Grantham et al. 2022). Natural functional flow metrics are used as ecological flow
criteria in the CEFF based on the assumption that the range of natural functional flows would
maintain the physical, chemical, and biological functions needed by native freshwater species
(Escobar-Arias and Pasternack 2010, Yarnell et al. 2015) and maintaining these functions would
be broadly protective of ecosystem needs and achieve ecological management goals (Grantham et
al. 2022). As such, it is critical to verify as best possible that the CNFD-predicted natural
functional flow metrics adequately represent the range of natural functional flows before
advancing them to ecological flow criteria.

After compiling the predicted natural functional flow metrics, their accuracy was assessed using
historical reports and data from the LA River to determine whether the CNFD-predicted metrics
did sufficiently characterize the natural range of functional flows in the LA River watershed.
Significant hydromodifications had occurred in the LA River watershed before flow records were
even kept, but early qualitative and quantitative flow records were used to establish likely bounds
for the natural range of flow conditions and compared with the CNFD-predicted natural
functional flow metrics. Historical reports and data from the LA River were also used to identify
LOls in the LA River where intermittent, ephemeral, spring-fed, or highly dependent on
groundwater interactions would potentially limit the accuracy of the CNFD-predicted natural
functional flow metrics (USGS 1894, 1896; Hall 1888a,b; Lippincott 1903; Ethington et al.
2020). Predicted natural functional flow metrics that were outside the bounds of historical reports
and data from the LA River or associated with LOIs with historically intermittent, ephemeral,
spring-fed, or significant groundwater interactions were flagged as “uncertain.”

Additionally, all the USGS reference gauge data from the reference periods specifically from the
LA River watershed were assessed to verify they met the minimal disturbance to natural
hydrology and land cover criteria for a reference gauge. USGS reference gauges from outside of
the LA River watershed used by the modeling were not listed by the model outputs and the
representativeness of their reference periods could not be verified.

2.3 Step 3: Evaluate Whether the Natural Ranges of Functional Flow Metrics
Supports Ecosystem Functions Needed to Achieve Ecological Management
Goals

The historical and ongoing land- and water-management activities in the LA River watershed
have altered the physical, biogeochemical, and biological conditions of streams in the watershed
to the point that the natural ranges of functional flow metrics may be less effective in supporting
the ecosystem functions necessary to achieve ecological management goals. At each LOI, the LA
River CEFF Section A, Step 3 analysis evaluated the potential non-flow limiting factors (e.g.,
channelization or levees) and the impact these potential non-flow limiting factors would have on
each of the natural function flow components supporting the associated ecosystem functions.
CEFF guidelines indicate this identification of potential non-flow limiting factors should be a
high-level qualitative exercise rather than a detailed quantification of the physical,
biogeochemical, and biological alterations to the streams.
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Potential non-flow limiting factors were identified for each LOI by evaluating satellite imagery of
these reaches on Google Earth and available data on potential non-flow limiting factors in the LA
River watershed compiled during the literature review of federal, state, and local policies,
programs, and plans related to the LA River. The impact of potential non-flow limiting factors on
each ecosystem function that needs to be supported to achieve ecological management goals
(identified in the CEFF Section A, Step 1 analysis) was qualitatively assessed, and then the
functional flow metric(s) associated with any impacted ecosystem functions were flagged to
indicate those natural function flow metric(s) likely would not support this ecosystem function.

2.4 Step 4: Select Ecological Flow Criteria

The LA River CEFF Section A, Step 4 analysis selected as ecological flow criteria all the
predicted natural functional flow metrics that were not flagged as either “uncertain” in Step 2 or
as “likely not supporting one or more ecosystem function” in Step 3. If ecological flow criteria
were selected, they were organized by functional flow component and compiled in a table for
each LOI in the study area. Functional flow metrics flagged as “uncertain” or “likely not
supporting” require additional consideration in a CEFF Section B analysis.

3 CEFF SECTION A RESULTS

3.1 Step 1: Define Ecological Management Goals
3.1.1 Step 1a: Location of Interest and Rationale

The LA River watershed is the study area for the LA River CEFF Section A analysis, with LOIs
defined on the mainstem LA River from the Sepulveda Basin to the Pacific Ocean based on the
USGS National Hydrography Dataset Plus, medium resolution, version 2 (NHDPIus) (Figure
3-1). As previously noted in Section 1.3, this LA River CEFF Section A analysis is focused
exclusively on the mainstem LA River. Tributaries are not considered at this step in the CEFF
analysis. The LA River CEFF analysis should be expanded at a later step to include major
tributaries, such as Arroyo Seco, since management decisions altering flows in tributaries would
potentially influence achieving ecological management goals in the LA River. A LA River CEFF
Section C analysis would likely benefit from incorporating major tributaries in the CEFF analysis
since it would expand the range of management actions available to decision-makers for
achieving ecological management goals in the LA River and the watershed.

LOls are assigned a number based on the River Mile (RM) upstream of the mouth of the LA
River at the Pacific Ocean, using the river mile conventions of the LA River Master Plan (LAC
and LACPW 2022). LOlIs extend from the RM associated with the individual LOI to the next
upstream LOL. In other words, LOI 0 extends from the mouth of the LA River at the Pacific
Ocean to LOI 1.85, the next upstream LOI. LOIs were only defined in the mainstem LA River
through the Sepulveda Basin reach for this CEFF Section A analysis, since majority of
anthropogenic influences on LA River flow that can be managed (e.g., dam regulation or water
reclamation plant releases) occur within or downstream of the Sepulveda Basin reach. The LA
River CEFF Section A analysis LOIs are shown on Figure 3-1 and described in Table 3-1.
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Figure 3-1. Map of LA River Watershed, locations of interest (LOIs) for the CEFF analysis, and
points of interest (POls) at water reclamation plants.
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Table 3-1. LA River CEFF Section A analysis Locations of Interest (LOls).

Locati Extent NHDP!

ocation River Mile us -

of Interest ( ) COMID Description

From To

LOI 0 0 1.85 22518294 Mouth of the LA River and portion of soft-bottom
reach to Hwy 1

LOI 1.85 1.85 5.23 22518274 Hwy 1 crossing and portion of soft-bottom reach to
Dominguez Gap Wetlands intake

LOI 5.23 5.23 5.42 24842857 Dominguez Gap Wetlands intake to confluence
with Compton Creek

LOI 5.42 5.42 11.97 22518110 Confluence with Compton Creek to confluence

with Rio Hondo

Confluence with Rio Hondo to downstream extent
of urbanized downtown LA reach

Downstream extent of urbanized downtown LA
reach to confluence with Arroyo Seco

Confluence with Arroyo Seco to near upstream
extent of Glendale Narrows soft-bottom reach
Near upstream extent of Glendale Narrows soft-
LOI 30.31 30.31 31.97 22514960 | bottom reach to confluence with Burbank Western
Channel (includes confluence with Verdugo Wash)
Confluence with Burbank Western Channel to
confluence with Sennett Canyon

Confluence with Sennett Canyon to confluence
with Central Branch Tujunga Wash

Confluence with Central Branch Tujunga Wash to
confluence with Tujunga Wash

Confluence with Tujunga Wash to upstream extent
of Sepulveda Basin

LOI'11.97 11.97 17.23 22518268

LOI 17.23 17.23 24.02 22515036

LOI 24.02 24.02 30.31 22515824

LOI 31.97 31.97 33.5 22514954

LOI 335 335 36.05 22514972

LOI 36.05 36.05 37.51 22514974

LOI 37.51 37.51 44.7 22515812

3.1.2 Step 1b: Ecological Management Goals

Eight ecological management goals for each individual LOI and the LA River as a whole have
been identified from the literature review of federal, state, and local policies, programs, and plans
related to the LA River described in Section 2.1. The eight ecological management goals
identified range from very broad ecological management goals applicable to all of the LA River
LOls to species specific ecological management goals applicable to only a subset of the LA River
LOls. While tributaries of the LA River were not considered in this analysis, multiple ecological
management goals were defined broadly for the LA River watershed such that they also apply to
tributaries of the LA River (NMFS 2012, USFWS 2017). Multiple ecological management goals
were similar and overlapped spatially reflecting the overall similar goals, but different priorities
between the various agencies and stakeholders that developed the ecological management goals
for the LA River during the last three decades. Table 3-2 summarizes these eight ecological
management goals, the applicable LOIs, and the source planning document. Please refer to
Appendix A for additional details on the eight ecological management goals.

July 2023 Stillwater Sciences
11



Technical Memorandum Los Angeles River CEFF Section A Analysis

Table 3-2. LA River ecological management goals.

Ecological Management Goal Applicable LOI Planning Document Source
LA River Masterplan (LAC and
Support healthy, connected ecosystems LOI0-LOI 37,51 LACPW 2022)
Conserve, enhance, and restore habitat Lower LA River Revitalization
N ’ . . LOI0-LOI17.23 Masterplan (LLARRP Working
biodiversity, and floodplain functions Group 2018)

Restore Valley Foothill riparian strand LA River Ecosystem Restoration
and freshwater marsh habitat LOI'17.23-L0OI31.97 Project IFR (USACE 2015)
. . LA River Ecosystem Restoration
Increase habitat connectivity LOI 17.23 - LOI 31.97 Project IFR (USACE 2015)
LA River Revitalization
Masterplan (City of LA 2007)

Restore a functional riparian ecosystem | LOI 17.23 - LOI 37.51

Ensure the long-term persistence of a NMFS Southern California
viable, self-sustaining, wild Southern LOI0-LOI 37,51 Steelhead Recovery Plan (NMFS
California steelhead population 2012)

NMFS Southern California
LOI 0-LOI 37.51 Steelhead Recovery Plan (NMFS
2012)

USFWS Recovery Plan for the
Santa Ana Sucker (USFWS 2017)

Re-establish a sustainable Southern
California steelhead sport fishery

Santa Ana sucker recovery LOI 24.02 - LOI 37.51

3.1.3 Step 1c: Ecosystem Functions to Achieve Ecological Management Goals

The potential ecosystem functions listed in CEFF Technical Report version 1.0 Table 1.2
(CEFWG 2021) associated with each of the five functional flow components were reviewed.
Those that must be supported to achieve the eight ecological management goals specified in Step
1b above were identified for each LOI. Almost all potential ecosystem functions were identified
as essential for achieving the eight ecological management goals at all LOI in the LA River
watershed, since multiple ecological management goals applied to all LOI and several of those
goals were broadly related to ecosystem health. Ecosystem functions not identified as essential
for one or more LA River LOI are still important for the overall LA River ecosystem health, but
they were less critical to achieving the LA River ecological management goals. The essential
ecosystem functions were organized by functional flow component and compiled in Appendix B
for each LOI in the study area.

3.2 Step 2: Obtain Natural Ranges of Functional Flow Metrics

The natural range (10™ percentile, median, and 90" percentile) of functional flow metrics were
downloaded from the CNFD for each LA River LOI listed in Table 3-1 and compiled in a table
organized by LOI in Appendix C.

Historical accounts, reports, and data indicated flow in the LA River was substantially influenced
by surface-water/groundwater interactions. In the Upper LA River watershed, groundwater gains
contributed to the persistence of flow in the river during much of the year, especially in the
Glendale Narrows reach of the river. The LA River, its tributaries, and a network of artesian and
groundwater wells throughout the watershed were the sole water supply of native communities
and the subsequent European and American settlements (including agricultural developments) for
decades until imported water sources were brought into the watershed. Historical accounts
indicate there were at least twenty-six Tongva villages within a mile of the LA River during the
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Portola expedition of 1769-1770, the first Spanish land expedition of the LA River watershed
(Gumprecht 2001). The Tongva’s primary village in the LA River watershed, Yaangna,
developed along the Paayme Paxaayt (LA River) near present-day downtown LA before the
European and American settlement and forced displacement of the native population (Gumprecht
2001, USC 2021). The water supply drew early Spanish settlers to establish the Pueblo that
became the City of Los Angeles along the banks of the LA River and impose land grants that
included a monopoly on all the water rights to the LA River. The early Spanish arrivals
documented lush riparian plant communities throughout the Los Angeles River valley, while the
existence of steelhead spawning runs and their surviving progeny in the upper LA River
tributaries post-hydromodification indicates that the LA River was fully wet and connected to the
Pacific Ocean for at least portions of the year. There are accounts of drought stressing early
settlements and the growing City of Los Angeles, but their founding, location, and survival are a
testament to historically perennial flow within the LA River.

Data on the potential groundwater contribution to natural flows in the LA River, including
specific flow measurements, were provided by a study of irrigation works throughout San Diego,
San Bernardino, and LA Counties (Hall 1888b). While the water resources in the LA River
watershed had already been significantly modified by the time of the Hall (1888b) irrigation
study, the hydromodifications (e.g., pumping or diversions) up to that time would likely have
only reduced the LA River flow and thus the flows estimated by Hall (1888b). That study
guantified a potential lower bound for LA River dry-season baseflows in the Glendale Narrows
region:

o Summer flow was 26 cubic feet per second (cfs) at the high service works diversion dam

upstream of the Glendale Narrows near present-day Ferraro Fields (i.e., within LOI 30.31).

o Groundwater upwelling in the Glendale Narrows was 54 cfs. Combined with Hall’s
estimate of 26 cfs at the high-service works diversion, total flow in the Glendale Narrows
would have been at least 80 cfs.

Hall (1888b) did not specify the years used to estimate this LA River flow or the precipitation
that occurred during this period, but the estimates of LA River flows likely were based on
multiple measurements between 1879 and 1888 that may represent different climatic conditions
from other periods (e.g., the 1950 to 2014 period used to estimate the CNFD functional flow
metrics). An assessment of historical rainfall by the Metropolitan Water District of Southern
California (MWD 1931) combined with a review of rainfall records for Los Angeles indicated
these measurements likely were conducted during a wide range of below-average and above-
average water years. MWD (1931) estimated a prolonged period of rainfall deficiency between
1842 and 1883 and a period of above-normal rainfall between 1883 and 1893. Comparison of the
precipitation data from downtown LA during 1879 to 1888 (the period when Hall [1888b]
potentially gathered flow data), 1950 to 2014 (the period used to develop the CNFD functional
flow metrics), and 1878 to 2022 (the entire period of record) indicates the 1879 to 1888 period
was a statistically wetter period than either the 1950 to 2014 or 1878 to 2022 period, especially in
the lower percentiles that characterize drier years (National Weather Service 2023) (Table 3-3).
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Table 3-3. Downtown Los Angeles water year total precipitation percentiles.

) Water Year Total Precipitation (inches)?
Percentile
1878-2022 1879-1888 1950-2014

10 7.1 10.3 6.3
25 9.3 11.5 8.7
50 12.9 13.4 12.3
75 18.9 18.7 18.9
90 23.2 24.3 26.7

@ Precipitation data downloaded from National Weather Service (1.
Location (LA Downtown Area) 2. Product (Monthly Summarized
Data) 3. Options (Date: POR-2023).
https://www.weather.gov/wrh/Climate?wfo=lox

While the water year total precipitation percentiles shift depending on the period of record used,
the overall distribution of dry (less than 10" percentile), below median (10 to less than 50™"
percentile), above median (50 to less than 90" percentile), and wet (greater than 90" percentile)
years during 1879 to 1888 only slightly changes if the 1950-t0-2014 or 1878-t0-2022 percentiles
are used instead of the 1879-t0-1888 percentiles. The distribution of water year types during 1879
to 1888 are the same using the 1950-t0-2014 or 1878-t0-2022 percentiles. One dry and one below
median water year using the 1879-t0-1888 percentiles would shift to a below median and above
median, respectively, using either the 1950-t0-2014 or 1878-t0-2022 percentiles. The shift results
in more above median years during 1879 to 1888 than below median years and no dry water years
using the 1950-to-2014 or 1878-t0-2022 percentiles. As such, LA River flow estimates in the Hall
(1888b) study using data from 1879 to 1888 would likely characterize median or above median
water year conditions when compared to statistics calculated using the 1950-to-2014 or the 1878-
t0-2022 periods.

Additionally, Lippencott (1903) quantified the LA River flow at multiple locations during 1899
and 1900, including one location approximately 400 feet upstream of the confluence with the
Verdugo Wash within LOI 30.31 (Table 3-4). MWD (1931) estimated a period of drought from
1893 to 1904 and precipitation data from downtown LA indicated that 1898 was the second driest
water year during this drought period (7.15 inches), 1899 was the driest water year (5.51 inches),
and 1900 was the fourth driest water year (7.90 inches) (National Weather Service 2023). The
water year types would range from dry (1899) to the lower end of below median (1898 and 1900)
based on the 1878-t0-2022 or 1950-t0-2014 percentiles. Thus, flow measurements during 1899
and 1900 would characterize the LA River flows during dry or below median water year
conditions. As cautioned for Hall (1888b), the water resources in the LA River watershed had
already been significantly modified by the time Lippencott (1903) estimated LA River flow, but
data from 1899 and 1900 provide another potential lower bound for LA River dry-season
baseflows in the Glendale Narrows region.
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Table 3-4. Estimated LA River flow approximately 400 ft upstream of the confluence with the
Verdugo Wash (approximately RM 30.31) during 1899 and 1900 (Lippencott 1903).

Date LA River Flow (cfs)
Sept 20, 1899 43.53
Sept 27, 1899 44.16
Oct 10, 1899 43.36
Oct 25, 1899 35.87
Oct 28, 1899 44.71
June 12, 1900 44.96
July 2, 1900 40.03
July 12, 1900 38.79
Aug 1, 1900 38.48
Sept 11, 1900 43.54
Sept 28, 1900 44.43

Downstream of the City of Los Angeles, historical reports indicated groundwater losses likely
resulted in an intermittent, dry sandy bedded reach of the LA River during portions of the year.
The most compelling evidence was in the early USGS topographic maps of Los Angeles (USGS
1894 and 1896) and William Hammond Hall’s 1888 Detail Irrigation Map Los Angeles Sheet
(Hall 1888a). Both maps showed the LA River downstream of downtown LA without a defined
mainstem channel. The USGS map showed a braided channel downstream of the present-day
Slauson Avenue crossing of the LA River in Bell, CA and a more defined channel emerging just
downstream of the present-day Firestone Boulevard crossing of the LA River (i.e., within LOI
11.97). Hall’s 1888 map showed a “dry sandy bed of [the] Los Angeles River” between the
present-day 26™ Street crossing of the LA River in Vernon, CA and Firestone Boulevard
(although Hall’s map has the LA River roughly 1.6 miles west of the present-day Firestone
Boulevard crossing) (i.e., within LOI 17.23 and LOI 11.97) (Figure 3-2). Further detailed study
would be required to evaluate the infiltration rates, historical groundwater, and channel bed levels
at these locations to determine the likelihood of the river completely infiltrating here and the
influence of upstream water diversions on conditions during the drafting of these maps, but this
location was consistent with areas mapped for high groundwater recharge potential (LAC and
LACPW 2022).
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Figure 3-2. Portion of William Hammond Hall’s 1888 Irrigation map of Los Angeles showing the
“Dry Sandy Bed of Los Angeles River” (Hall 1888a).
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Downstream of the LA River confluence with the Rio Hondo, or Old San Gabriel River, to the
former estuary at San Pedro, the historic course of the LA River was not well defined and
frequently changed or coalesced with the lower San Gabriel River. The flow at a specific location
or reach along the LA River could be dramatically different depending on the year and where the
riverbed was located during that year as the dynamic lower LA River has flowed both west to the
Santa Monica Bay and south to the San Pedro Bay. Historical reports indicate the LA River was
intermittent and periodically joined the San Gabriel River when it flowed south into San Pedro
Bay, as it currently does. Hall’s 1888 map represents the Lower LA River as intermittent and
dominated by flow from the San Gabriel River, via the present-day Rio Hondo (Figure 3-3) with
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two different courses for the “New” San Gabriel River in 1886 (joining the present-day LA River
streambed at Carson, CA) and 1868 (joining Alamitos Bay along roughly the current alignment of
the San Gabriel River), the latter possibly as a result of debris flows and log jams at the Whittier
Narrows during winter floods of 1867-1868 causing the river to cut a new course south
(SCCWRP 2007). Extensive mapping and analysis of the lower San Gabriel River historical
ecology and watercourse, including interaction with the lower LA River, was included in a report
by SCCWRP (“Historical Ecology and Landscape Change of the San Gabriel River and
Floodplain”; SCCWRP 2007).

Three USGS reference gauges in the LA River watershed were used to generate the natural range
of functional flow metrics from the CNFD. Two of the reference gauges meet the CNFD
reference conditions of minimal disturbance to natural hydrology, but one reference gauge has a
dam upstream that likely altered the natural hydrology in the stream during the reference period
and may bias the predicted natural functional flow metrics. While the Arroyo Seco near Pasadena,
California gauge (USGS 11098000), used as a reference, is downstream of the Brown Mountain
Dam and the period of record used for reference (1950 to 2014) occurs after the dam was
completed in 1943, there was no active management of flows once it was built and a comparison
of the flows recorded before (1917 to 1940) and after Brown Mountain Dam was built (1942 to
2022) do not show any systematic change in the magnitude, duration or timing of flows. As such,
the Arroyo Seco near Pasadena, California gauge meets the CNFD reference conditions of
minimal disturbance to natural hydrology. The Tujunga Creek gauge below Mill Creek near
Colby Ranch, California (USGS 11094000) is within the Angeles National Forest with relatively
little development and upstream of Big Tujunga Dam. There are no diversions or regulations
upstream of the gauge site (LACFCD Station F111C-R), so it too meets the CNFD reference
conditions of minimal disturbance to natural hydrology.

In contrast, the Big Tujunga Creek near Sunland, California gauge (USGS 11095500) is
approximately 7 miles downstream of Big Tujunga Dam and the reference period (1950 to 1977)
occurs after the dam was completed in 1931. Big Tujunga Dam regulated flow to Big Tujunga
Creek during the reference period, including reducing outflows (compared to natural conditions)
during winter months to store water and reduce the potential for downstream flooding, increasing
outflows during summer months to supply downstream water resources and diversions, and
increasing outflows in early fall to create flood storage capacity within the reservoir during winter
months. As such, the Big Tujunga Creek gauge does not meet the CNFD reference conditions of
minimal disturbance to natural hydrology.
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Figure 3-3. Portion of William Hammond Hall’s 1888 Irrigation map of Los Angeles showing the
“Dry Sandy Bed of Los Angeles River” west of more defined streambeds for the Old
(Rio Hondo) and New San Gabriel River (Hall 1888a).
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The predicted natural range of functional flow metrics for the LA River would have a high
uncertainty downstream of LOI 37.51 due to historical reports indicating flow in the LA River
was substantially influenced by surface-water/groundwater interactions and potential biases
introduced by the reference gauge on Big Tujunga Creek. Grantham et al. (2022) acknowledged
that predicted natural functional flow metrics may not be as accurate in stream reaches that are
intermittent, ephemeral, spring-fed, or highly dependent on groundwater interactions due to their
poor representation in the model gauge network. Data from Hall (1888b) and Lippencott (1903)
indicated CNFD-predicted natural functional flow metrics were underestimating flow within the
significantly groundwater-influenced Glendale Narrows region (Table 3-5), with the LA River
summer baseflow estimated by Hall (1888b) and LA River summer/fall baseflow reported by
Lippencott (1903) higher than most of the predicted CNFD natural functional flow metrics for
dry-season baseflow.

The Hall (1888b) LA River summer baseflow near LOI 30.31 may or may not have been
consistent with the CNFD-predicted natural functional flow metrics for dry-season baseflow,
depending on whether the measurement reported by Hall (1888b) represented the average or
maximum dry-season baseflow. A water year type analysis of the local precipitation data for the
decade preceding the Hall (1888b) report suggested the Hall (1888b) LA River summer
baseflows were characterizing median to above median water years. This is true whether using
the 1950-t0-2014 percentiles (i.e., the period used to develop the CNFD functional flow metrics)
or the 1878-t0-2022 percentiles (i.e., the entire period of record). The Hall (1888b) LA River
summer baseflow near LOI 30.31 characterizing median to above median water years (i.e., 50" to
90" percentile) was greater than the CNFD-predicted 90" percentile dry-season baseflow
(quantifying the 90" percentile of the average dry-season baseflow), but it was consistent with
the CNFD-predicted 50" to 90" percentile dry-season high baseflow (quantifying the 50" to 90™
percentile of the maximum dry-season baseflow). It is unknown whether the Hall (1888b) LA
River summer baseflow near LOI 30.31 characterized average or maximum dry-season
baseflows, but Hall’s (1888b) documentation of the surface water available for irrigation
indicated the Hall (1888b) flow estimates would be more likely to quantify the average dry-
season baseflow than the maximum dry-season baseflow, especially given a later discussion in
Hall (1888b) of average or “ordinary” flow conditions in the LA River when discussing the
connected irrigation works (i.e., the zanjas). Thus, the CNFD-predicted dry-season metrics in
median to above median water years would likely underpredict the natural range of LA River
flows.

While the Hall (1888b) LA River summer baseflow near the upstream end of the Glendale
Narrows may or may not have been consistent with CNFD-predicted functional flow metrics, the
Hall (1888b) LA River summer baseflow downstream of the Glendale Narrows at LOI 24.02
characterizing median to above median water years (i.e., 50" to 90" percentile) was greater than
all CNFD-predicted dry-season baseflow and dry-season high baseflow metrics. CNFD functional
flow metrics would predict a dry-season baseflow at LOI 24.02 between 3.22 and 14.8 cfs or a
dry-season high baseflow between 19.2 and 77.1 cfs in median to above median water years, but
the measured Hall (1888b) LA River summer baseflow was 80 cfs in median to above median
water years. As such, CNFD-predicted dry-season functional flow metrics would likely
underpredict the natural range of LA River flows through this reach of the river.

The Lippencott (1903) LA River summer/fall baseflow near LOI 30.31 was greater than all
CNDF-predicted dry-season baseflows, and between the predicted median and 90" percentile dry-
season high baseflow, but a water year type analysis of local precipitation data indicated the
measured flows in this study were characterizing conditions during dry to below-median water
years (using the 1950-to-2014 or 1878-t0-2022 percentiles). CNFD functional flow metrics would
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predict a dry-season baseflow between 0 and 2.73 cfs or a dry-season high baseflow between 2.23
and 17.2 cfs in dry to below-median water years, but the Lippencott (1903) LA River summer/fall
baseflow near LOI 30.31 was 42 cfs in dry to below-median water years. As such, CNFD-
predicted dry-season functional flow metrics would likely underpredict the natural range of LA
River flows.

Historical documentation of the intermittentness of the LA River downstream of the City of LA
also suggested the CNFD-predicted natural functional flow metrics may not be accurately
characterizing the natural range of LA River flows within and downstream of LOI 17.23.

Table 3-5. Comparison of historical Hall (1888b) summer baseflow, Lippencott (1903)
summer/fall baseflows, and CNFD predicted dry-season baseflows in the LA River near the
Glendale Narrows.

(132&213) Li;()lr)geg??)ott CNFD-predicted Dry-season CNFD-predicted Dry-season
Basefl f High Basefl f:
LOI Summer | Summer/Fall aseflow (cfs) igh Baseflow (cfs)
Baseflow Baseflow 10th Median 90th 10th Median 90th
(cfs) (cfs) Percentile Percentile | Percentile Percentile
LOI 30.31 24 422 0 2.73 13.2 2.23 17.2 69.5
LOI 24.02 80 n/a 0 3.22 14.8 2.36 19.2 77.1

& Summer/fall baseflow was estimated as the average of all measurements during September through October 1899 and
June through October 1900 reported in Table 3-3.

As a result of these comparisons, CNFD dry-season baseflow functional flow metrics for the LA
River were flagged as “uncertain.” Historical data indicated they likely underestimate dry-season
baseflows in the upper LA River, and historical maps suggest that the CNFD dry-season baseflow
functional flows overestimate dry-season baseflows in the lower LA River. In both cases,
uncertainty in the CNFD dry-season baseflow functional flow metrics was likely due to the
CNFD modeling struggling to accurately quantify the surface-water/groundwater interactions
along the LA River. Historical data were not available to quantify the accuracy of other CNFD-
predicted functional flow metrics for the LA River, but the challenges of characterizing
groundwater gains and losses for dry-season baseflows have been shown to also impact the
accuracy of other functional flows (Yarnell et al. 2022).

Additionally, uncertainty is introduced into the CNFD-predicted natural range of functional flows
by using the Big Tujunga Creek near Sunland, California gauge as a reference gauge in the
modeling, since it does not meet the CNFD reference conditions of minimal disturbance to
natural hydrology. As such, all CNFD-predicted functional flow metrics at all the LOI
downstream of the LA River confluence with Big Tujunga Creek (i.e., LOI 37.51) have been
flagged as “uncertain” due to the combined uncertainties from historical documentation and data
and the Big Tujunga Creek reference gauge.

3.3 Step 3: Evaluate Whether the Natural Ranges of Functional Flow Metrics
Supports Ecosystem Functions Needed to Achieve Ecological Management
Goals

Potential non-flow limiting factors along the LA River, and the impact of these potential non-
flow limiting factors on the ecosystem function that must be supported by the natural function
flow components, were assessed for each LOI. All LA River LOI evaluated from Sepulveda
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Basin to the Pacific Ocean (Table 3-1) had one or more physical modifications that would
constitute a non-flow limiting factor and influence whether the natural range of functional flows
would support the ecosystem functions needed to achieve the established LA River ecological
management goals. The functional flow metrics associated with the impacted ecosystem functions
were flagged to indicate non-flow limiting factors would reduce the effectiveness of natural
function flow metric(s) in achieving the established LA River ecological management goals. The
potential non-flow limiting factors and their impacts on supporting ecosystem functions to
achieve ecological management goals were summarized in Appendix D for each functional flow
component at each LOI.

Flood control modifications were the main physical non-flow limiting factor in the LA River,
since they substantially impacted the relationship between flow, water depth, water velocity, and
streambed shear stress and altered the effectiveness of natural functional flows supporting a wide
range of ecosystem functions. Flood control modifications extend from Sepulveda Basin to the
Pacific Ocean in the LA River, with varying degrees of channelization, levees, a fully concreted
rectangular or trapezoidal channel, and a network of storm drain inputs along the different
reaches (LARWQCB 2013). In the fully concrete channel reaches of the LA River, the range of
natural fall-pulse flows and wet-season baseflows would provide negligible support for increasing
riparian soil moisture (fall-pulse flows), increasing connectivity/exchanges with the hyporheic
zone (fall-pulse flows), supporting hyporheic exchange (wet-season baseflow), or recharging
shallow groundwater (wet-season baseflow) as the concrete physically disconnects flow in the LA
River from soil and subsurface flows (i.e., hyporheic and groundwater). Simplification of the
channel morphology and decreases in the availability of riparian area would decrease the
hydraulic habitat diversity and overall habitat availability such that the natural range of fall-pulse
flows, wet-season baseflows, and spring recession flows would be less likely to support a range
of ecosystem functions including hyporheic exchange, channel margin riparian habitat, and
nutrient cycling. Instream anthropogenic structures (e.g., baffles at RM 3.0 upstream of the
Willow Street Bridge within LOI 1.85) would also alter the effectiveness of natural fall-pulse
flows, wet-season baseflows, and spring recession flows supporting a range of ecosystem
functions, including longitudinal connectivity. Please refer to Appendix D for further details.

3.4 Step 4: Select Ecological Flow Criteria

No ecological flow criteria were selected for any LA River LOI from the natural range of
functional flow components, due to the presence of non-flow limiting factors identified for each
LOI impacting the likelihood natural functional flows metrics would support the necessary
ecosystem functions to achieve the established LA River ecological management goals. As
discussed above, extensive flood control modifications along the entire LA River from the Pacific
Ocean to the Sepulveda Basin substantially impact the effectiveness of natural functional flows to
support a wide range of ecosystem functions by the altering the relationship between flow, water
depth, water velocity, and streambed shear stress. The extensiveness of these non-flow limiting
factors along the LA River resulted in all the natural functional flow metrics associated with
ecosystem functions being impacted. As such, a CEFF Section B analysis is needed to determine
the appropriate ecological flow criteria for each LA River LOI to achieve the LA River ecological
management goals.
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4 CEFF SECTION A CONCLUSIONS

The LA River CEFF Section A analysis identified ecological management goals for the LA River
that need to be supported by flows in the river and determined whether the predicted range of
natural LA River flows would be suitable ecological flow criteria to achieve the specified LA
River ecological management goals. Eight ecological management goals were identified for the
LA River between the Pacific Ocean and the Sepulveda Basin from a literature review of recently
published federal, state, and local policies, programs, and plans related to the LA River. Most of
the LA River ecological management goals were only specified for portions of the river, with
only the ecological management goals associated with the LA River Masterplan and NMFS
Southern California Steelhead Recovery Plan applicable to the entire LA River from the Pacific
Ocean to the Sepulveda Basin.

The predicted natural functional flow metrics for the LA River LOI were downloaded from the
CNFD, but a comparison of these flows with historical accounts, reports, and data suggested there
was high uncertainty about whether the predicted range of natural functional flows was
characterizing the actual range of natural functions flows. Historical flow data from Hall (1888b)
and Lippencott (1903) indicated the predicted natural functional flow metrics were not accurately
characterizing the contribution of groundwater gains and losses that would have occurred in
natural LA River flows, especially within and downstream of the Glendale Narrows (i.e.,
approximately LOI 30.31 to LOI 24.02). An assessment of potential non-flow limiting factors
along the LA River also indicated the extensive flood control physical modifications to all LOI in
the LA River from the Pacific Ocean to the Sepulveda Basin (e.g., channelization, levees, and
concreted channel) would impact the ability of the natural range of functional flows to support the
necessary ecosystem functions to achieve the identified LA River ecological management goals.

While the CNFD-predicted natural range of LA River functional flow metrics provides the best
available estimate of natural flows in the LA River to support the ecological management goals,
uncertainty associated with the predicted natural range of LA River functional flow metrics and
extensive flood control physical modifications to all the LOI in the LA River meant that none of
the predicted natural ranges of LA River functional flows could be selected as ecological flow
criteria. Therefore, a CEFF Section B analysis is needed to determine the appropriate ecological
flow criteria for each LA River LOI to achieve the LA River ecological management goals.
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Table A-1. LA River ecological management goals.

. EMG Applicable EMG . Planning Document .
Ecological Management Goal (EMG) Applicable Subsequent EMG Details Page # External Link
Reach(s) LOls Source
LOI 0 Action 3.1. Increase habitat and ecosystem function along the river 178
LOI 1.85 corridor.
LOI 5.23 . S
LOI 5.42 Action 3.2. Increase plant species biodiversity, and focus on the use of 178
LOI 11.97 local California native plants in and around the river corridor.
Mainstem from Lol 17'23 LA River Masterplan
Goal: Support healthy connected ecosystems mouth to Canoga LOI 2 4'02 (LAC and LACPW https://larivermasterplan.org/
Park ' 2022)
tg: ggg% Action 3.3. Create a connective network of habitat patches and corridors
Lol 33; 5 to facilitate the movement of wildlife and support a diverse resilient 180
LOI 36 55 ecological community.
LOI 37.51
Objective 1.2.3.4: Conserve, Enhance, and Restore Habitat, LOI 0 Metric 1: Vegetation coverage and terrestrial habitat connectivity Vol 11312%2 Pd
Biodiversity, and Floodplain Functions - Restore or enhance . .
biodiverse, climate-resilient, self-sustaining ecosystems Lower LA River LOI'1.85 . . . Lower LA River Vol 1, Chp 2, pg .
(includin ' ative species both instream and U land) throughout (City of LA LOI 5.23 Metric 2: Soft-bottom river and near-channel wetland habitat Revitalization 19-23 https://lowerlariver.org/the-
uding native sp P roug Boundary to LOI 5.42 Masterplan (LLARRP plan/
the river corridor, as well as enhance natural hydrological .
; . mouth) LOI 11.97 Working Group 2018) | h
processes and floodplain reclamation necessary for long-term LOI 17.23 Metric 3: Effective floodplain area Vol 1, Chp 2, pg
health of the watershed and the community. ' 19-23
Obijective 1. Restore Valley Foothill Riparian Strand and S_ubobjectivg 1a) Restore and Sl_Jpport ec_ological processes (i.e.,
Freshwater Marsh Habitat: Restore valley foothill riparian biogeochemical processes, nutrient cycling).
wildlife habitat types, aquatic freshwater marsh communities, LOI 17.23
and native fish habitat within the ARBOR reach throughout the Lol 24'02 Subobjective 1b) Increase biological diversity
period of analysis3, including restoration of supporting Lol 30'31 Vol 1, 4-2
?,;?J?S;%al d?g?gef‘zeasn?jnﬁ %'zgﬁécfel dixgrtsr:;}?rzggnan?c?;ihe LOI 31.97 Subobjective 1c) Restore a more natural hydrologic and hydraulic
River o Kistorigﬂood Igins and trigutaries reduces velocities regime with reconnections to floodplains and tributaries, areas of
. infiltrai P di N I’ diment ' reduced velocities, increased infiltration, and improved natural sediment
increases infiltration, and improves natural sediment processes. DrOCESSes.
https://www.spl.usace.army.mil
ARBOR Reach Subobjective 2a) Increase habitat connectivity to floodplains to reduce LA River Ecosystem [Missions/Civil-
(Downtown LA to fragmentation of the river ecosystem. Restoration Project IFR Works/Projects-Studies/Los-
eadworks ngeles-River-Ecosystem-
Headworks) (USACE 2015) Angeles-River-E
Obijective 2. Increase Habitat Connectivity: Increase habitat Restoration/
connectivity between the River and the historic floodplain, and
. A L L LOI17.23 o ) o o
increase nodal habitat connectivity for wildlife between LOI 24.02 Subobjective 2b) Increase nodal habitat connectivity locally within the
restored habitat patche_s and nearb_y significant ec_ologlcal zones LOI 30.31 river ecosystem and regionally to nearby significant ecological zones Vol 1, 4-3
such as the Santa Monica Mountains, Verdugo Hills, Elysian LOI 31.97 such as the Santa Monica Mountains, Verdugo Hills, Elysian Hills, and

Hills, and San Gabriel Mountains within the ARBOR reach
throughout the period of analysis.

San Gabriel Mountains within the ARBOR reach throughout the period
of analysis to address patterns of habitat fragmentation, restore habitat
corridors and remove barriers to wildlife movement.
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. EMG Applicable EMG . Planning Document .
Ecological Management Goal (EMG) Applicable Subsequent EMG Details Page # External Link
Reach(s) LOls Source
Recommendation #4.13: Create a continuous functional riparian
corridor that provides habitat for birds, mammals, amphibians, reptiles, 4-20
invertebrates, and fish within the channel bottom.
LOI 17.23
LOI 24.02 Recommendation #4.14: Connect this corridor to other significant
Mainstem within LOI 30.31 habitat and migration routes along the tributaries and into the LA River Revitalization 4-21 https://boe.lacity.org/lariverrmp
GOAL: Restore a Functional Riparian Ecosystem - LOI 31.97 mountains. Masterplan (City of LA /CommunityOutreach/pdf/LAR
the LA City .
LOI 33.5 . . . . 2007) RMP_Final_05_03_07.pdf
Recommendation #4.15: Improve water quality and provide fish
LOI 36.35 : . .
LOI 37 51 passages, Iaddgrs, and riffle pools_that V\{ould support desirable fish 4-21
' species, including steelhead trout if feasible.
Recommendation #4.16: Bio-engineer the River’s edge where feasible
to create and restore wildlife habitat along the upper reaches of the 4-21
River.
LAM-SCS-3.2 Develop and implement plan to remove or modify fish
passage barriers within the watershed
LAM-SCS-4.1 Provide fish passage around dams and diversions
LOI'0 LAM-SCS-4.2 Develop and implement a water management plan for
LOI'1.85 dam operations (e.g., Whittier Narrows, Sepulveda, and Lower San
tg: gig Fernando dams)
The goal of this [Southern California Steelhead] Recovery Plan ' ] L
to prevent the extinction of southern California steelhead in the LOI11.97 LAM-SCS-5.1 Develop and implement flood control maintenance NMFS Southern https:/hvsvas. fisheries. noaa.gov!
. . . . LOI 17.23 California Steelhead resource/document/southern-
wild and ensure the long-term persistence of viable, self- Watershed-wide program 6-1 ; -
g . > . LOI 24.02 Recovery Plan (NMFS california-steelhead-recovery-
sustaining, wild populations of steelhead distributed across the LOI 30.31 LAM-SCS-6.2 Develop and implement a groundwater monitorin 2012) lan
Southern California Distinct Population Segment (DPS). Lol 31'97 ' Velop imp groundw ttoring plan
. management program
LOI 335 ] L
LOI 36.35 LAM-SCS-7.1 Develop and implement stream bank and riparian
LOI 37.51 corridor restoration plan
LAM-SCS-7.3 Develop and implement plan to restore natural channel
features
LAM-SCS-13.3 Develop and implement riparian restoration plan to
replace artificial bank stabilization structures
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. EMG Applicable EMG . Planning Document .
Ecological Management Goal (EMG) Applicable Subsequent EMG Details Page # External Link
Reach(s) LOls Source
LOIO
LOI 1.85
LOI15.23
LOI5.42
. . . . LOI 11.97 NMFS Southern https://www.fisheries.noaa.gov/
Itis also the goal of this [S.outhern Cgllfornla Steelhead]_ . . LOI 17.23 California Steelhead resource/document/southern-
Recovery Plan to re-establish a sustainable southern California | Watershed-wide LOI 24.02 n/a R Plan (NMES 6-1 liforni Ihead
steelhead sport fishery . ecovery Plan ( california-steelhead-recovery-
' LOI30.31 2012) plan
LOI 31.97
LOI33.5
LOI 36.35
LOI 37.51
Recovery Plan Goal: The aoal of this recovery plan is to Recovery Objective 3. Increase the abundance and develop a more even
VEry ) g . yp . LOI 24.02 distribution of Santa Ana suckers within its current range by reducing
provide a program for the conservation and survival of the Watershed-wide, . : ;
L . . LOI 30.31 threats to the species and its habitat.
Santa Ana sucker by eliminating, controlling, or otherwise but the recovery USFWS Recovery Plan . .
. . d L . LOI 31.97 https://ecos.fws.gov/ecp/species
reducing threats to the listed entity such that it is again a plan goals only LOI 335 N for the Santa Ana Sucker 11-9 /37854 16c0Ver
H H H . .
secure, self-sustaining member of its ecosystem and the apply to upstream LO1 36.35 Recovery Objective 4. Expand the current range of the Santa Ana (USFWS 2017) f21BoTECovEry
protections afforded by the Act are no longer required, thereby | of Arroyo Seco LO1 3751 sucker (@) by restoring Santa Ana sucker habitat for all life stages (as
allowing the species to be delisted on the basis of recovery. ' appropriate), and (b) by reintroducing populations (where appropriate)
within the species’ historical range.
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Table A-2. LA River ecological management goals by LOI.

Location of
Interest (LOI)

Ecological Management Goal (EMG) Per LOI

Subsequent EMG Details

Planning
Document Source

Page Number

Action 3.1. Increase habitat and ecosystem function along the river

. 178
corridor.
Action 3.2. Increase plant species biodiversity, and focus on the use of LA River 178
Support healthy connected ecosystems local California native plants in and around the river corridor. Masterplan (LAC https://larivermasterplan.org/
X : : X and LACPW 2022)
Action 3.3 .Create a connective network of habitat patches and corridors
to facilitate the movement of wildlife and support a diverse resilient 180
ecological community.
o . . . . Vol 1, Chp 2,
Objective 1.2.3.4: Conserve, Enhance, and Restore Habitat, Biodiversity, | Metric 1. Vegetation coverage and terrestrial habitat connectivity L ower LA Ri ng 19-23
and IFIOOdeﬁ‘in Functions - Restore o(r enlhaljnce biodiverse, clinl;ati— Ig\(lav\(/airtalizatilc:/:r
resilient, self-sustaining ecosystems (including native species bot . . . Vol 1, Chp 2, . :
I(_ISI\I/I%—l 85) instream and upland) throughout the river corridor, as well as enhance Metric 2: Soft-bottom river and near-channel wetland habitat (LL X/I;\;tper\?\llzrrlking pg 19—2% https:/flowerlariver.org/the-plan/
' natural hydrological processes and floodplain reclamation necessary for Group 2018)
long-term health of the watershed and the community. Metric 3: Effective floodplain area Vol 11;32%2
pg 19—
The goal of this [Southern California Steelhead] Recovery Plan to NMES Southern
prevent the extinction of southern California steelhead in the wild and California Steelhead https://www.fisheries.noaa.gov/reso
ensure the long-term persistence of viable, self-sustaining, wild Recovery Plan 6-1 urce/document/southern-california-
populations of steelhead distributed across the Southern California (NMES 2012) steelhead-recovery-plan
Distinct Population Segment (DPS).
NMFS Southern https://www.fisheries.noaa.gov/reso
It is also the goal of this [Southern California Steelhead] Recovery Plan California Steelhead 6-1 urce/documént/southérn-célifornia-
to re-establish a sustainable southern California steelhead sport fishery. Recovery Plan steelhead-recovery-plan
(NMFS 2012)
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Location of
Interest (LOI)

Ecological Management Goal (EMG) Per LOI

Subsequent EMG Details

Planning
Document Source

Page Number

LOI 1.85
(RM 1.85-5.23)

Action 3.1 .Increase habitat and ecosystem function along the river

. 178
corridor.
Action 3.2. Increase plant species biodiversity, and focus on the use of LA River 178
Support healthy connected ecosystems local California native plants in and around the river corridor. Masterplan (LAC https://larivermasterplan.org/
and LACPW 2022)
Action 3.3. Create a connective network of habitat patches and corridors
to facilitate the movement of wildlife and support a diverse resilient 180
ecological community.
Pa—r ; PR ; Metric 1: Vegetation coverage and terrestrial habitat connectivi Vol 1, Chp 2,
Objective 1.2.3.4: Conserve, Enhance, and Restore Habitat, Biodiversity, - VEg 9 ty Lower LA River pg 19-23
and Floodplain Functions - Restore or enhance biodiverse, climate- Revitalization
. resilient, self-sustaining ecosystems_(lncludlpg native species both Metric 2: Soft-bottom river and near-channel wetland habitat Masterplan Vol 1, Chp 2, https://lowerlariver.org/the-plan/
instream and upland) throughout the river corridor, as well as enhance (LLARRP Workin pg 19-23
natural hydrological processes and floodplain reclamation necessary for Group 2018) g
long-term health of the watershed and the community. Metric 3: Effective floodplain area V(F))Iglis;:_hzgz
The goal of this [Southern California Steelhead] Recovery Plan to NMES Southern
prevent the extinction of southern California steelhead in the wild and California Steelhead https://www.fisheries.noaa.gov/reso
ensure the long-term persistence of viable, self-sustaining, wild Recovery Plan 6-1 urce/document/southern-california-
populations of steelhead distributed across the Southern California (NMES 35012) steelhead-recovery-plan
Distinct Population Segment (DPS).
NMFS Southern ) . .
It is also the goal of this [Southern California Steelhead] Recovery Plan California Steelhead https.// www.flsherles.noaa.q_ov/ reso
6-1 urce/document/southern-california-

to re-establish a sustainable southern California steelhead sport fishery.

Recovery Plan
(NMFS 2012)

steelhead-recovery-plan
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Location of
Interest (LOI)

Ecological Management Goal (EMG) Per LOI

Subsequent EMG Details

Planning
Document Source

Page Number

LOI 5.23
(RM 5.23-5.42)

Action 3.1. Increase habitat and ecosystem function along the river

. 178
corridor.
Action 3.2. Increase plant species biodiversity, and focus on the use of LA River 178
Support healthy connected ecosystems local California native plants in and around the river corridor. Masterplan (LAC https://larivermasterplan.org/
and LACPW 2022)
Action 3.3. Create a connective network of habitat patches and corridors
to facilitate the movement of wildlife and support a diverse resilient 180
ecological community.
o . . . . Vol 1, Chp 2,
Objective 1.2.3.4: Conserve, Enhance, and Restore Habitat, Biodiversity, [ Metric 1. Vegetation coverage and terrestrial habitat connectivity Lower LA Ri ng 19-23
and Floodplain Functions - Restore or enhance biodiverse, climate- Ig\év\‘/eirtalizatilc:/:r
. resilient, self-sustaining ecosystems.(lncludmg native species both Metric 2: Soft-bottom river and near-channel wetland habitat Masterplan Vol 1, Chp 2, https://lowerlariver.org/the-plan/
instream and upland) throughout the river corridor, as well as enhance (LLARRP Working pg 19-23
natural hydrological processes and floodplain reclamation necessary for Group 2018)
long-term health of the watershed and the community. Metric 3: Effective floodplain area V?Jlglig;:hzgz’
The goal of this [Southern California Steelhead] Recovery Plan to NMES Southern
prevent the extinction of southern California steelhead in the wild and California Steelhead https://www.fisheries.noaa.gov/reso
ensure the long-term persistence of viable, self-sustaining, wild Recovery Plan 6-1 urce/document/southern-california-
populations of steelhead distributed across the Southern California (NMES 2012) steelhead-recovery-plan
Distinct Population Segment (DPS).
. . . . N.MFS. Southern https://www.fisheries.noaa.gov/reso
It is also the goal of this [Southern California Steelhead] Recovery Plan California Steelhead o
6-1 urce/document/southern-california-

to re-establish a sustainable southern California steelhead sport fishery.

Recovery Plan
(NMFS 2012)

steelhead-recovery-plan
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Location of
Interest (LOI)

Ecological Management Goal (EMG) Per LOI

Subsequent EMG Details

Planning
Document Source

Page Number

Action 3.1. Increase habitat and ecosystem function along the river

. 178
corridor.
Action 3.2. Increase plant species biodiversity, and focus on the use of LA River 178
Support healthy connected ecosystems local California native plants in and around the river corridor. Masterplan (LAC https://larivermasterplan.org/
and LACPW 2022)
Action 3.3. Create a connective network of habitat patches and corridors
to facilitate the movement of wildlife and support a diverse resilient 180
ecological community.
o . . . . Vol 1, Chp 2,
Objective 1.2.3.4: Conserve, Enhance, and Restore Habitat, Biodiversity, | Metric 1: Vegetation coverage and terrestrial habitat connectivity . 1923
) i e ) Lower LA River Pg
LOI 5.42 and.ll?loodplﬁcln Fun.ct.lons - Restore or_enlhanpe bloc_leerse, f:llmate;]- Revitalization Vol 1 Ch 2
(RM 5.42— et lent, self-sustaining ecosystems.(lnc “d'F‘g native species bot Metric 2: Soft-bottom river and near-channel wetland habitat Masterplan of %, MNP <, https://lowerlariver.org/the-plan/
instream and upland) throughout the river corridor, as well as enhance (LLARRP Workin pg 19-23
11.97) natural hydrological processes and floodplain reclamation necessary for Groun 2018 g
long-term health of the watershed and the community. Metric 3: Effective floodplain area oup 2018) V%leigg%&
The goal of this [Southern California Steelhead] Recovery Plan to NMES Southern
prevent the extinction of southern California steelhead in the wild and California Steelhead https://www.fisheries.noaa.gov/reso
ensure the long-term persistence of viable, self-sustaining, wild Recovery Plan 6-1 urce/document/southern-california-
populations of steelhead distributed across the Southern California (NMES 2012) steelhead-recovery-plan
Distinct Population Segment (DPS).
. . . . N.MFS. Southern https://www.fisheries.noaa.gov/reso
It is also the goal of this [Southern California Steelhead] Recovery Plan California Steelhead 6-1 urce/document/southern-california-
to re-establish a sustainable southern California steelhead sport fishery. Recovery Plan steelhead-recovery-plan
(NMFS 2012)
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Location of
Interest (LOI)

Ecological Management Goal (EMG) Per LOI

Subsequent EMG Details

Planning
Document Source

Page Number

Link

Action 3.1. Increase habitat and ecosystem function along the river

. 178
corridor.
Action 3.2. Increase plant species biodiversity, and focus on the use of LA River 178
Support healthy connected ecosystems local California native plants in and around the river corridor. Masterplan (LAC https:/larivermasterplan.org/
and LACPW 2022)
Action 3.3. Create a connective network of habitat patches and corridors
to facilitate the movement of wildlife and support a diverse resilient 180
ecological community.
Obiecti ) . S o . . . L Vol 1, Chp 2,
jective 1.2.3.4: Conserve, Enhance, and Restore Habitat, Biodiversity, | Metric 1: Vegetation coverage and terrestrial habitat connectivity :
. . Lo ; Lower LA River pg 19-23
and Floodplain Functions - Restore or enhance biodiverse, climate- i
LOI 11.97 resilient, self-sustaining ecosystems (including native species both Revitalization Vol 1, Chp 2
(RM 11.97— . ' . - Metric 2: Soft-bottom river and near-channel wetland habitat Masterplan X ' https://lowerlariver.org/the-plan/
instream and upland) throughout the river corridor, as well as enhance (LLARRP Workin pg 19-23
17.23) natural hydrological processes and floodplain reclamation necessary for Group 2018) g Vol 1, Chp 2
long-term health of the watershed and the community. Metric 3: Effective floodplain area P ng i9_23 ’
The goal of this [Southern California Steelhead] Recovery Plan to
Lok S . - NMFS Southern , o
prevent the extinction of southern California steelhead in the wild and T https://www.fisheries.noaa.gov/reso
. . .. . California Steelhead P—
ensure the long-term persistence of viable, self-sustaining, wild 6-1 urce/document/southern-california-
. . i Recovery Plan
populations of steelhead distributed across the Southern California (NMES 2012) steelhead-recovery-plan
Distinct Population Segment (DPS).
NMFS Southern https://www.fisheries.noaa.gov/reso
It is also the goal of this [Southern California Steelhead] Recovery Plan California Steelhead ps. : : govire
: . e : 6-1 urce/document/southern-california-
to re-establish a sustainable southern California steelhead sport fishery. Recovery Plan steelhead-recovery-nlan
(NMFS 2012) Yyp
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Location of . . Planning .
Ecological Management I (EMG) Per LOI nt EMG Detail P Number Link
Interest (LOI) cological Management Goal (EMG) Per LO Subseque G Details Document Source age Numbe
Action 3.1. Increase habitat and ecosystem function along the river corridor. 178
Action 3.2. Increase plant species biodiversity, and focus on the use of local LA River Masterplan 178
Support healthy connected ecosystems California native plants in and around the river corridor. (LAC and LACPW https://larivermasterplan.org/
2022)
Action 3.3. Create a connective network of habitat patches and corridors to
facilitate the movement of wildlife and support a diverse resilient ecological 180
community.
Objective 1.2.3.4: Conserve, Enhance, and Restore Habitat, Biodiversity, and - . - . L Vol 1, Chp 2, pg
Floodplain Functions - Restore or enhance biodiverse, climate-resilient, self- Metric 1. Vegetation coverage and terresrial habitat connectivity Lower LA River 19-23
sustaining ecosystems (including native species both instream and upland) ] ] ] Revitalization Vol 1. Chp 2 . . i
throughout the river corridor, as well as enhance natural hydrological processes | Metric 2: Soft-bottom river and near-channel wetland habitat Masterplan (LLARRP 1'9_2% Pg https://lowerlariver.org/the-plan/
and floodplain reclamation necessary for long-term health of the watershed and Working Group 2018) /017 Chp 2, pg
the community. Metric 3: Effective floodplain area 1923
Objective 1. Restore Valley Foothill Riparian Strand and Freshwater Marsh Subobjective 1331) RestO(e and support ecological processes (i.e., biogeochemical
Habitat: Restore valley foothill riparian wildlife habitat types, aquatic freshwater | processes, nutrient cycling).
marsh communities, and native fish habitat within the ARBOR reach throughout Subobiective 1b) | biological diversit LA River Ecosystem https://www.spl.usace.army.mil/Mission
the period of analysis3, including restoration of supporting ecological processes ubobjective 1b) Increase biological diversity Restoration Project Vol 1, 4-2 s/Civil-Works/Projects-Studies/L 0s-
and biological diversity, and a more natural hydrologic and hydraulic regime that | Subobjective 1c) Restore a more natural hydrologic and hydraulic regime with IFR (USACE 2015) Angeles-River-Ecosystem-Restoration/
reconnects the River to historic floodplains and tributaries, reduces VE|OCitiES, reconnections to f|00dp|ains and ’[ribu’[ariesl areas of reduced Ve|0cities’
increases infiltration, and improves natural sediment processes. increased infiltration, and improved natural sediment processes.
Subobjective 2a) Increase habitat connectivity to floodplains to reduce
LOI 17.23 Objective 2. Increase Habitat Connectivity: Increase habitat connectivity between fragme-nta-tlon of the river ecosystem.. __ _ i
(RM 17.23— the River and the historic floodplain, and increase nodal habitat connectivity for | Subobjective 2b) Increase nodal habitat connectivity locally within the river LA River Ecosystem https://www.spl.usace.army.mil/Mission
24.02) wildlife between restored habitat patches and nearby significant ecological zones | ecosystem gnd reg|ona}lly to nearby S|gn|f|cant_ecolqg|cal zones such as the Restoration Project Vol 1, 4-3 s/Civil-Works/Projects-Studies/L 0s-
such as the Santa Monica Mountains, Verdugo Hills, Elysian Hills, and San Santa Monica Mountains, Verdugo Hills, Elysian Hills, and San Gabriel IFR (USACE 2015) Angeles-River-Ecosystem-Restoration/
Gabriel Mountains within the ARBOR reach throughout the period of analysis. | Mountains within the ARBOR reach throughout the period of analysis to
address patterns of habitat fragmentation, restore habitat corridors and remove
barriers to wildlife movement.
Recommendation #4.13: Create a continuous functional riparian corridor that
provides habitat for birds, mammals, amphibians, reptiles, invertebrates, and 4 dash 20
fish within the channel bottom.
Recommendation #4.14: Connect this corridor to other significant habitat and LA River 4 dash 21 ) )
_ o migration routes along the tributaries and into the mountains. Revitalization https://boe.lacity .org/lariverrmp/Commu
GOAL: Restore a Functional Riparian Ecosystem . _ S— M lan (City of nityOutreach/pdf/LARRMP_Final_05_0
Recommendation #4.15: Improve water quality and provide fish passages, asterplan (City o 3_07.pdf
ladders, and riffle pools that would support desirable fish species, including LA 2007) 4 dash 21
steelhead trout if feasible.
Recommendation #4.16: Bio-engineer the River’s edge where feasible to create 4 dash 21
and restore wildlife habitat along the upper reaches of the River.
The goal of this [Southern California Steelhead] Recovery Plan to prevent the NMFS Southern httos://www.fisheries.noaa.qov/resource
extinction of southern California steelhead in the wild and ensure the long-term California Steelhead P : : govire
. . - . . L 6-1 /document/southern-california-
persistence of viable, self-sustaining, wild populations of steelhead distributed Recovery Plan (NMFS steelhead-recoverv-plan
across the Southern California Distinct Population Segment (DPS). 2012) P
NMFS Southern https://www.fisheries.noaa.gov/resource
It is also the goal of this [Southern California Steelhead] Recovery Plan to re- California Steelhead ; : : T
6-1 /document/southern-california-

establish a sustainable southern California steelhead sport fishery.

Recovery Plan (NMFS
2012)

steelhead-recovery-plan
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Location of . . Planning .
Ecological Management I (EMG) Per LOI nt EMG Detail Page Number Link
Interest (LOI) cological Management Goal (EMG) Per LO Subseque G Details Document Source age Numbe
Action 3.1. Increase habitat and ecosystem function along the river corridor. 178
Action 3.2. Increase plant species biodiversity, and focus on the use of local LA River Masterplan 178
Support healthy connected ecosystems California native plants in and around the river corridor. (LAC and LACPW https:/larivermasterplan.org/
2022)
Action 3.3. Create a connective network of habitat patches and corridors to
facilitate the movement of wildlife and support a diverse resilient ecological 180
community.
Objective 1. Restore Valley Foothill Riparian Strand and Freshwater Marsh Subobjective 1a) Restore and support ecological processes (i.e., biogeochemical
Habitat; Restore valley foothill riparian wildlife habitat types, aquatic freshwater | Processes, nutrient cycling).
marsh communities, and native fish habitat within the ARBOR reach throughout L . : A LA River Ecosystem https://www.spl.usace.army.mil/Mission
the period of analysis3, including restoration of supporting ecological processes Subobjective 1b) Increase biological diversity Restoration Project Vol 1, 4-2 s/Civil-Works/Projects-Studies/L 0s-
and biological diVerSity, and a more natural hydrologic and hydraulic regime that Subobjective 1c) Restore a more natural hydr0|ogic and hydrau“c regime with IFR (USACE 2015) Angeles-River-Ecosystem-Restoration/
reconnects the River to historic floodplains and tributaries, reduces velocities, reconnections to floodplains and tributaries, areas of reduced velocities,
increases infiltration, and improves natural sediment processes. increased infiltration, and improved natural sediment processes.
Subobjective 2a) Increase habitat connectivity to floodplains to reduce
Objective 2. Increase Habitat Connectivity: Increase habitat connectivity between fragme?nta-uon of the river ecosystem-. __ __ i
the River and the historic floodplain, and increase nodal habitat connectivity for | Subobjective 2b) Increase nodal habitat connectivity locally within the river LA River Ecosystem https://www.spl.usace.army.mil/Mission
wildlife between restored habitat patches and nearby significant ecological zones | ecosystem _and reglonglly to nearby 5|gn|f|cant_ecolc_>g|ca| zones such as the Restoration Project Vol 1, 4-3 s/Civil-Works/Projects-Studies/L 0s-
such as the Santa Monica Mountains, Verdugo Hills, Elysian Hills, and San Santa Monica Mountains, Verdugo Hills, Elysian Hills, and San Gabriel IFR (USACE 2015) Angeles-River-Ecosystem-Restoration/
Gabriel Mountains within the ARBOR reach throughout the period of analysis. | Mountains within the ARBOR reach throughout the period of analysis to
address patterns of habitat fragmentation, restore habitat corridors and remove
barriers to wildlife movement.
LOI 24.02 Recommendation #4.13: Create a continuous functional riparian corridor that
(RM 24.02- provides habitat for birds, mammals, amphibians, reptiles, invertebrates, and 4 dash 20
30.31) fish within the channel bottom.
Recommendation #4.14: Connect this corridor to other significant habitat and LA River 4 dash 21 _ ) .
) o migration routes along the tributaries and into the mountains. Revitalization https://boe.lacity.org/lariverrmp/Commu
GOAL: Restore a Functional Riparian Ecosystem - - - T . nityOutreach/pdf/LARRMP_Final_05 0
Recommendation #4.15: Improve water quality and provide fish passages, Masterplan (City of 3 07 pdf
ladders, and riffle pools that would support desirable fish species, including LA 2007) 4 dash 21 2 =Lpd
steelhead trout if feasible.
Recommendation #4.16: Bio-engineer the River’s edge where feasible to create 4 dash 21
and restore wildlife habitat along the upper reaches of the River.
The goal of this [Southern California Steelhead] Recovery Plan to prevent the NMFS Southern https:/Awww fisheries.noaa.qov/resource
extinction of southern California steelhead in the wild and ensure the long-term California Steelhead ; : : S
. . - . . L 6-1 /document/southern-california-
persistence of viable, self-sustaining, wild populations of steelhead distributed Recovery Plan (NMFS steelhead-recovery-plan
across the Southern California Distinct Population Segment (DPS). 2012)
NMFS Southern https://www.fisheries.noaa.gov/resource
It is also the goal of this [Southern California Steelhead] Recovery Plan to re- California Steelhead ; : : = -
. - . - : 6-1 /document/southern-california-
establish a sustainable southern California steelhead sport fishery. Recovery Plan (NMFS Ihead |
2012) steelhead-recovery-plan
Recovery Objective 3. Increase the abundance and develop a more even
Recovery Plan Goal: The goal of this recovery plan is to provide a program for | distribution of Santa Ana suckers within its current range by reducing threats to
the conservation and survival of the Santa Ana sucker by eliminating, controlling, | the species and its habitat.
. : - - L : USFWS Recovery . -
or otherwise reducing threats to the listed entity such that it is again a secure, Plan for the Santa Ana 1-9 https://ecos.fws.qgov/ecp/species/3785#r

self-sustaining member of its ecosystem and the protections afforded by the Act

are no longer required, thereby allowing the species to be delisted on the basis of

recovery.

Recovery Objective 4. Expand the current range of the Santa Ana sucker (a) by
restoring Santa Ana sucker habitat for all life stages (as appropriate), and (b) by
reintroducing populations (where appropriate) within the species’ historical
range.

Sucker (USFWS 2017)

ecovery
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Los Angeles River CEFF Section A Analysis

Location of . . Planning .
Ecological Management I (EMG) Per LOI nt EMG Detail P Number Link
Interest (LOI) cological Management Goal (EMG) Per LO Subseque G Details Document Source age Numbe
Action 3.1. Increase habitat and ecosystem function along the river corridor. 178
Action 3.2. Increase plant species biodiversity, and focus on the use of local LA River Masterplan 178
Support healthy connected ecosystems California native plants in and around the river corridor. (LAC and LACPW https://larivermasterplan.org/
Action 3.3. Create a connective network of habitat patches and corridors to 2022)
facilitate the movement of wildlife and support a diverse resilient ecological 180
community.
Objective 1. Restore Valley Foothill Riparian Strand and Freshwater Marsh Subobjective 1a) Restore and support ecological processes (i.e., biogeochemical
Habitat: Restore valley foothill riparian wildlife habitat types, aquatic freshwater | processes, nutrient cycling).
marsh communities, and native fish habitat within the ARBOR reach throughout — — — LA River Ecosystem https://www.spl.usace.army.mil/Mission
the period of analysis3, including restoration of supporting ecological processes | Subobjective 1b) Increase biological diversity Restoration Project Vol 1, 4-2 s/Civil-Works/Projects-Studies/L 0s-
and biological diversity, and a more natural hydrologic and hydraulic regime that Subobjective 1c) Restore a more natural hydrologic and hydraulic regime with IFR (USACE 2015) Angeles-River-Ecosystem-Restoration/
reconnects the River to historic floodplains and tributaries, reduces velocities, reconnections to floodplains and tributaries, areas of reduced velocities,
increases infiltration, and improves natural sediment processes. increased infiltration, and improved natural sediment processes.
Subobjective 2a) Increase habitat connectivity to floodplains to reduce
— . . . . f ion of the ri .
Objective 2. Increase Habitat Connectivity: Increase habitat connectivity between ragme-nta-tlon of the river ecosystem- __ __ i
the River and the historic floodplain, and increase nodal habitat connectivity for | Subobjective 2b) Increase nodal habitat connectivity locally within the river LA River Ecosystem https://www.spl.usace.army.mil/Mission
wildlife between restored habitat patches and nearby significant ecological zones | ecosystem _and reglonglly to nearby 5|gn|f|cant_ecolc_>g|ca| zones such as the Restoration Project Vol 1, 4-3 s/Civil-Works/Projects-Studies/L 0s-
such as the Santa Monica Mountains, Verdugo Hills, Elysian Hills, and San Santa Monica Mountains, Verdugo Hills, Elysian Hills, and San Gabriel IFR (USACE 2015) Angeles-River-Ecosystem-Restoration/
Gabriel Mountains within the ARBOR reach throughout the period of analysis. | Mountains within the ARBOR reach throughout the period of analysis to
address patterns of habitat fragmentation, restore habitat corridors and remove
barriers to wildlife movement.
Recommendation #4.13: Create a continuous functional riparian corridor that
LOI30.31 provides habitat for birds, mammals, amphibians, reptiles, invertebrates, and 4 dash 20
(RM 30.31- fish within the channel bottom.
31.97) Recommendation #4.14: Connect this corridor to other significant habitat and -
. . X . . . LA River 4 dash 21 . . .
migration routes along the tributaries and into the mountains. A https://boe.lacity.org/lariverrmp/Commu
GOAL: Restore a Functional Riparian Ecosystem ; ; £ Revitalization nityOutreach/pdf/LARRMP_Final 05 0
: p Y Recommendation #4.15: Improve water quality and provide fish passages, Masterplan (City of Y P
ladders, and riffle pools that would support desirable fish species, including LA 2007) 4 dash 21 3_07.pdf
steelhead trout if feasible.
Recommendation #4.16: Bio-engineer the River’s edge where feasible to create 4 dash 21
and restore wildlife habitat along the upper reaches of the River.
The goal of this [Southern California Steelhead] Recovery Plan to prevent the NMFS Southern https:/Awww fisheries.noaa.qov/resource
extinction of southern California steelhead in the wild and ensure the long-term California Steelhead ; : : S
. . - . . L 6-1 /document/southern-california-
persistence of viable, self-sustaining, wild populations of steelhead distributed Recovery Plan (NMFS steelhead-recovery-plan
across the Southern California Distinct Population Segment (DPS). 2012)
NMFS Southern https://www.fisheries.noaa.gov/resource
It is also the goal of this [Southern California Steelhead] Recovery Plan to re- California Steelhead e : : govire
. - . - : 6-1 /document/southern-california-
establish a sustainable southern California steelhead sport fishery. Recovery Plan (NMFS Ihead |
2012) steelhead-recovery-plan
] . . . Recovery Objective 3. Increase the abundance and develop a more even
Recovery Plan Goal: The goal of this recovery plan is to provide a program for | istribhution of Santa Ana suckers within its current range by reducing threats to
the conservation and _survwal of the Sar_lta Ana §ucker by ellr_m_natmg, controlling, | the species and its habitat. USFWS Recovery _ _
or otherwise reducing threats to the listed entity such that it is again a secure, Plan for the Santa Ana 1-9 https://ecos.fws.gov/ecp/species/3785#r

self-sustaining member of its ecosystem and the protections afforded by the Act

are no longer required, thereby allowing the species to be delisted on the basis of

recovery.

Recovery Objective 4. Expand the current range of the Santa Ana sucker (a) by
restoring Santa Ana sucker habitat for all life stages (as appropriate), and (b) by
reintroducing populations (where appropriate) within the species’ historical
range.

Sucker (USFWS 2017)

ecovery

July 2023

A-11

Stillwater Sciences
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Inl;:gl(’:gst;o(rll_gl) Ecological Management Goal (EMG) Per LOI Subsequent EMG Details DocuPrLaennTgtg)urce Page Number Link
Action 3.1. Increase habitat and ecosystem function along the river corridor. 178
Action 3.2. Increase plant species biodiversity, and focus on the use of local LA River Masterplan 178
Support healthy connected ecosystems California native plants in and around the river corridor. (LAC and LACPW https://larivermasterplan.org/
Action 3.3. Create a connective network of habitat patches and corridors to 2022)
facilitate the movement of wildlife and support a diverse resilient ecological 180
community.
Objective 1. Restore Valley Foothill Riparian Strand and Freshwater Marsh Subobjective 1a) Restore and support ecological processes (i.e., biogeochemical
Habitat: Restore valley foothill riparian wildlife habitat types, aquatic freshwater | processes, nutrient cycling).
marsh communities, and native fish habitat within the ARBOR reach throughout . ; : . LA River Ecosystem https://www.spl.usace.army.mil/Mission
the period of analysis3, including restoration of supporting ecological processes | SuPobjective 1b) Increase biological diversity Restoration Project Vol 1, 4-2 s/Civil-Works/Projects-Studies/L 0s-
and biological diversity, and a more natural hydrologic and hydraulic regime that | Subobjective 1c) Restore a more natural hydrologic and hydraulic regime with IFR (USACE 2015) Angeles-River-Ecosystem-Restoration/
reconnects the River to historic floodplains and tributaries, reduces velocities, reconnections to floodplains and tributaries, areas of reduced velocities,
increases infiltration, and improves natural sediment processes. increased infiltration, and improved natural sediment processes.
Subobjective 2a) Increase habitat connectivity to floodplains to reduce
Objective 2. Increase Habitat Connectivity: Increase habitat connectivity between fragmentation of the river ecosystem.
the River and the historic floodplain, and increase nodal habitat connectivity for | Subobjective 2b) Increase nodal habitat connectivity locally within the river LA River Ecosystem https://www.spl.usace.army.mil/Mission
wildlife between restored habitat patches and nearby significant ecological zones | ecosystem and regionally to nearby significant ecological zones such as the Restoration Project Vol 1, 4-3 s/Civil-Works/Projects-Studies/Los-
such as the Santa Monica Mountains, Verdugo Hills, Elysian Hills, and San Santa Monica Mountains, Verdugo Hills, Elysian Hills, and San Gabriel IFR (USACE 2015) Angeles-River-Ecosystem-Restoration/
Gabriel Mountains within the ARBOR reach throughout the period of analysis. | Mountains within the ARBOR reach throughout the period of analysis to
address patterns of habitat fragmentation, restore habitat corridors and remove
barriers to wildlife movement.
Recommendation #4.13: Create a continuous functional riparian corridor that
LOI 31.97 provides habitat for birds, mammals, amphibians, reptiles, invertebrates, and 4 dash 20
(RM 31.97-33.5) fish within the channel bottom.
Recommendation #4.14: Connect this corridor to other significant habitat and . 4 dash 21
migration routes along the tributaries and into the mountains. LA River https://boe.lacity.org/lariverrmp/Commu
GOAL: Restore a Functional Riparian Ecosystem Recommendation #4.15: Improve water quality and provide fish passages, Rev'tlal'zat'.on ; nityOutreach/pdf/LARRMP_Final 05_0
ladders, and riffle pools that would support desirable fish species, including Masterplan (City o 4 dash 21 3_07.pdf
steelhead trout if feasible. LA 2007)
Recommendation #4.16: Bio-engineer the River’s edge where feasible to create 4 dash 21
and restore wildlife habitat along the upper reaches of the River.
The goal of this [Southern California Steelhead] Recovery Plan to prevent the NMFS Southern https://www.fisheries.noaa.qov/resource
extinction of southern California steelhead in the wild and ensure the long-term California Steelhead ; : : NI
. . - . . L 6-1 /document/southern-california-
persistence of viable, self-sustaining, wild populations of steelhead distributed Recovery Plan (NMFS seelhead-recovery-plan
across the Southern California Distinct Population Segment (DPS). 2012)
NMFS Southern https://www.fisheries.noaa.gov/resource
It is also the goal of this [Southern California Steelhead] Recovery Plan to re- California Steelhead 6-1 / documént/southérn-céli fornia-
establish a sustainable southern California steelhead sport fishery. Recovery Plan (NMFS
2012) steelhead-recovery-plan
Recovery Plan Goal: The goal of this recovery plan is to provide a program for R_ecqvery Objective 3. Increase the gbqndance and develop a more even
- Co L . distribution of Santa Ana suckers within its current range by reducing threats to
the conservation and survival of the Santa Ana sucker by eliminating, controlling, the speci di :
- ; - - . > pecies and its habitat. USFWS Recovery . .
or otherwise reducing threats to the listed entity such that it is again a secure, Plan for the Santa Ana 1-9 https://ecos.fws.qgov/ecp/species/3785#r

self-sustaining member of its ecosystem and the protections afforded by the Act
are no longer required, thereby allowing the species to be delisted on the basis of
recovery.

Recovery Objective 4. Expand the current range of the Santa Ana sucker (a) by
restoring Santa Ana sucker habitat for all life stages (as appropriate), and (b) by
reintroducing populations (where appropriate) within the species’ historical
range.

Sucker (USFWS 2017)

ecovery

July 2023

A-12
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Location of
Interest (LOI)

Ecological Management Goal (EMG) Per LOI

Subsequent EMG Details

Planning
Document Source

Page Number

Link

Action 3.1. Increase habitat and ecosystem function along the river

A-13

. 178
corridor.
Action 3.2. Increase plant species biodiversity, and focus on the use of LA River 178
Support healthy connected ecosystems local California native plants in and around the river corridor. Masterplan (LAC https://larivermasterplan.org/
and LACPW 2022)
Action 3.3. Create a connective network of habitat patches and corridors
to facilitate the movement of wildlife and support a diverse resilient 180
ecological community.
Recommendation #4.13: Create a continuous functional riparian
corridor that provides habitat for birds, mammals, amphibians, reptiles, 4 dash 20
invertebrates, and fish within the channel bottom.
Recommendation #4.14: Connect this corridor to other significant )
habitat and migration routes along the tributaries and into the '—A R_|ve_r 4 dash 21 https://boe.lacity.ora/lariverrmp/Co
GOAL: Restore a Functional Riparian Ecosystem mountains. Malzti \;Ipt?al:\Z?(t:quc; of mmunityOutreach/pdf/LARRMP_Fi
Recommendation #4.15: Improve water quality and provide fish LA 2007) nal_05_03_07.pdf
passages, ladders, and riffle pools that would support desirable fish 4 dash 21
LOI 335 species, including steelhead trout if feasible.
(RM 33.5- - - . . .
36.05) Recommendation #4.16: B_»IO—eng_lneer the River’s edge where feasible
to create and restore wildlife habitat along the upper reaches of the 4 dash 21
River.
The goal of this [Southern California Steelhead] Recovery Plan to NMES Southern
prevent the extinction of southern California steelhead in the wild and . . https://www.fisheries.noaa.gov/reso
. . i . California Steelhead P
ensure the long-term persistence of viable, self-sustaining, wild 6-1 urce/document/southern-california-
. . o Recovery Plan
populations of steelhead distributed across the Southern California (NMES 2012) steelhead-recovery-plan
Distinct Population Segment (DPS).
NMFS Southern https://www.fisheries.noaa.gov/reso
It is also the goal of this [Southern California Steelhead] Recovery Plan California Steelhead p : : REPI
: . . . . 6-1 urce/document/southern-california-
to re-establish a sustainable southern California steelhead sport fishery. Recovery Plan steelhead-recovery-plan
(NMFS 2012)
Recovery Objective 3. Increase the abundance and develop a more even
Recovery Plan Goal: The goal of this recovery plan is to provide a distribution of Santa Ana suckers within its current range by reducing
program for the conservation and survival of the Santa Ana sucker by threats to the species and its habitat. USFWS Recovery
eliminating, controlling, or otherwise reducing threats to the listed entity — Plan for the Santa 11-9 https://ecos.fws.gov/ecp/species/378
such that it is again a secure, self-sustaining member of its ecosystem and | Recovery Objective 4. Expand the current range of the Santa Ana Ana Sucker S#recovery
the protections afforded by the Act are no longer required, thereby sucker (a) by restoring Santa Ana sucker habitat for all life stages (as (USFWS 2017)
allowing the species to be delisted on the basis of recovery. appropriate), and (b) by reintroducing populations (where appropriate)
within the species’ historical range.
July 2023 Stillwater Sciences
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Location of
Interest (LOI)

Ecological Management Goal (EMG) Per LOI

Subsequent EMG Details

Planning
Document Source

Page Number

Link

Action 3.1. Increase habitat and ecosystem function along the river

A-14

. 178
corridor.
Action 3.2. Increase plant species biodiversity, and focus on the use of LA River 178
Support healthy connected ecosystems local California native plants in and around the river corridor. Masterplan (LAC https://larivermasterplan.org/
and LACPW 2022)
Action 3.3. Create a connective network of habitat patches and corridors
to facilitate the movement of wildlife and support a diverse resilient 180
ecological community.
Recommendation #4.13: Create a continuous functional riparian
corridor that provides habitat for birds, mammals, amphibians, reptiles, 4 dash 20
invertebrates, and fish within the channel bottom.
Recommendation #4.14: Connect this corridor to other significant )
habitat and migration routes along the tributaries and into the '—A R_|ve_r 4 dash 21 https://boe.lacity.ora/lariverrmp/Co
GOAL: Restore a Functional Riparian Ecosystem mountains. Malzti \;Ipt?al:\Z?(t:quc; of mmunityOutreach/pdf/LARRMP_Fi
Recommendation #4.15: Improve water quality and provide fish LA 2007) nal_05_03_07.pdf
passages, ladders, and riffle pools that would support desirable fish 4 dash 21
LOI 36.05 species, including steelhead trout if feasible.
(RM 36.05- - - . . .
37.5) Recommendation #4.16: B_»IO—eng_lneer the River’s edge where feasible
to create and restore wildlife habitat along the upper reaches of the 4 dash 21
River.
The goal of this [Southern California Steelhead] Recovery Plan to NMES Southern
prevent the extinction of southern California steelhead in the wild and . . https://www.fisheries.noaa.gov/reso
. . i . California Steelhead P
ensure the long-term persistence of viable, self-sustaining, wild 6-1 urce/document/southern-california-
. . o Recovery Plan
populations of steelhead distributed across the Southern California (NMES 2012) steelhead-recovery-plan
Distinct Population Segment (DPS).
NMFS Southern https://www.fisheries.noaa.gov/reso
It is also the goal of this [Southern California Steelhead] Recovery Plan California Steelhead p : : REPI
: . . . . 6-1 urce/document/southern-california-
to re-establish a sustainable southern California steelhead sport fishery. Recovery Plan steelhead-recovery-plan
(NMFS 2012)
Recovery Objective 3. Increase the abundance and develop a more even
Recovery Plan Goal: The goal of this recovery plan is to provide a distribution of Santa Ana suckers within its current range by reducing
program for the conservation and survival of the Santa Ana sucker by threats to the species and its habitat. USFWS Recovery
eliminating, controlling, or otherwise reducing threats to the listed entity — Plan for the Santa 11-9 https://ecos.fws.gov/ecp/species/378
such that it is again a secure, self-sustaining member of its ecosystem and | Recovery Objective 4. Expand the current range of the Santa Ana Ana Sucker S#recovery
the protections afforded by the Act are no longer required, thereby sucker (a) by restoring Santa Ana sucker habitat for all life stages (as (USFWS 2017)
allowing the species to be delisted on the basis of recovery. appropriate), and (b) by reintroducing populations (where appropriate)
within the species’ historical range.
July 2023 Stillwater Sciences
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Location of
Interest (LOI)

Ecological Management Goal (EMG) Per LOI

Subsequent EMG Details

Planning
Document Source

Page Number

Link

Action 3.1. Increase habitat and ecosystem function along the river

A-15

. 178
corridor.
Action 3.2. Increase plant species biodiversity, and focus on the use of LA River 178
Support healthy connected ecosystems local California native plants in and around the river corridor. Masterplan (LAC https://larivermasterplan.org/
and LACPW 2022)
Action 3.3. Create a connective network of habitat patches and corridors
to facilitate the movement of wildlife and support a diverse resilient 180
ecological community.
Recommendation #4.13: Create a continuous functional riparian
corridor that provides habitat for birds, mammals, amphibians, reptiles, 4 dash 20
invertebrates, and fish within the channel bottom.
Recommendation #4.14: Connect this corridor to other significant .
habitat and migration routes along the tributaries and into the LA River 4 dash 21 https://boe.lacity.ora/lariverrmp/Co
GOAL: Restore a Functional Riparian Ecosystem mountains. Malzti \;Ipt?al:\Z?(t:quc; of mmunityOutreach/pdf/LARRMP_Fi
Recommendation #4.15: Improve water quality and provide fish LA 2007) nal_05_03_07.pdf
passages, ladders, and riffle pools that would support desirable fish 4 dash 21
LOI 375 species, including steelhead trout if feasible.
(RM 37.5-44.7) Recommendation #4.16: Bio-engineer the River’s edge where feasible
to create and restore wildlife habitat along the upper reaches of the 4 dash 21
River.
The goal of this [Southern California Steelhead] Recovery Plan to NMES Southern
prevent the extinction of southern California steelhead in the wild and . . https://www.fisheries.noaa.gov/reso
. . i . California Steelhead P
ensure the long-term persistence of viable, self-sustaining, wild 6-1 urce/document/southern-california-
. . o Recovery Plan
populations of steelhead distributed across the Southern California (NMES 2012) steelhead-recovery-plan
Distinct Population Segment (DPS).
NMFS Southern https://www.fisheries.noaa.gov/reso
It is also the goal of this [Southern California Steelhead] Recovery Plan California Steelhead p=. : : HOVITE
: . . . . 6-1 urce/document/southern-california-
to re-establish a sustainable southern California steelhead sport fishery. Recovery Plan steelhead-recoverv-nlan
(NMFS 2012) P
Recovery Objective 3. Increase the abundance and develop a more even
Recovery Plan Goal: The goal of this recovery plan is to provide a distribution of Santa Ana suckers within its current range by reducing
program for the conservation and survival of the Santa Ana sucker by threats to the species and its habitat. USFWS Recovery
eliminating, controlling, or otherwise reducing threats to the listed entity — Plan for the Santa 1-9 https://ecos.fws.gov/ecp/species/378
such that it is again a secure, self-sustaining member of its ecosystem and | Recovery Objective 4. Expand the current range of the Santa Ana Ana Sucker S#recovery
the protections afforded by the Act are no longer required, thereby sucker (a) by restoring Santa Ana sucker habitat for all life stages (as (USFWS 2017)
allowing the species to be delisted on the basis of recovery. appropriate), and (b) by reintroducing populations (where appropriate)
within the species’ historical range.
July 2023 Stillwater Sciences
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Table B-1. Ecosystem functions needed to support LA River ecological management goals (EMGs) per location of interest (LOI).

Location of
Interest

Functional Flow
Component

Ecosystem Function(s)

EMG 1"

EMG 2"

EMG 3"

EMG 4"

EMG 5"

EMG 6"

EMG 7*

EMG 8"

LOIO

Fall-pulse flow

Flush fine sediment and organic material from substrate!?,
Increase longitudinal connectivity'267
Increase riparian soil moisture'?2,

Flush organic material downstream and increase nutrient cycling?,
Modify salinity conditions in the estuary/tidally influenced rivert?,
Reactivate exchanges/connectivity with hyporheic zone'?,
Decrease water temperature and increase dissolved oxygent267,
Support fish migration to spawning areas®?%7

N/A

N/A

N/A

N/A

Wet-season baseflow

Increase longitudinal connectivity267,
Increase shallow groundwater (riparian)2,
Support hyporheic exchange'?,
Support migration, spawning, and residency of aquatic organisms.267,
Support channel margin riparian habitat-

N/A

N/A

N/A

N/A

Wet-season peak flows

Scour and deposit sediments and large wood in channel and floodplains and overbank areas*?,
Encompasses maintenance and rejuvenation of physical habitat*?,
Increase lateral connectivity, recharge groundwater (floodplains)2,
Increase nutrient cycling on floodplains®?,
Increase exchange of nutrients and organic matter between floodplains and channel?,
Support fish spawning and rearing in floodplains and overbank areas-267,
Support plant biodiversity via disturbance, riparian succession, and extended inundation in floodplains
and overbank areas®?,
Limit vegetation encroachment and non-native aquatic species via disturbance'?

N/A

N/A

N/A

N/A

Spring recession flow

Sorting of sediments via increased sediment transport and size selective deposition®,
Recharge groundwater (floodplains)2,
Increase lateral and longitudinal connectivity257,
Decrease water temperatures and increase turbidity267,
Increase export of nutrients and primary producers from floodplain to channel*267,

Provide hydrologic cues for fish outmigration and amphibian spawning; support juvenile fish rearing®267,
Increase hydraulic habitat diversity and habitat availability resulting in increased algal productivity,
macroinvertebrate diversity, arthropod diversity, fish diversity, and general biodiversity267,
Provide hydrologic conditions for riparian species recruitment®-,

Limit riparian vegetation encroachment into channel®

N/A

N/A

N/A

N/A

Dry season baseflow

Maintain riparian soil mositure?,
Limit longitudinal connectivity in ephemeral streams; limit lateral connectivity to disconnect floodplains®,
Maintain longitudinal connectivity in perennial streams267,
Maintain water temperature and dissolved oxygen26.7,
Maintain habitat availability for native aquatic species (broadly)2567,
Condense aquatic habitat to limit non-native species and support for native predators®’,
Support primary and secondary producers'?

N/A

N/A

N/A

N/A
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Los Angeles River CEFF Section A Analysis

Location of
Interest

Functional Flow
Component

Ecosystem Function(s)

EMG 1"

EMG 2°

EMG 3"

EMG 4"

EMG 5"

EMG 6"

EMG 7*

EMG 8"

LOI 1.85

Fall-pulse flow

Flush fine sediment and organic material from substrate??,
Increase longitudinal connectivity267
Increase riparian soil moisture'-2,

Flush organic material downstream and increase nutrient cycling®?,
Modify salinity conditions in the estuary/tidally influenced river'?,
Reactivate exchanges/connectivity with hyporheic zone'?,
Decrease water temperature and increase dissolved oxygent267,
Support fish migration to spawning areas®?%7

N/A

N/A

N/A

N/A

Wet-season baseflow

Increase longitudinal connectivityl267,
Increase shallow groundwater (riparian)2,
Support hyporheic exchange®?,
Support migration, spawning, and residency of aquatic organisms267,
Support channel margin riparian habitat2

N/A

N/A

N/A

N/A

Wet-season peak flows

Scour and deposit sediments and large wood in channel and floodplains and overbank areas*?,
Encompasses maintenance and rejuvenation of physical habitat*?,
Increase lateral connectivity, recharge groundwater (floodplains)™2,
Increase nutrient cycling on floodplains®?,
Increase exchange of nutrients and organic matter between floodplains and channel?,
Support fish spawning and rearing in floodplains and overbank areas>67,
Support plant biodiversity via disturbance, riparian succession, and extended inundation in floodplains
and overbank areas'?,
Limit vegetation encroachment and non-native aquatic species via disturbance'?

N/A

N/A

N/A

N/A

Spring recession flow

Sorting of sediments via increased sediment transport and size selective deposition®,
Recharge groundwater (floodplains)2,
Increase lateral and longitudinal connectivity257,
Decrease water temperatures and increase turbidity267,
Increase export of nutrients and primary producers from floodplain to channel*267,

Provide hydrologic cues for fish outmigration and amphibian spawning; support juvenile fish rearing®267,
Increase hydraulic habitat diversity and habitat availability resulting in increased algal productivity,
macroinvertebrate diversity, arthropod diversity, fish diversity, and general biodiversity267,
Provide hydrologic conditions for riparian species recruitment®-,

Limit riparian vegetation encroachment into channel®

N/A

N/A

N/A

N/A

Dry season baseflow

Maintain riparian soil mositure®?,
Limit longitudinal connectivity in ephemeral streams; limit lateral connectivity to disconnect floodplains®,
Maintain longitudinal connectivity in perennial streams®2%7,
Maintain water temperature and dissolved oxygen26.7,
Maintain habitat availability for native aquatic species (broadly)*267,
Condense aquatic habitat to limit non-native species and support for native predators®’,
Support primary and secondary producers'?

N/A

N/A

N/A

N/A

LOI 5.23

Fall-pulse flow

see LOI 1.85

N/A

N/A

N/A

N/A

Wet-season baseflow

see LOI 1.85

N/A

N/A

N/A

N/A

Wet-season peak flows

see LOI 1.85

N/A

N/A

N/A

N/A

Spring recession flow

see LOI 1.85

N/A

N/A

N/A

N/A

Dry season baseflow

see LOI 1.85

N/A

N/A

N/A

N/A
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Los Angeles River CEFF Section A Analysis

Location of Functional Flow Ecosystem Function(s) EMG 1" EMG 2° EMG 3* EMG 4* EMG 5" EMG 6" EMG 7* EMG 8"
Interest Component

Fall-pulse flow see LOI 1.85 ° ) N/A N/A N/A ° ° N/A

Wet-season baseflow see LOI 1.85 ° ) N/A N/A N/A ° ° N/A

LOI5.42 Wet-season peak flows see LOI 1.85 ° ° N/A N/A N/A ° ° N/A
Spring recession flow see LOI 1.85 ° ° N/A N/A N/A ° ° N/A

Dry season baseflow see LOI 1.85 ° ° N/A N/A N/A ° ° N/A

Fall-pulse flow see LOI 1.85 ° ° N/A N/A N/A ° ° N/A

Wet-season baseflow see LOI 1.85 ° ° N/A N/A N/A ° ° N/A

LOI 11.97 Wet-season peak flows see LOI 1.85 ° ° N/A N/A N/A ° ° N/A
Spring recession flow see LOI 1.85 ° ) N/A N/A N/A ° ° N/A

Dry season baseflow see LOI 1.85 ° ) N/A N/A N/A ° ° N/A
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Los Angeles River CEFF Section A Analysis

Location of
Interest

Functional Flow
Component

Ecosystem Function(s)

EMG 1"

EMG 2°

EMG 3"

EMG 4"

EMG 5"

EMG 6"

EMG 7*

EMG 8"

LOI 17.23

Fall-pulse flow

Flush fine sediment and organic material from substrate®?345,
Increase longitudinal connectivity.234567
Increase riparian soil moisture!225,

Flush organic material downstream and increase nutrient cycling?234,
Modify salinity conditions in the estuary/tidally influenced river,
Reactivate exchanges/connectivity with hyporheic zone!235,
Decrease water temperature and increase dissolved oxygen234567,
Support fish migration to spawning areas®-24567

N/A

Wet-season baseflow

Increase longitudinal connectivity234567,
Increase shallow groundwater (riparian)t235,
Support hyporheic exchange23°,
Support migration, spawning, and residency of aguatic organisms234567,
Support channel margin riparian habitat.23>

N/A

Wet-season peak flows

Scour and deposit sediments and large wood in channel and floodplains and overbank areas®22,
Encompasses maintenance and rejuvenation of physical habitat®23%,
Increase lateral connectivity, recharge groundwater (floodplains)?234,
Increase nutrient cycling on floodplains®?3,
Increase exchange of nutrients and organic matter between floodplains and channel23,
Support fish spawning and rearing in floodplains and overbank areas®23456.7,
Support plant biodiversity via disturbance, riparian succession, and extended inundation in floodplains
and overbank areas!234°%,
Limit vegetation encroachment and non-native aquatic species via disturbance'?

N/A

Spring recession flow

Sorting of sediments via increased sediment transport and size selective deposition?,
Recharge groundwater (floodplains):23,
Increase lateral and longitudinal connectivity?234567,
Decrease water temperatures and increase turbidity23567,

Increase export of nutrients and primary producers from floodplain to channel*23467,
Provide hydrologic cues for fish outmigration and amphibian spawning; support juvenile fish
rearinglv2~3v5v6'7,

Increase hydraulic habitat diversity and habitat availability resulting in increased algal productivity,
macroinvertebrate diversity, arthropod diversity, fish diversity, and general biodiversity23567,
Provide hydrologic conditions for riparian species recruitment!235,

Limit riparian vegetation encroachment into channel®

N/A

Dry season baseflow

Maintain riparian soil mositure!235,
Limit longitudinal connectivity in ephemeral streams; limit lateral connectivity to disconnect floodplains®,
Maintain longitudinal connectivity in perennial streams24567,
Maintain water temperature and dissolved oxygen23567,
Maintain habitat availability for native aquatic species (broadly)'23567,
Condense aquatic habitat to limit non-native species and support for native predators®’,
Support primary and secondary producers??35

N/A
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Los Angeles River CEFF Section A Analysis

Location of
Interest

Functional Flow
Component

Ecosystem Function(s)

EMG 1"

EMG 2°

EMG 3"

EMG 4"

EMG 5"

EMG 6"

EMG 7*

EMG 8"

LOI 24.02

Fall-pulse flow

Flush fine sediment and organic material from substrate®-3458,
Increase longitudinal connectivity3456.78,
Increase riparian soil moisture®-5,

Flush organic material downstream and increase nutrient cycling®348,
Modify salinity conditions in the estuary/tidally influenced river,
Reactivate exchanges/connectivity with hyporheic zone®3®,
Decrease water temperature and increase dissolved oxygent345678,
Support fish migration to spawning areas’+56738

N/A

Wet-season baseflow

Increase longitudinal connectivity®345678
Increase shallow groundwater (riparian)®25,
Support hyporheic exchange3®,
Support migration, spawning, and residency of aquatic organisms-3456.78,
Support channel margin riparian habitat'35

N/A

Wet-season peak flows

Scour and deposit sediments and large wood in channel and floodplains and overbank areas*?,
Encompasses maintenance and rejuvenation of physical habitat®3®,
Increase lateral connectivity, recharge groundwater (floodplains)®-34,
Increase nutrient cycling on floodplains®?,
Increase exchange of nutrients and organic matter between floodplains and channel3,
Support fish spawning and rearing in floodplains and overbank areas®:34567,
Support plant biodiversity via disturbance, riparian succession, and extended inundation in floodplains
and overbank areas®3*5,
Limit vegetation encroachment and non-native aquatic species via disturbance!

N/A

Spring recession flow

Sorting of sediments via increased sediment transport and size selective deposition?®,
Recharge groundwater (floodplains)™3,
Increase lateral and longitudinal connectivity?3456.78,
Decrease water temperatures and increase turbidity.35678,

Increase export of nutrients and primary producers from floodplain to channel*346728,
Provide hydrologic cues for fish outmigration and amphibian spawning; support juvenile fish
rearingl356.78,

Increase hydraulic habitat diversity and habitat availability resulting in increased algal productivity,
macroinvertebrate diversity, arthropod diversity, fish diversity, and general biodiversity35678,
Provide hydrologic conditions for riparian species recruitment®25,

Limit riparian vegetation encroachment into channel®

N/A

Dry season baseflow

Maintain riparian soil mositure®=5,
Limit longitudinal connectivity in ephemeral streams; limit lateral connectivity to disconnect floodplains®,
Maintain longitudinal connectivity in perennial streams®#56.78,
Maintain water temperature and dissolved oxygen=56.78,
Maintain habitat availability for native aquatic species (broadly)*25678,
Condense aquatic habitat to limit non-native species and support for native predators®”#,
Support primary and secondary producers®35

N/A

LOI 30.31

Fall-pulse flow

see LOI 24.02

N/A

Wet-season baseflow

see LOI 24.02

N/A

Wet-season peak flows

see LOI 24.02

N/A

Spring recession flow

see LOI 24.02

N/A

Dry season baseflow

see LOI 24.02

N/A
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Los Angeles River CEFF Section A Analysis

Location of
Interest

Functional Flow
Component

Ecosystem Function(s)

EMG 1"

EMG 2°

EMG 3"

EMG 4"

EMG 5"

EMG 6"

EMG 7*

EMG 8"

LOI 31.97

Fall-pulse flow

see LOI 24.02

N/A

Wet-season baseflow

see LOI 24.02

N/A

Wet-season peak flows

see LOI 24.02

N/A

Spring recession flow

see LOI 24.02

N/A

Dry season baseflow

see LOI 24.02

N/A

LOI 335

Fall-pulse flow

Flush fine sediment and organic material from substrate®?8,
Increase longitudinal connectivity>678,
Increase riparian soil moisture,

Flush organic material downstream and increase nutrient cycling®s,
Modify salinity conditions in the estuary/tidally influenced river,
Reactivate exchanges/connectivity with hyporheic zone®?®,
Decrease water temperature and increase dissolved oxygen!>678,
Support fish migration to spawning areas!®%78

N/A

N/A

N/A

Wet-season baseflow

Increase longitudinal connectivity56.78,
Increase shallow groundwater (riparian)S,
Support hyporheic exchange®®,
Support migration, spawning, and residency of aquatic organisms->678,
Support channel margin riparian habitat'*®

N/A

N/A

N/A

Wet-season peak flows

Scour and deposit sediments and large wood in channel and floodplains and overbank areas?,
Encompasses maintenance and rejuvenation of physical habitat®5,
Increase lateral connectivity, recharge groundwater (floodplains)?,
Increase nutrient cycling on floodplains?,
Increase exchange of nutrients and organic matter between floodplains and channel?,
Support fish spawning and rearing in floodplains and overbank areas->%7,
Support plant biodiversity via disturbance, riparian succession, and extended inundation in floodplains
and overbank areas®®,
Limit vegetation encroachment and non-native aquatic species via disturbance*

N/A

N/A

N/A

Spring recession flow

Sorting of sediments via increased sediment transport and size selective deposition®,
Recharge groundwater (floodplains)?,
Increase lateral and longitudinal connectivity?>6.78,
Decrease water temperatures and increase turbidity5678,

Increase export of nutrients and primary producers from floodplain to channel*678,
Provide hydrologic cues for fish outmigration and amphibian spawning; support juvenile fish
rearing>>678,

Increase hydraulic habitat diversity and habitat availability resulting in increased algal productivity,
macroinvertebrate diversity, arthropod diversity, fish diversity, and general biodiversity5678,
Provide hydrologic conditions for riparian species recruitment™®,

Limit riparian vegetation encroachment into channel®

N/A

N/A

N/A

Dry season baseflow

Maintain riparian soil mositures,
Limit longitudinal connectivity in ephemeral streams; limit lateral connectivity to disconnect floodplains®,
Maintain longitudinal connectivity in perennial streams®5678,
Maintain water temperature and dissolved oxygen®56.7:8,
Maintain habitat availability for native aquatic species (broadly)*678,
Condense aquatic habitat to limit non-native species and support for native predators®”#8,
Support primary and secondary producers®®

N/A

N/A

N/A
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Los Angeles River CEFF Section A Analysis

Location of Functional Flow Ecosystem Function(s) EMG 1" EMG 2" EMG3 | EMG4 EMG 5" EMG 6" EMG 7" EMG 8"
Interest Component

Fall-pulse flow see LOI 33.5 ° N/A N/A N/A ° ° ° °

Wet-season baseflow see LOI 33.5 ° N/A N/A N/A ° ° ° °

LOI 36.05° Wet-season peak flows see LOI 33.5 ) N/A N/A N/A ° ° ° °
Spring recession flow see LOI 33.5 ° N/A N/A N/A ° ° ° °

Dry season baseflow see LOI 33.5 ) N/A N/A N/A ° ° ° °

Fall-pulse flow see LOI 33.5 ° N/A N/A N/A ° ° ° °

Wet-season baseflow see LOI 33.5 ) N/A N/A N/A ° ° ° °

LOI 37.51 Wet-season peak flows see LOI 33.5 ° N/A N/A N/A ° ° ° °
Spring recession flow see LOI 33.5 ° N/A N/A N/A ° ° ° °

Dry season baseflow see LOI 33.5 ° N/A N/A N/A ° ° ° °

achieving EMG 1 and 2 for the LOI, but an ecosystem function with footnote 0 indicates the ecosystem function is not essential to any EMG applicable to the LOI. Please note, the EMG numbering for ease of reference and it does not imply priority of the EMGs.

o

® N o g B~ W N e

Ecosystem function not identified as essential to achieving any LA River ecological management goals.

EMG 1: Support healthy connected ecosystems (LAC and LACPW 2022)

EMG 2: Conserve, enhance, and restore habitat, biodiversity, and floodplain functions (LLARRP Working Group 2018)
EMG 3: Restore Valley Foothill riparian strand and freshwater marsh habitat (USACE 2015)

EMG 4: Increase habitat connectivity (USACE 2015)

EMG 5: Restore a functional riparian ecosystem (City of LA 2007)

EMG 6: Prevent the extinction of southern California steelhead in the wild and ensure the long-term persistence of viable, self-sustaining, wild populations of steelhead distributed across the Southern California Distinct Population Segment (DPS) (NMFS 2012)
EMG 7: Re-establish a sustainable southern California steelhead sport fishery (NMFS 2012).

EMG 8: Provide a program for the conservation and survival of the Santa Ana sucker by eliminating, controlling, or otherwise reducing threats to the listed entity such that it is again a secure, self-sustaining member of its ecosystem and the protections afforded by the Act are no longer required, thereby
allowing the species to be delisted on the basis of recovery (USFWS 2017).

Ecological management goals (EMGs) are numbered so numerical footnotes can be added to individual ecosystem functions to indicate whether the ecosystem function is essential to an EMG. For example, an ecosystem function with footnotes 1 and 2 indicates the ecosystem function is essential to
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Appendix C

Natural Range of LA River Functional Flow Components
from the Pacific Ocean to Sepulveda Basin
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Table C-1. California Natural Flow Database (CNFD) functional flow metrics per LA River CEFF Location of Interest (LOI).
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2 Observed data and calculated medians are available for at least 15 years.
CNFD flow metrics are “uncertain” due to uncertainties from historical documentation, historical data and/or a reference gauge period of record used to estimate the metrics did not the meet minimal disturbance to natural hydrology and land cover criteria for a reference gauge.
Potential non-flow limiting factors are present that would impact the likelihood natural functional flows metrics would support the necessary ecosystem functions to achieve the established LA River ecological management goals.
- CNFD flow metrics are “uncertain” and potential non-flow limiting factors are present.
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Appendix D

Potential Non-flow Limiting Factors in the LA River and
Impacted Ecosystem Functions
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. . . . Impacted due to channelization: .
3 Flush fine sediment and organic material from substrate Altered by changes to the flow-depth-velocity-scour relationships Magnitude
[
[} ] H H .
3 Increase longitudinal connectivity Impactgd due to_ch_annellzatlo_n, |r_13tream anth_ro_pogenlc structures: Magnitude, duration
= . . Duration and timing of longitudinal connectivity may be altered
a Channelization, levees, and network of stormdrain I 1d I -
Increase riparian soil moisture inputs to river from flood control facilities mpacted due to levees: Magnitude, duration
Decreased lateral connection to riparian soil
Flush organic material downs_tream and increase nutrient Altered channel morphology (topography/bathymetry Impacted due to channelize_ition: ) ) Magnitude, duration
= cycling of streambed) Altered by changes to the flow-depth-velocity-scour relationships
% 2 Reactivate exchanges/connectivity with hyporheic zone i i i i Impacted due to channelization and levees: Magnitude, duration
] = g y yp Potential passage barrier from instream anthropogenic Decreased lateral exchange/connection to hyporheic zone 9 '
2 o structures
=3 3 Decrease water temperature and increase dissolved oxvaen o N o o Impacted due to altered channel morphology: variations in surface area would alter water temperature dynamics; changes in flow- Magnitude. duration
= S P Y8 Altered riparian conditions (availability of riparian depth-velocity relationships would alter dissolved oxygen reaeration dynamics 9 :
area) due to flood control facilities/activities
Modify salinity conditions in the estuary/tidally influenced Impacted due to altered channel morphology and surrounding landuse: Maanitude. duration
river Urbanization and changes to surrounding landuse (e.g., Change in the extent the salinity gradient may shift up or downstream 9 '
— oil extraction)
g | ted due to inst th ic struct
) . N . mpacted due to instream anthropogenic structures: : -
E Support fish migration to spawning areas Fish migration to spawning areas potentially limited Magnitude, timing, rate of change
m
_ Increase longitudinal connectivity Impacted due to channelization, instream anthropogenic structures, altered channel morphology, and altered riparian conditions: Maanitude. duration
8 9 Altered by changes to flow-depth-velocity relationships, potential barriers, and decreased riparian habitat along margins 9 '
w
>
o Increase shallow groundwater (riparian) Channelization and levees from flood control facilities Impacted due to channelization, Ieve:\es, altered channel morphology, and altered riparian conditions: Magnitude, duration
= Decreased lateral increase in shallow groundwater; decreased overall shallow groundwater storage within decreased riparian area
o
= Altered channel morphology (topography/bathymet -
o @ 52 Opf stregx\l()e(?) graphy ymetry Impacted due to channelization, levees, and altered channel morphology:
o 8 g s Support hyporheic exchange Decreased lateral exchange/connection to hyporheic zone; decreased hydraulic variations from channel morphology would decrease Magnitude, duration
p :
- 2 < Potential passage barrier from instream anthropogenic hyporheic exchange
3 structures - . . -
g Impacted due to channelization, levees, altered channel morphology, instream anthropogenic structures, and altered riparian
= = Support migration, spawning, and residency of aquatic Altered riparian conditions (availability of riparian ) o ) o ) _condltlons: ) ) ) ) Magnitude
2 organisms e i Fish migration potentially limited by instream anthropogenic structures and changes to flow-depth-velocity relationships; spawning
S area) due to flood control facilities/activities . o - A
o and rearing within reach decreased by altered channel morphology and riparian conditions
o
2
S . Impacted due to channelization, levees, altered channel morphology, and altered riparian conditions: .
Support channel margin riparian habitat Availability of channel margin riparian habitat decreased by flood control facilities Magnitude
Scour and deposit sediments and large wood in channel and Impacted due to channelization and levees: Magnitude. duration. frequenc
floodplains and overbank areas Altered by changes to the flow-depth-velocity-scour relationships; decreased connection between floodplains and overbank areas 9 ' 1Teq Y
= Encompasses maintenance and rejuvenation of physical Impacted due to channelization and levees: None listed in CEFF guidance document
é habitat Altered by changes to the flow-depth-velocity-scour/deposition relationships (CEFWG 2021) Table 1.2
=
o - Impacted due to levees: . .
g Increase lateral connectivity Decreased lateral connectivity Magnitude, duration
= - Channelization, levees, and network of stormdrain Impacted due to levees: . .
X ) )
5.;3_ Recharge groundwater (floodplains) inputs to river from flood control facilities Decreased/negligible due to decreased connection between channel and floodplain Magnitude, duration
c
S . . . R . - R Impacted due to levees: . .
§ - Increase nutrient cycling on floodplains Altered riparian conditions (aval_le_lb_lllty of riparian Decreased/negligible due to decreased connection between channel and floodplain Magnitude, duration
@ 2= area) due to flood control facilities/activities
% =5 Increase exchange of nutrients and organic matter between Impacted due to levees: Magnitude. duration
floodplains and channel Decreased/negligible due to decreased connection between channel and floodplain 9 '
_ Support fish spawning and rearing in floodplains and Impacted due to levees: Maanitude. duration. timin
8 overbank areas Decreased/negligible due to decreased connection between channel and floodplain Y ' ! g
(@2
L2 Support plant biodiversity via disturbance, riparian o .
2 - - P L Impacted due to levees and altered riparian conditions: . .
o succession, and exteg\(jlgrdb;l:(n:ragégn in floodplains and Decreased/negligible due to decreased connection between channel and floodplain and decreased riparian area Magnitude, duration, frequency
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S8l esz5| $85 . o . _ . Associated Functional Flow Component
25 3 = E g_ 22 Ecosystem Function(s) as Specified by CEFF Potential Non-Flow Limiting Factor(s) Affected Ecosystem Function Metric
= c
i -
Limit vegetation encroachment and non-native aquatic Less than significant impact: Maanitude. frequenc
species via disturbance Channelization, levees, and concreted channel would alter disturbance regime, but ecosystem function would likely still be achieved g + 1Teq Y
Recharge groundwater (floodplains) Impacted due to levees: Magnitude, duration
= geq P Decreased/negligible due to decreased connection between channel and floodplain 4 '
(&]
E‘ Impacted due to channelization, levees, instream anthropogenic structures, altered channel morphology, and altered riparian
a Increase lateral and longitudinal connectivity conditions: Magnitude, duration
Altered by changes to flow-depth-velocity relationships, potential barriers, and decreased riparian habitat along margins
> Channelization and levees from flood control facilities Impacted due to altered channel morphology:
E = Decrease water temperatures and increase turbidity Altered ch | hol t hv/bathvmet variations in surface area would alter water temperature dynamics; Duration, rate of change
pa & ered channel morphology (topography/bathymetry changes in flow-depth-velocity relationships would alter turbidity dynamics
S = of streambed)
a s Increase export of nutrients and primary producers from ) ) ) ) Impacted due to levees: Maanitude. duration. rate of change
3 = floodplain to channel Potential passage barrier from instream anthropogenic Decreased/negligible due to decreased connection between channel and floodplain 9 ! ! g
= structures
5 Provide hydrologic cues for fish outmigration and amphibian o . o o Impacted due to altered channel morphology and riparian conditions: Maanitude. timing. rate of change
» spawning; support juvenile fish rearing Altered riparian conditions (availability of riparian Potentially decreased hydrologic cues and support for juvenile fish rearing 9 ' 9 g
= area) due to flood control facilities/activities
5 Increase hydraulic habitat diversity and habitat availability
k=l resulting in increased algal productivity, macroinvertebrate Impacted due to altered channel morphology and riparian conditions: . - .
-,% diversity, arthropod diversity, fish diversity, and general Decreased hydraulic habitat diversity and habitat availability Magnitude, timing, rate of change, duration
biodiversity
Provide hydrologic cond_ltlons for riparian species ) Imp_ac_ted due to altt_ered ch_annel morphology and riparian _condltlons: _ ) Magnitude, timing, rate of change, duration
recruitment Potentially decreased as timing and duration of inundation altered and less riparian area available for recruitment
L . . Impacted due to levees: . .
5 Maintain riparian soil moisture Decreased lateral connection to riparian soil Magnitude, duration
'@
§ Maintain lonaitudinal connectivity in perennial streams Impacted due to altered channel morphology and instream anthropogenic structures: Maanitude
9 yinp Channelization and levees from flood control facilities Altered by changes in flow-depth-velocity relationships; decreased by instream anthropogenic structures 9
2
% 52 Altered channel morphology (topography/bathymetry Impacted due to altered channel morphology:
ﬁ S's Maintain water temperature and dissolved oxygen of streambed) variations in surface area would alter water temperature dynamics; Magnitude, duration
p = o . . . ) changes in flow-depth-velocity relationships would alter dissolved oxygen reaeration dynamics
% Potential passage barrier from instream anthropogenic
@ Maintain habitat availability for native aquatic species structures Impacted due to altered channel morphology and riparian conditions: . - .
> - : : . ] Magnitude, timing, duration
5 _ (broadly) - . A - Likely decreased habitat for native aquatic species
3 Altered riparian conditions (availability of riparian
gu Condense aquatic habitat to limit non-native species and area) due to flood control facilities/activities Impacted due to altered channel morphology and riparian habitat: Magnitude. duration
S support for native predators Altered channel morphology and riparian conditions would likely change the rate and extent aquatic habitat would condense 4 '
m Impacted due to altered channel morphology and riparian habitat:
Support primary and secondary producers Changes in flow-depth-velocity relationships would alter surface area, light penetration, habitat suitability; changes in riparian Magnitude
habitat availability would reduce area available to support primary and secondary producers
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o ~ — = . . . . -
s 3 3 3 E é_ °§ % 'g Ecosystem Function(s) as Specified by CEFF Potential Non-Flow Limiting Factor(s) Affected Ecosystem Function ssoclated Func I:/IO:'{aric ow &-omponen
oc<| € Q3>
ST|e §|Tut
Flush fine sediment and organic material from substrate Soft-Bottom Sec_tion Downgtream ofRM 287 Impacted due to channelization/concreted channel: Magnitude
g ~ (willow St Bridge): - Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate g
= Channelization and levees from flood control facilities
= Increase lonaitudinal connectivit Impacted due to channelization/concrete channel and instream anthropogenic structures: Maanitude. duration
5 g y Altered channel morphology (topography/bathymetry Duration and timing of longitudinal connectivity may be altered 9 '
. I of streambed) Impacted due to levees/concreted channel: . .
Increase riparian soil moisture . R - ; . - . Magnitude, duration
. . . . Decreased lateral connection to riparian soil (levees); no connection to riparian soil (concreted channel)
- - - - Potential passage barrier from instream anthropogenic —
Flush organic material downstream and increase nutrient structure Impacted due to channelization/concreted channel: Maanitude. duration
2 cycling Altered by changes to the flow-depth-velocity-scour relationships 9 '
E 2 Reactivate exchanges/connectivity with hyporheic zone Altered riparian conditions due to flood control Impacted due to channelization, levees/concreted channel. Magnitude, duration
3 = 9 y P facilities/activities Decreased lateral exchange/connection to hyporheic zone (levees); no exchange/connection to hyporheic zone (concreted channel) 9 '
>
= & N . :
5 = ) ) Urbanization and changes to surrounding landuse (e.g., Impa_lct_ed dqe to altered channel morphology and concreted chan_nel. ) )
= Decrease water temperature and increase dissolved oxygen oil extraction) Variations in surface area would alter water temperature dynamics; Magnitude, duration
= changes in flow-depth-velocity relationships would alter dissolved oxygen reaeration dynamics
Modify salinity conditions in the estuary/tidally influenced | Hard-Bottom Section Upstream of RM 2.87 (Willow Impacted due to altered channel morphology and surrounding landuse: Magnitude. duration
river St Bridge): Change in the extent the salinity gradient may shift up or downstream 9 '
Fully concreted channel, with "low flow" center
5 channel for flood control ) )
S = - P - Impacted due to instream anthropogenic structures and concreted channel: . -
-,% © Support fish migration to spawning areas Potential passage barrier from instream anthropogenic Fish migration to spawning areas potentially limited by barriers and altered flow-depth-velocity relationship Magnitude, timing, rate of change
structures
Soft-Bottom Section Downstream of RM 2.87 Impacted due to channelization, instream anthropogenic structures, altered channel morphology, altered riparian conditions, and
= Increase longitudinal connectivity (Willow St Bridge): concreted channel: Magnitude, duration
< Channelization and levees from flood control facilities Altered by changes to flow-depth-velocity relationships, potential barriers, and decreased riparian habitat along margins
2 Impacted due to channelization, levees, altered channel morphology, altered riparian conditions, and concreted channel:
e Increase shallow groundwater (riparian) Altered channel morphology (topography/bathymetry Decreased lateral increase in shallow groundwater (Dwnstm RM 2.87); decreased overall shallow groundwater storage within Magnitude, duration
of streambed) decreased riparian area (Dwnstm RM 2.87); no connection to shallow groundwater (Upstm RM 2.87)
e} =
‘°_°i 2 52 Potential passage barrier from instream anthropogenic Impacted due to channelization, levees, altered channel morphology, altered riparian conditions, and concreted channel:
S & S Support hyporheic exchange structure Decreased lateral exchange/connection to hyporheic zone (Dwnstm RM 2.7); decreased hydraulic variations from channel Magnitude, duration
| 2 = o morphology would decrease hyporheic exchange (Dwnstm RM 2.7); no connection to hyporheic zone (Upstm RM 2.7)
% Altered riparian conditions due to flood control
&2 facilities/activities Impacted due to channelization, levees, altered channel morphology, instream anthropogenic structures, altered riparian conditions,
8 Support migration, spawning, and residency of aquatic concreted channel:
= = PP g 'SP o an?éms yotaq Hard-Bottom Section Upstream of RM 2.87 (Willow | Fish migration potentially limited by instream anthropogenic structures and changes to flow-depth-velocity relationships; spawning Magnitude
5 g St Bridge): and rearing habitat within reach decreased by altered channel morphology and riparian conditions (Dwnstm RM 2.87); no spawning
% Fully concreted channel, with "low flow" center and negligible rearing habitat (Upstm RM 2.87)
@D channel for flood control . - ;.
Impacted due to channelization, levees, altered channel morphology, altered riparian conditions, and concreted channel:
Support channel margin riparian habitat Potential passage barrier from instream anthropogenic Auvailability of channel margin riparian habitat decreased (Dwnstm RM 2.87) or eliminated (Upstm RM 2.87) by flood control Magnitude
facilities
structures
Scour and deposit sediments and large wood in channel and Impacted due to channelization and levees/ concreted channel: Maanitude. duration. frequenc
floodplains and overbank areas Altered by changes to the flow-depth-velocity-scour relationships; decreased connection between floodplains and overbank areas 9 ' 11eq Y
_ Encompasses maintenance and rejuvenation of physical Impacted due to channelization and levees/concreted channel: None listed in CEFF guidance document
=] f B i ; ine- alimi
é habitat Soft-Bottom Section Downstream of RM 2.87 Altered by changes to the flow-depth-velocity-scour/deposition relationships; eliminated by concreted channel (Upstm RM 2.87) (CEFWG 2021) Table 1.2
2 T Increase lateral connectivit iati (Willow St Bridge): it Impacted due to levees/concreted channel: Magnitude, duration
S y Channelization and levees from flood control facilities Decreased (Dwnstm RM 2.87) or negligible (Upstm RM 2.87) lateral connectivity 9 '
X .
§ Recharge groundwater (floodplains) Altered riparian conditions due to flood control dneali 'blln;pactec(ijdue o Igvees/con_cretgd channer:. I and floodplai Magnitude, duration
= facilities/activities Decreased/negligible due to decreased connection between channel and floodplain
2 . . . Impacted due to levees/concreted channel: . .
@ > Increase nutrient cycling on floodplains I - . Magnitude, duration
o £= Hard-Bottom Section Upstream of RM 2.87 (Willow Decreased/negligible due to decreased connection between channel and floodplain
k) =3 Increase exchange of nutrients and organic matter between St Bridge): Impacted due to levees/concreted channel: Magnitude. duration
= floodplains and channel Fully concreted channel, with "low flow" center Decreased/negligible due to decreased connection between channel and floodplain 9 !
_ Support fish spawning and rearing in floodplains and channel for flood control Impacted due to levees/concreted channel: . L
T i - . Magnitude, duration, timing
% overbank areas Decreased/negligible due to decreased connection between channel and floodplain
% Suppqrt plant blodlvers!ty via d'lstu'rbance, riparian Impacted due to levees, altered riparian conditions, and concreted channel: . .
& succession, and extended inundation in floodplains and dinegliaible d d d ion b h I and floodplain and d d rioari Magnitude, duration, frequency
overbank areas Decreased/negligible due to decreased connection between channel and floodplain and decreased riparian area
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Limit vegetation encroachment and non-native aquatic Less than significant impact: Maanitude. frequenc
species via disturbance Channelization, levees, and concreted channel would alter disturbance regime, but ecosystem function would likely still be achieved 9 - 1Teq Y
. Impacted due to levees/concreted channel: . .
= Recharge groundwater (floodplains) Decreased/negligible due to decreased connection between channel and floodplain Magnitude, duration
5 Soft-Bottom Section Downstream of RM 2.87 — - - — —
_C%‘ o N (Willow St Bridge): Impacted due to channelization, levees, instream anthropogenic structures, altered channel morphology, altered riparian conditions, ) )
Increase lateral and longitudinal connectivity Channelization and levees from flood control facilities ) _and concreted channel: o ) ) Magnitude, duration
Altered by changes to flow-depth-velocity relationships, potential barriers, and decreased riparian habitat along margins
2 Potential passage barrlitrrzr;rs;lrénstream anthropogenic Impacted due to altered channel morphology and concreted channel:
= 52 Decrease water temperatures and increase turbidity variations in surface area would alter water temperature dynamics; Duration, rate of change
- T £ : gy . : - . - .
% g g Altered riparian conditions due to flood control changes in flow-depth-velocity relationships would alter turbidity dynamics
a8 Increase export of nutrients and primary producers from facilities/activities Impacted due to levees/concreted channel: Magnitude. duration. rate of change
£ floodplain to channel Decreased/negligible due to decreased connection between channel and floodplain 9 ' ' g
g - A - . . Hard-Bottom Section Upstream of RM 2.87 (Willow - - . .
= Provide hydrologic cues for fish outmigration and amphibian St Bridge): Impacted due to altered channel morphology, instream anthropogenic structures, altered riparian conditions, and concreted channel: Magnitude. timing. rate of change
» spawning; support juvenile fish rearing Fully concreted channel, with “low flow" center Potentially decreased hydrologic cues and decreased or negligible support for juvenile fish rearing g ' 9 g
8 Increase hydraulic habitat diversity and habitat availability channel for flood control
2 resulting in increased algal productivity, macroinvertebrate ) ) ) . Impacted due to altered channel morphology, altered riparian conditions, and concreted channel: Magnitude. timing. rate of chanae. duration
k=) diversity, arthropod diversity, fish diversity, and general Potential passage barrier from instream anthropogenic Decreased hydraulic habitat diversity and decreased/negligible habitat availability 4 ' g ge.
o biodiversit structures
y
Provide hydrologic conditions for riparian species Impacted due to altered channel morphology, altered riparian conditions, and concreted channel: Maanitude. timina. rate of chanae. duration
recruitment Potentially decreased as timing and duration of inundation altered and less or negligible riparian area available for recruitment 9 ' 9 ge.
= Maintain riparian soil moisture Impacted due to levees/concreted channel: Magnitude, duration
8 P Decreased/negligible lateral connection to riparian soil (Dwnstm RM 2.87); negligible connection to riparian soil (Upstm RM 2.87) 9 '
w
z Soft-Bottom Section Downstream of RM 2.87 . - ]
o - - L . . - . Impacted due to altered channel morphology, instream anthropogenic structures, and concreted channel: .
Maintain longitudinal connectivity in perennial streams (Willow St Bridge): Altered by changes in flow-depth-velocity relationships; decreased by instream anthropogenic structures Magnitude
Channelization and levees from flood control facilities y 9 P Y ps. y Pog
= > . . . . ipari iti :
52 o ) Potential passage barrier from instream anthropogenic - Impacted due to al_tere_d channgl_morphology, altered riparian conditions, a.nd.concreted. channel: ) ) )
= S S Maintain water temperature and dissolved oxygen structure variations in surface area and riparian conditions would alter water temperature dynamics; changes in flow-depth-velocity Magnitude, duration
% = (o relationships would alter dissolved oxygen reaeration dynamics
[72]
a - o
= Maintain habitat availability for native aquatic species Altered riparian cgpc_iltlons_dp_e o flood control Impacted due to altered channel morphology, altered riparian conditions, and concreted channel: - - -
5 facilities/activities . 2% - . . . Magnitude, timing, duration
§ (broadly) Likely decreased (Dwnstm RM 2.87) or negligible (Upstm RM 2.87) habitat for native aquatic species ' !
<5 . -
é Condense aguatic habitat to limit non-native species and Hard-Bottom Section Ugs_tgeam of RM 2.87 (Willow Impacted due to altered channel morphology, altered riparian habitat, concreted channel:
& = d sunnort for native predators P I q hSt rll g?)h- . ow" Altered channel morphology and riparian conditions would likely change the rate and extent aquatic habitat would condense; Magnitude, duration
2 PP P Fully concreted channel, with "low flow" center concreted channel would not condense or condense differently than a natural channel
38 channel for flood control
o
@ Potential passage barrier from instream anthropogenic Impacted due to altered channel morphology, altered riparian habitat, and concreted channel:
Support primary and secondary producers structures Changes in flow-depth-velocity relationships would alter surface area, light penetration, habitat suitability; Changes in riparian Maanitude
pportp y yp habitat availability would reduce area available to support primary and secondary producers; concreted channel would provide poor 9
to negligible habitat for primary and secondary producers
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Flush fine sediment and organic material from substrate Impacted due to concreted channel: Magnitude
9 Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate 9
e
= Increase lonaitudinal connectivit Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
_C%‘ g y Duration and timing of longitudinal connectivity may be altered; potential barriers limit connectivity 4 '
I . . Impacted due to concreted channel: . .
Increase riparian soil moisture - s - Magnitude, duration
No connection to riparian soil
2 Flush organic material downstream and increase nutrient Eully concreted channel. with "low flow" center Impacted due to concreted channel: - -
2 > y ) . . . Magnitude, duration
= > cycling channel for flood control Altered by changes to the flow-depth-velocity-scour relationships
2 =
2 S Reactivate exchanges/connectivity with hyporheic zone Potential barrier from inst th i Impacted due to concreted channel: Magnitude, duration
=‘.§ I g y yp otential passage barrier from instream anthropogenic No exchange/connection to hyporheic zone g )
F o structures
g Impacted due to concreted channel:
Decrease water temperature and increase dissolved oxygen Variations in surface area would alter water temperature dynamics; Magnitude, duration
changes in flow-depth-velocity relationships would alter dissolved oxygen reaeration dynamics
g
=) Modify salinity conditions in the estuary/tidally influenced Impacted due to instream anthropogenic structures and concreted channel: Magnitude. timing. rate of chanae
S river Fish migration to spawning areas potentially limited by barriers and altered flow-depth-velocity relationship 4 ! g g
m
— N~ - Impacted due to concreted channel and instream anthropogenic structures: . .
3 Increase longitudinal connectivity Altered by changes to flow-depth-velocity relationships, potential barriers limit connectivity Magnitude, duration
w
> .
= R Impacted due to concreted channel: . .
% o Increase shallow groundwater (riparian) No connection to shallow groundwater Magnitude, duration
E 52 Fully concreted channel, with “low flow" center dd d channel:
o 8 s Support hyporheic exchange channel for flood control Impacted due to concreted channel: Magnitude, duration
Q s =5 No connection to hyporheic zone
© 3 Potential passage barrier from instream anthropogenic _ _
- P S P : : - structures Impacted due to concreted channel and instream anthropogenic structures:
= _ upport migration, spawning, and residency of aquatic Fish miarati ially limited by i h - dch flow-denth-velocity relationshios: Magnitud
2 S organisms ish migration potentially limited by instream anthropogenic structures and changes to flow-depth-velocity relationships; no agnitude
g» spawning and negligible rearing habitat provided by concreted channel
S
2 L . Impacted due to concreted channel: .
m A -
Support channel margin riparian habitat No channel margin riparian habitat Magnitude
Scour and deposit sediments and large wood in channel and Impacted due to concreted channel: Magnitude. duration. frequenc
floodplains and overbank areas Altered by changes to the flow-depth-velocity-scour relationships; decreased connection between floodplains and overbank areas 4 ' 1req Y
_ Encompasses maintenance and rejuvenation of physical Impacted due to concreted channel: None listed in CEFF guidance document
8 habitat Altered by changes to the flow-depth-velocity-scour/deposition relationships; eliminated by concreted channel (CEFWG 2021) Table 1.2
w
> .
o Increase lateral connectivity Impacted due to concrete_d _channel. Magnitude, duration
No lateral connectivity
. Impacted due to concreted channel: . .
w
% Recharge groundwater (floodplains) Negligible due to decreased connection between channel and floodplain Magnitude, duration
=
é Increase nutrient cycling on floodplains ; Impacted due to concreted channel: Magnitude, duration
= =2 yeling P Fully concreted channel, with "low flow" center Negligible due to decreased connection between channel and floodplain Y '
S 5s channel for flood control
§ = (o4 Increase exchange of nutrients and organic matter between Impacted due to concreted channel: Magnitude. duration
o floodplains and channel Negligible due to decreased connection between channel and floodplain 9 '
=
Support fish spawning and rearing in floodplains and Impacted due to concreted channel: Magnitude. duration. timin
overbank areas Negligible due to decreased connection between channel and floodplain Y ' ! g
E s — —
L pport plant biodiversity via disturbance, riparian .
S - - o - Impacted due to concreted channel: . .
% succession, and extended inundation in floodplains and Negligible due to decreased connection between channel and floodplain; no riparian area in concreted channel Magnitude, duration, frequency
& overbank areas
Limit vegetation encroachment and non-native aquatic Less than significant impact: Maanitude. frequenc
species via disturbance Concreted channel would alter disturbance regime, but ecosystem function would likely still be achieved g - 1req Y
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_ . Impacted due to concreted channel: . .
g Recharge groundwater (floodplains) Negligible due to decreased connection between channel and floodplain Magnitude, duration
2 - . Impacted due to concreted channel and instream anthropogenic structures: . .
= .
e Increase lateral and longitudinal connectivity Altered by changes to flow-depth-velocity relationships, potential barriers Magnitude, duration
Impacted due to concreted channel:
. 52 Decrease water temperatures and increase turbidity variations in surface area would alter water temperature dynamics; Duration, rate of change
IS s Tg changes in flow-depth-velocity relationships would alter turbidity dynamics
Y . " "
5 =& Increase export of nutrients and primary producers from Fully concreted channel, with "low flow" center Impacted due to concreted channel: Maanitude. duration. rate of chande
‘@ floodplain to channel channel for flood control Negligible due to decreased connection between channel and floodplain 9 ' ' g
Q
(&S]
i Provide hydrologic cues for fish outmigration and amphibian | Potential passage barrier from instream anthropogenic Impacted due to concreted channel and instream anthropogenic structures: Magnitude. timing. rate of chanae
£ spawning; support juvenile fish rearing structures Potentially decreased hydrologic cues and negligible support for juvenile fish rearing 9 ' 9 g
o
@ 8 Increase hydraulic habitat diversity and habitat availability
g resulting in increased algal productivity, macroinvertebrate Impacted due to concreted channel: Magnitude. timing. rate of chanae. duration
.D% diversity, arthropod diversity, fish diversity, and general Decreased hydraulic habitat diversity and negligible habitat availability 9 ' 9 ge.
biodiversity
Provide hydrologic conditions for riparian species Impacted due to concreted channel: . - .
recruitment Potentially decreased as timing and duration of inundation altered and negligible riparian area available for recruitment Magnitude, timing, rate of change, duration
Maintain riparian soil moisture ImF\Iagtggn?]zittigﬁg?Eeg?aﬁh:;i?el: Magnitude, duration
E p
w
>
o Maintain lonaitudinal connectivity in perennial streams Impacted due to concreted channel and instream anthropogenic structures: Maanitude
9 yinp Altered by changes in flow-depth-velocity relationships; decreased by instream anthropogenic structures 9
=
= 5 2 Fully concreted channel, with “low flow" center Impacted due to concreted channel:
§ Ss Maintain water temperature and dissolved oxygen y i variations in surface area and riparian conditions would alter water temperature dynamics; changes in flow-depth-velocity Magnitude, duration
= =3 channel for flood control relationships would alter dissolved oxygen reaeration dynamics
c
o
§ Potential passage barrier from instream anthropogenic
w
> Maintain habitat availability for native aquatic species structures Impacted due to concreted channel: Magnitude. timina. duration
a (broadly) Negligible habitat for native aquatic species 4 ' g
K| Condense aquatic habitat to limit non-native species and Impacted due to concreted channel: Magnitude. duration
S support for native predators Concreted channel would not condense or condense differently than a natural channel 4 '
o
S
o Impacted due to concreted channel:
Support primary and secondary producers Changes in flow-depth-velocity relationships would alter surface area, light penetration, habitat suitability; concreted channel would Magnitude
provide poor to negligible habitat for primary and secondary producers
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. . . . Impacted due to concreted channel: .
Flush fine sediment and organic material from substrate Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate Magnitude
E Increase lonaitudinal connectivit Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
E, 9 Y Duration and timing of longitudinal connectivity may be altered; potential barriers limit connectivity 9 '
o
R . . Impacted due to concreted channel: . .
Increase riparian soil moisture No connection to riparian soil Magnitude, duration
Flush organic material downstream and increase nutrient Impacted due to concreted channel: Magnitude, duration
E _ cycling Fully concreted channel, with "low flow" center Altered by changes to the flow-depth-velocity-scour relationships
b £ channel for flood control .
% s Reactivate exchanges/connectivity with hyporheic zone No é%’qﬁgg /ggﬁr:gc(t:i%nncigtﬁ()j/;:ri]ne?gIione Magnitude, duration
oy g Potential passage barrier from instream anthropogenic
= &
L g structures Impacted due to concreted channel:
Decrease water temperature and increase dissolved oxygen Variations in surface area would alter water temperature dynamics; Magnitude, duration
changes in flow-depth-velocity relationships would alter dissolved oxygen reaeration dynamics
ga Modify salinity conditions in the estuary/tidally influenced Impacted due to instream anthropogenic structures and concreted channel: Maanitude. timing. rate of change
S river Fish migration to spawning areas potentially limited by barriers and altered flow-depth-velocity relationship 9 ' 9 g
m
_ Increase longitudinal connectivity Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
8 9 Altered by changes to flow-depth-velocity relationships, potential barriers limit connectivity 9 '
w
>
=
o .
Increase shallow groundwater (riparian) NR%?\C;:St?()une tg)s%?arl]::c:\?\fzdrg:sgae;t.er Magnitude, duration
< z
Te) K=
o) kT - Fully concreted channel, with "low flow" center
- S8 g = : channel for flood control Impacted due to concreted channel: . .
= g é Support hyporheic exchange No connection to hyporheic zone Magnitude, duration
§ Potential passage barrier from instream anthropogenic
b structures
2
Support miaration. spawning. and residency of aquatic Impacted due to concreted channel and instream anthropogenic structures:
s PP 9 +SP o, anigéms yoraq Fish migration potentially limited by instream anthropogenic structures and changes to flow-depth-velocity relationships; no Magnitude
ga 9 spawning and negligible rearing habitat provided by concreted channel
S
m .
Support channel margin riparian habitat Iﬁopﬁﬁger?nglu ;g;%nﬁ;)e;ﬁ;:uig?g t Magnitude
Scour and deposit sediments and large wood in channel and Impacted due to concreted channel: Magnitude. duration. frequenc
floodplains and overbank areas Altered by changes to the flow-depth-velocity-scour relationships; decreased connection between floodplains and overbank areas 9 ' 1Teq Y
g s Encompasses maintenance and rejuvenation of physical Impacted due to concreted channel: None listed in CEFF guidance document
= ‘B habitat Altered by changes to the flow-depth-velocity-scour/deposition relationships; eliminated by concreted channel (CEFWG 2021) Table 1.2
~ =
< o
(<5} .
Q. o FU"y concreted Channel, with "low flow" center |mpacted due to concreted channel: N )
% Increase lateral connectivity channel for flood control No lateral connectivity Magnitude, duration
(<5}
(%2}
O - Impacted due to concreted channel: . .
% Recharge groundwater (floodplains) Negligible due to decreased connection between channel and floodplain Magnitude, duration
Increase nutrient cycling on floodplains Impacted due to concreted channel. Magnitude, duration
& E yeling P Negligible due to decreased connection between channel and floodplain Y '
@ ©
= & Increase exchange of nutrients and organic matter between Impacted due to concreted channel: . .
. i ; . Magnitude, duration
floodplains and channel Negligible due to decreased connection between channel and floodplain '
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Support fish spawning and rearing in floodplains and Impacted due to concreted channel: Magnitude. duration. timin
overbank areas Negligible due to decreased connection between channel and floodplain 9 ' ’ 9
2 Support plant blodlver5|_ty via d_lstu_rbance, riparian Impacted due to concreted channel: ) )
3 succession, and extended inundation in floodplains and . . S - . Magnitude, duration, frequency
= overbank areas Negligible due to decreased connection between channel and floodplain; no riparian area in concreted channel
2
Limit vegetation encroachment and non-native aquatic Less than significant impact: Maanitude. frequenc
species via disturbance Concreted channel would alter disturbance regime, but ecosystem function would likely still be achieved g + 1Teq Y
_ . Impacted due to concreted channel: . .
3 Recharge groundwater (floodplains) Negligible due to decreased connection between channel and floodplain Magnitude, duration
w
> . .
£ - . Impacted due to concreted channel and instream anthropogenic structures: . .
& Increase lateral and longitudinal connectivity Altered by changes to flow-depth-velocity relationships, potential barriers Magnitude, duration
> Impacted due to concreted channel:
= Decrease water temperatures and increase turbidity variations in surface area would alter water temperature dynamics; Duration, rate of change
2 & changes in flow-depth-velocity relationships would alter turbidity dynamics
= 5 ) ) - "
c g Increase export of nutrients and primary producers from Fully concreted channel, with "low flow" center Impacted due to concreted channel: . .
% = floodplain to channel channel for flood control Negligible due to decreased connection between channel and floodplain Magpitude, duration, rate of change
Q
(5]
S . . . .
=y Provide hydrologic cues for fish outmigration and amphibian Potential passage barrier from instream anthropogenic Impacted due to concreted channel and instream anthropogenic structures: . -
c Y ; oo . structures - - > : - . Magnitude, timing, rate of change
= spawning; support juvenile fish rearing Potentially decreased hydrologic cues and negligible support for juvenile fish rearing
wn
8 Increase hydraulic habitat diversity and habitat availability
g resulting in increased algal productivity, macroinvertebrate Impacted due to concreted channel: Maanitude. timina. rate of chanae. duration
.D% diversity, arthropod diversity, fish diversity, and general Decreased hydraulic habitat diversity and negligible habitat availability 9 ' 9 ge.
biodiversity
Provide hydrologic conditions for riparian species Impacted due to concreted channel: . - -
recruitment Potentially decreased as timing and duration of inundation altered and negligible riparian area available for recruitment Magnitude, timing, rate of change, duration
— Maintain riparian soil moisture Impacted due to concretec_l chan_nel: Magnitude, duration
3 No connection to riparian soil
‘B
2 - - L . Impacted due to concreted channel and instream anthropogenic structures: -
= .
e Maintain longitudinal connectivity in perennial streams Altered by changes in flow-depth-velocity relationships; decreased by instream anthropogenic structures Magnitude
z 5= Impacted due to concreted channel:
=) = © intai H fati H i i i inc: H H H i
= g s > Maintain water temperature and dissolved oxygen Fully concreted channel, with "low flow" center variations in surface area and rllpa_rlan hc_ondltlor;; V\iouliij_altelr Wg\ter temperature_dyndamlcs,_ changes in flow-depth-velocity Magnitude, duration
2 channel for flood control relationships would alter dissolved oxygen reaeration dynamics
c
3 Maintain habitat availability for native aquatic species . . . . Impacted due to concreted channel: . - .
§ (broadly) Potential passage barrn;::gctmlr}:elsrlstream anthropogenic Negligible habitat for native aquatic species Magnitude, timing, duration
> - - — - -
a s Condense aquatic habitat to limit non-native species and Impacted due to concreted channel: Maanitude. duration
gj support for native predators Concreted channel would not condense or condense differently than a natural channel 9 '
S
o Impacted due to concreted channel:
Support primary and secondary producers Changes in flow-depth-velocity relationships would alter surface area, light penetration, habitat suitability; concreted channel would Magnitude
provide poor to negligible habitat for primary and secondary producers
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. . . . Impacted due to concreted channel: .
Flush fine sediment and organic material from substrate Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate Magnitude
8 Increase lonaitudinal connectivit Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
é g y Duration and timing of longitudinal connectivity may be altered; potential barriers limit connectivity 4 '
o
- . . Impacted due to concreted channel: . .
Increase riparian soil moisture No connection to riparian soil Magnitude, duration
Flush organic material downstream and increase nutrient Impacted due to concreted channel: Maanitude. duration
E . cycling Fully concreted channel, with "low flow" center Altered by changes to the flow-depth-velocity-scour relationships 9 '
b £ channel for flood control .
% S Reactivate exchanges/connectivity with hyporheic zone No ;T&Z‘;tgg /Sgre]r}gc(t:i(z)nncigtre\?/;:%ne?sIione Magnitude, duration
oy ot Potential passage barrier from instream anthropogenic
- [}
& g structures Impacted due to concreted channel:
Decrease water temperature and increase dissolved oxygen Variations in surface area would alter water temperature dynamics; Magnitude, duration
changes in flow-depth-velocity relationships would alter dissolved oxygen reaeration dynamics
g
=) Modify salinity conditions in the estuary/tidally influenced Impacted due to instream anthropogenic structures and concreted channel: Maanitude. timing. rate of change
S river Fish migration to spawning areas potentially limited by barriers and altered flow-depth-velocity relationship 9 ' 9 g
m
_ Increase longitudinal connectivity Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
8 9 Altered by changes to flow-depth-velocity relationships, potential barriers limit connectivity 9 '
w
>
=
o .
Increase shallow groundwater (riparian) Impacted fjue to concreted channel: Magnitude, duration
z No connection to shallow groundwater
> E s Fully concreted channel, with "low flow" center
=] 8 g %‘ s hvoorhei h channel for flood control Impacted due to concreted channel: Maanitude. durati
- = £g upport hyporheic exchange No connection to hyporheic zone agnitude, duration
S 3 Potential passage barrier from instream anthropogenic
L structures
(5] . .
= _ Support miaration. spawning. and residency of aquatic Impacted due to concreted channel and instream anthropogenic structures:
38 PP 9 +SP o, anigs:ms yoraq Fish migration potentially limited by instream anthropogenic structures and changes to flow-depth-velocity relationships; no Magnitude
g g spawning and negligible rearing habitat provided by concreted channel
o
o .
Support channel margin riparian habitat Iﬁopiﬁger?nglu ﬁ\g;ﬁnﬁﬁgr&gﬁmg?g t Magnitude
Scour and deposit sediments and large wood in channel and Impacted due to concreted channel: Maanitude. duration. frequenc
floodplains and overbank areas Altered by changes to the flow-depth-velocity-scour relationships; decreased connection between floodplains and overbank areas 9 ' - 11eq Y
= Encompasses maintenance and rejuvenation of physical Impacted due to concreted channel: None listed in CEFF guidance document
= habitat Altered by changes to the flow-depth-velocity-scour/deposition relationships; eliminated by concreted channel (CEFWG 2021) Table 1.2
>
=
» o .
g Increase lateral connectivit Impacted due to concrete_d _channel. Magnitude, duration
S y No lateral connectivity 9
X
5 - Impacted due to concreted channel: . .
g Recharge groundwater (floodplains) Fully concreted channel, with "low flow" center Negligible due to decpreased connection between channel and floodplain Magnitude, duration
5 channel for flood control
g > Increase nutrient cycling on floodplains Impacted due to concreted channel. Magnitude, duration
f % T‘i yeling P Negligible due to decreased connection between channel and floodplain 9 '
(]
= =5 Increase exchange of nutrients and organic matter between Impacted due to concreted channel: Magnitude. duration
floodplains and channel Negligible due to decreased connection between channel and floodplain 9 '
_ Support fish spawning and rearing in floodplains and Impacted due to concreted channel: . . o
8 overbank areas Negligible due to decreased connection between channel and floodplain Magnitude, duration, timing
% Support plant biodiversity via disturbance, riparian Impacted due to concreted channel:
@ succession, and extended inundation in floodplains and i . S — . Magnitude, duration, frequency
Negligible due to decreased connection between channel and floodplain; no riparian area in concreted channel
overbank areas
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sedl 2@ =85 Metric
8 £ = S o ol 8 E
| [T O Ll
Limit vegetation encroachment and non-native aquatic Less than significant impact: Maanitude. frequenc
species via disturbance Concreted channel would alter disturbance regime, but ecosystem function would likely still be achieved 9 - 1Teq Y
. Impacted due to concreted channel: . .
E Recharge groundwater (floodplains) Negligible due to decreased connection between channel and floodplain Magnitude, duration
w
.C%‘ Increase lateral and longitudinal connectivit Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
g y Altered by changes to flow-depth-velocity relationships, potential barriers 4 '
Impacted due to concreted channel:
= Decrease water temperatures and increase turbidity variations in surface area would alter water temperature dynamics; Duration, rate of change
52 : : - . - .
2 £= . changes in flow-depth-velocity relationships would alter turbidity dynamics
= =3 Fully concreted channel, with "low flow" center
2 o Increase export of nutrients and primary producers from channel for flood control Impacted due to concreted channel: Maganitude. duration. rate of change
8 floodplain to channel Negligible due to decreased connection between channel and floodplain 9 ! ! g
2 - - - . . Potential passage barrier from instream anthropogenic - -
=] Provide hydrologic cues for fish outmigration and amphibian truct Impacted due to concreted channel and instream anthropogenic structures: . -
£ . ; -, . structures . - o . A . Magnitude, timing, rate of change
5 spawning; support juvenile fish rearing Potentially decreased hydrologic cues and negligible support for juvenile fish rearing
wn
E Increase hydraulic habitat diversity and habitat availability
2 resulting in increased algal productivity, macroinvertebrate Impacted due to concreted channel: Magnitude. timing. rate of chanae. duration
° diversity, arthropod diversity, fish diversity, and general Decreased hydraulic habitat diversity and negligible habitat availability 4 ' g ge.
o biodiversity
Provide hydrologic conditions for riparian species Impacted due to concreted channel: . - .
recruitment Potentially decreased as timing and duration of inundation altered and negligible riparian area available for recruitment Magnitude, timing, rate of change, duration
— Maintain riparian soil moisture Impacted due to Concfeteq chan_nel: Magnitude, duration
3 No connection to riparian soil
'S
é’ Maintain lonaitudinal connectivity in perennial streams Impacted due to concreted channel and instream anthropogenic structures: Maanitude
9 yinp Altered by changes in flow-depth-velocity relationships; decreased by instream anthropogenic structures 9
g 52 Impacted due to concreted channel:
= Ss Maintain water temperature and dissolved oxygen Fully concreted channel, with "low flow" center variations in surface area and riparian conditions would alter water temperature dynamics; changes in flow-depth-velocity Magnitude, duration
ﬁ =3 channel for flood control relationships would alter dissolved oxygen reaeration dynamics
c
o
3 Maintain habitat availability for native aquatic species Potential passage barrier from instream anthropogenic Impacted due to concreted channel: Maanitude. timing. duration
2 (broadly) structures Negligible habitat for native aquatic species 9 ' 9
= T Condense aquatic habitat to limit non-native species and Impacted due to concreted channel: . .
8 . - Magnitude, duration
=2 support for native predators Concreted channel would not condense or condense differently than a natural channel
S
o Impacted due to concreted channel:
Support primary and secondary producers Changes in flow-depth-velocity relationships would alter surface area, light penetration, habitat suitability; concreted channel would Magnitude
provide poor to negligible habitat for primary and secondary producers
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Flush fine sediment and organic material from substrate Impacted due to concreted channel. Magnitude
g Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate g
e
é Increase lonaitudinal connectivit Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
= g y Duration and timing of longitudinal connectivity may be altered; potential barriers limit connectivity 4 '
- . . Impacted due to concreted channel: . .
Increase riparian soil moisture No connection to riparian soil Magnitude, duration
2 T "
= Flush organic material downstream and increase nutrient Fully concriLe:mc]:iir;grelﬁ(\;\géhcolr?t\/rv OTIOW center Impacted due to concreted channel: Maanitude. duration
3 2 cycling Altered by changes to the flow-depth-velocity-scour relationships 9 '
E; =
a : - - : :
= & Reactivate exchanges/connectivity with hyporheic zone Potential passage barrier from instream anthropogenic Impacted due to concreted channel: Magpnitude, duration
E 5 structures No exchange/connection to hyporheic zone
& Impacted due to concreted channel:
= Decrease water temperature and increase dissolved oxygen Variations in surface area would alter water temperature dynamics; Magnitude, duration
changes in flow-depth-velocity relationships would alter dissolved oxygen reaeration dynamics
e
% Support fish miaration to spawning areas Impacted due to instream anthropogenic structures and concreted channel: Magnitude. timing. rate of chanae
S PP Y P Y Fish migration to spawning areas potentially limited by barriers and altered flow-depth-velocity relationship 4 ! g g
m
_ Increase longitudinal connectivity Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
8 9 Altered by changes to flow-depth-velocity relationships, potential barriers limit connectivity 9 '
£
= = | hall dwater (ripari Impacted due to concreted channel: Maanitude. durati
3 ncrease shallow groundwater (riparian) No connection to shallow groundwater agnitude, duration
kT Fully concreted channel, with "low flow" center
B 2
Q = 2= . channel for flood control Impacted due to concreted channel: . .
! 5 < T Support hyporheic exchange - - Magnitude, duration
~ 2 =2 . . - . No connection to hyporheic zone
= s (o Potential passage barrier from instream anthropogenic
9 N structures
(]
= Support miaration. spawning. and residency of aquatic Impacted due to concreted channel and instream anthropogenic structures:
s PP 9 +SP or anigs:ms yoraq Fish migration potentially limited by instream anthropogenic structures and changes to flow-depth-velocity relationships; no Magnitude
= g spawning and negligible rearing habitat provided by concreted channel
S
m .
Support channel margin riparian habitat Iﬁopﬁﬁger?nglu ﬁ\g;ﬁﬁ?ﬁg:?}iﬁ?ﬂ t Magnitude
Scour and deposit sediments and large wood in channel and Impacted due to concreted channel: Magnitude. duration. frequenc
floodplains and overbank areas Altered by changes to the flow-depth-velocity-scour relationships; decreased connection between floodplains and overbank areas 9 ' 1req Y
= Encompasses maintenance and rejuvenation of physical Impacted due to concreted channel: None listed in CEFF guidance document
= habitat Altered by changes to the flow-depth-velocity-scour/deposition relationships; eliminated by concreted channel (CEFWG 2021) Table 1.2
>
=
o . Impacted due to concreted channel: - :
Increase lateral connectivit L Magnitude, duration
2 y No lateral connectivity 9
= Recharge groundwater (floodplains) Impacted due to concreted channel: Magnitude, duration
x 9eq P Negligible due to decreased connection between channel and floodplain Y '
(<5} H n "
c > Increase nutrient cycling on floodplains U o e ooy " Impacted due to concreted channel. Magnitude, duration
2 £ yeling P channel for flood control Negligible due to decreased connection between channel and floodplain Y '
3 T ©
.E =5 Increase exchange of nutrients and organic matter between Impacted due to concreted channel: Magnitude. duration
= floodplains and channel Negligible due to decreased connection between channel and floodplain g '
Support fish spawning and rearing in floodplains and Impacted due to concreted channel: Maanitude. duration. timin
_ overbank areas Negligible due to decreased connection between channel and floodplain Y ' ! g
[
(&}
(=2}
2 suiggsz(i)&plairg E)i(t)gr:\ézzisIitrilu\rﬁﬁa?ilc?;uifircfc% nlg?r:;a;nd Impacted due to concreted channel: Magnitude, duration, frequenc:
o0 ' overbank areas P Negligible due to decreased connection between channel and floodplain; no riparian area in concreted channel g ' 1req Y
July 2023 Stillwater Sciences



Technical Memorandum

Los Angeles River CEFF Section A Analysis

D-12

Y— —_— -
o ] c € c
c D~ c @ ‘5 s 6 ) )
=l 22§ =] . . . A .
'% 3 3 3 E <1 °§ % 'g Ecosystem Function(s) as Specified by CEFF Potential Non-Flow Limiting Factor(s) Affected Ecosystem Function Associated Funcm)ggliflow Component
SE=| SYE| FS?
| L O L
Limit vegetation encroachment and non-native aquatic Less than significant impact: Maanitude. frequenc
species via disturbance Concreted channel would alter disturbance regime, but ecosystem function would likely still be achieved g - 1req y
Sorting of sediments via increased sediment transport and Impacted due to concreted channel: Maanitude. rate of chanae
_ size selective deposition Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate 4 ' Y
[
(&)
‘2 . Impacted due to concreted channel: . .
>
= Recharge groundwater (floodplains) Negligible due to decreased connection between channel and floodplain Magnitude, duration
Increase lateral and lonaitudinal connectivit Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
g y Altered by changes to flow-depth-velocity relationships, potential barriers 4 '
z > Impacted due to concreted channel:
2 = Decrease water temperatures and increase turbidity . . variations in surface area would alter water temperature dynamics; Duration, rate of change
5 3 Fully concreted channel, with "low flow" center changes in flow-depth-velocity relationships would alter turbidity dynamics
2 = channel for flood control
b = Increase export of nutrients and primary producers from Impacted due to concreted channel: . .
i = floodplain to channel Potential passage barrier from instream anthropogenic Negligible due to decreased connection between channel and floodplain Magnitude, duration, rate of change
£ structures
<3 Provide hydrologic cues for fish outmigration and amphibian Impacted due to concreted channel and instream anthropogenic structures: - -
%) Y ; -, . . - > : A . Magnitude, timing, rate of change
spawning; support juvenile fish rearing Potentially decreased hydrologic cues and negligible support for juvenile fish rearing
g Increase hydraulic habitat diversity and habitat availability
2 resulting in increased algal productivity, macroinvertebrate Impacted due to concreted channel: Maanitude. timina. rate of chanae. duration
S diversity, arthropod diversity, fish diversity, and general Decreased hydraulic habitat diversity and negligible habitat availability 9 ' 9 ge.
@ biodiversity
Provide hydrologic conditions for riparian species Impacted due to concreted channel: . . -
recruitment Potentially decreased as timing and duration of inundation altered and negligible riparian area available for recruitment Magnitude, timing, rate of change, duration
_ Maintain riparian soil moisture Impacted due to °°”°Tete€’ chan_nel: Magnitude, duration
S No connection to riparian soil
‘B
5 Maintain longitudinal connectivity in perennial streams Impacted due to concreted channel and instream anthropogenic structures: Magnitude
9 ymp Altered by changes in flow-depth-velocity relationships; decreased by instream anthropogenic structures g
3 52 Impacted due to concreted channel:
E g s Maintain water temperature and dissolved oxygen Fully concreted channel, with "low flow" center variations in surface area and ripa_rian c_onditions would _alter water temperature_dynamics;_ changes in flow-depth-velocity Magnitude, duration
s (o4 channel for flood control relationships would alter dissolved oxygen reaeration dynamics
c
Q . o - .
8 Maintain habitat availability for native aquatic species Potential passage barrier from instream anthropogenic Impacted due to concreted channel: . I -
g L . ] - . Magnitude, timing, duration
> (broadly) structures Negligible habitat for native aquatic species ' '
s}
= Condense aquatic habitat to limit non-native species and Impacted due to concreted channel: . .
S - . Magnitude, duration
S support for native predators Concreted channel would not condense or condense differently than a natural channel
2
2
o Impacted due to concreted channel:
Support primary and secondary producers Changes in flow-depth-velocity relationships would alter surface area, light penetration, habitat suitability; concreted channel would Magnitude
provide poor to negligible habitat for primary and secondary producers
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. . . . Impacted due to channelization: .
Flush fine sediment and organic material from substrate Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate Magnitude
e
2 - - Impacted due to channelization, instream anthropogenic structures: . .
% Increase longitudinal connectivity Duration and timing of longitudinal connectivity may be altered Magnitude, duration
o
A . . Channelization and levees from flood control facilities Impacted due to channelization and levees: . .
Increase riparian soil moisture - - . Magnitude, duration
Decreased lateral connection to riparian soil
Altered channel morphology (topography/bathymetry
= Flush organic material downstream and increase nutrient of streambed) Impacted due to channelization: . .
3 . - . . Magnitude, duration
= . cycling Altered by changes to the flow-depth-velocity-scour relationships
8 % Potential passage barrier from instream anthropogenic -
2 & Reactivate exchanges/connectivity with hyporheic zone structure Impacted due to channelization and levees: Magnitude, duration
= 2 Decreased lateral exchange/connection to hyporheic zone
v 2 Altered riparian conditions due to flood control
= ) ) facilities/activities - Impacted due to altered channel morphology: ) o ) )
Decrease water temperature and increase dissolved oxygen variations in surface area would alter water temperature dynamics; changes in flow-depth-velocity relationships would alter Magnitude, duration
Urbanization and changes to surrounding landuse dissolved oxygen reaeration dynamics
c_g
S Support fish migration to spawning areas Impacted due to a_Itered_ cha_nnel morpho_logy and |nstrea_m ant_hrqpogenlc structures: Magnitude, timing, rate of change
S Fish migration to spawning areas potentially limited
m
Increase lonaitudinal connectivit Impacted due to channelization, instream anthropogenic structures, altered channel morphology, and altered riparian conditions: Magnitude. duration
b g y Altered by changes to flow-depth-velocity relationships, potential barriers, and decreased riparian habitat along margins 4 !
‘B
>
T Increase shallow groundwater (riparian) Impacted due to channelization, levees, altered channel morphology, and altered riparian conditions: Magnitude. duration
S g P Channelization and levees from flood control facilities Decreased lateral increase in shallow groundwater; decreased overall shallow groundwater storage within decreased riparian area 4 !
prd
N 2
- o
S S 52 Altered channel mOgh;:gg%l()t:l%ography/bathymetry Impacted due to channelization, levees, and altered channel morphology:
S8 S Support hyporheic exchange Decreased lateral exchange/connection to hyporheic zone; decreased hydraulic variations from channel morphology would decrease Magnitude, duration
5 =3 . . . . hyporheic exchange
a Potential passage barrier from instream anthropogenic
& structures
g o N o o Impacted due to channelization, levees, altered channel morphology, instream anthropogenic structures, and altered riparian
_ Support migration, spawning, and residency of aquatic Altered riparian conditions (availability of riparian conditions: Magnitude
8 organisms area) due to flood control facilities/activities Fish migration potentially limited by instream anthropogenic structures and changes to flow-depth-velocity relationships; spawning g
g and rearing within reach decreased by altered channel morphology and riparian conditions
2
m
Support channel mardin rioarian habitat Impacted due to channelization, levees, altered channel morphology, and altered riparian conditions: Maanitude
PP ginrip Auvailability of channel margin riparian habitat decreased by flood control facilities 9
Scour and deposit sediments and large wood in channel and Impacted due to channelization and levees: Magnitude. duration. frequenc
floodplains and overbank areas Altered by changes to the flow-depth-velocity-scour relationships; decreased connection between floodplains and overbank areas 9 ' 1req Y
Encompasses maintenance and rejuvenation of physical Impacted due to channelization and levees: None listed in CEFF guidance document
" s habitat Altered by changes to the flow-depth-velocity-scour/deposition relationships (CEFWG 2021) Table 1.2
= ‘G
S >
] Z o . .
< o Increase lateral connectivity Channelization, levees, and network of stormdrain 5 'mpac(tjeld td”elto 'e"eets.' " Magnitude, duration
g inputs to river from flood control facilities ecreased lateral connectivity
c
S . - - Lo - Impacted due to levees: . .
§ Recharge groundwater (floodplains) Altered riparian conditions (aval'le_lb'lllty of riparian Decreased/negligible due to decreased connection between channel and floodplain Magnitude, duration
7 area) due to flood control facilities/activities
ko] . . . Impacted due to levees: : -
= % Increase nutrient cycling on floodplains Decreased/negligible due to decreased connection between channel and floodplain Magnitude, duration
>
(o4
& Increase exchange of nutrients and organic matter between Impacted due to levees: Magnitude. duration
g floodplains and channel Decreased/negligible due to decreased connection between channel and floodplain g '
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Support fish spawning and rearing in floodplains and Impacted due to levees: . . .
overbank areas Decreased/negligible due to decreased connection between channel and floodplain Magnitude, duration, timing
8 Support plant biodiversity via disturbance, riparian
k=) pport p Ity L : [1Pe Impacted due to levees and altered riparian conditions: . .
S succession, and extended inundation in floodplains and - - - - Magnitude, duration, frequency
o Decreased/negligible due to decreased connection between channel and floodplain and decreased riparian area
5 overbank areas
Limit vegetation encroachment and non-native aquatic Less than significant impact: Maanitude. frequenc
species via disturbance Channelization, levees, and concreted channel would alter disturbance regime, but ecosystem function would likely still be achieved g - frequency
Sorting of sediments via increased sediment transport and Impacted due to channelization and levees: Maanitude. rate of chanae
size selective deposition Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate 9 ' 9
g . Impacted due to levees: . .
_‘é’, Recharge groundwater (floodplains) Decreased/negligible due to decreased connection between channel and floodplain Magnitude, duration
o
Impacted due to channelization, levees, instream anthropogenic structures, altered channel morphology, and altered riparian
Increase lateral and longitudinal connectivity Channelization and levees from flood control facilities ) ~ conditions: ) o ) ) Magnitude, duration
= Altered by changes to flow-depth-velocity relationships, potential barriers, and altered riparian habitat along margins
= Altered channel morphology (topography/bathymetry
= 2 of streambed) Impacted due to altered channel morphology:
7 s Decrease water temperatures and increase turbidity variations in surface area would alter water temperature dynamics; Duration, rate of change
g (2» Potential passage barrier from instream anthropogenic changes in flow-depth-velocity relationships would alter turbidity dynamics
o & - - structures .
£ g Increase export of nutrients and primary producers from o Impacted due to Igvees. ) Magnitude, duration, rate of change
<% floodplain to channel - - - - Decreased/negligible due to decreased connection between channel and floodplain
) Altered riparian conditions (availability of riparian
Provide hydrologic cues for fish outmigration and amphibian area) due to flood control facilities/activities Impacted due to altered channel morphology and riparian conditions: - -
T ; A, ; - . . L - Magnitude, timing, rate of change
spawning; support juvenile fish rearing Potentially decreased hydrologic cues and support for juvenile fish rearing
E Increase hydraulic habitat diversity and habitat availability
g resulting in increased algal productivity, macroinvertebrate Impacted due to altered channel morphology and riparian conditions: Magnitude. timina. rate of chanae. duration
2 diversity, arthropod diversity, fish diversity, and general Potentially decreased hydraulic habitat diversity and habitat availability g ' 9. ge.
o biodiversity
Provide hydrologic conditions for riparian species Impacted due to altered channel morphology and riparian conditions: . - .
h . o - . . L . . Magnitude, timing, rate of change, duration
recruitment Potentially decreased as timing and duration of inundation altered and less riparian area available for recruitment
Impacted due to channelization, levees, altered channel morphology, and altered riparian conditions:
_ Maintain riparian soil moisture Decreased lateral connection to riparian soil; less complexity in channel morphology decreases hydraulic variation that maintains Magnitude, duration
§ riparian soil moisture; channelization and altered channel morphology decreases contact time of flow
>
o Maintain longitudinal connectivity in perennial streams o N Impacted due tolalteze(tj) chz:]nnel m.or;f)lhology atr:d |n|strfeam allnthrophqgenlc structures: Magnitude
Channelization and levees from flood control facilities Altered by changes in flow-depth-velocity relationships
2
% 52 Altered channel morphology (topography/bathymetry Impacted due to altered channel morphology:
E Ss Maintain water temperature and dissolved oxygen of streambed) variations in surface area would alter water temperature dynamics; Magnitude, duration
p = o ) . ) ) changes in flow-depth-velocity relationships would alter dissolved oxygen reaeration dynamics
% Potential passage barrier from instream anthropogenic
o Maintain habitat availability for native aquatic species structures Impacted due to altered channel morphology and riparian conditions: . - .
> - . . . - Magnitude, timing, duration
5 (broadly) L . A— L Likely decreased habitat for native aquatic species
= Altered riparian conditions (availability of riparian
g Condense aquatic habitat to limit non-native species and area) due to flood control facilities/activities Impacted due to altered channel morphology and riparian habitat: Maanitude. duration
% support for native predators Altered channel morphology and riparian conditions would likely change the rate and extent aquatic habitat would condense Y '
o Impacted due to altered channel morphology and riparian habitat:
Support primary and secondary producers Changes in flow-depth-velocity relationships would alter surface area, light penetration, habitat suitability; changes in riparian Magnitude
habitat availability would reduce area available to support primary and secondary producers
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= c
§57e §|ras
. . . . Impacted due to channelization/concreted channel: .
Flush fine sediment and organic material from substrate Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate Magnitude
g . . Impacted due to channelization/concrete channel and instream anthropogenic structures:
E. Increase longitudinal connectivity C?](;EtnkeJIoi;gi::)]nszﬁg(igv(eaepsa:gg ﬁ ggdzgcl(')ﬁrg? ?alcﬁges Duration and timing of longitudinal connectivity may be altered by changes to the flow-depth-velocity relationships; structures may Magnitude, duration
o create barriers
Increase riparian soil moisture Altered channel morphology (topography/bathymetry _ Impacted due to levees/concreted channel: Magpnitude, duration
of streambed) Decreased lateral connection to riparian soil (levees); no connection to riparian soil (concreted channel) '
Flush organic material downstream and increase nutrient . . . . Impacted due to channelization/concreted channel: Maanitude. duration
2 cycling Potential passage barrlitrrzr;rsjﬂrénstream anthropogenic Altered by changes to the flow-depth-velocity-scour relationships 9 '
o
P z
3 £ A - P .
@2 = . . . . Altered riparian conditions due to flood control Impacted due to channelization, levees/concreted channel: . .
§- o Reactivate exchanges/connectivity with hyporheic zone facilities/activities Decreased lateral exchange/connection to hyporheic zone (levees); no exchange/connection to hyporheic zone (concreted channel) Magnitude, duration
g z
©
= Hard-bottom sections (approx. RM 30.31 to 31.15 Impacted due to altered channel morphology and concreted channel:
Decrease water temperature and increase dissolved oxygen and approx. RM 31.87 to 31.97): Variations in surface area would alter water temperature dynamics; Magnitude, duration
Fully concreted channel (no low-flow channel) changes in flow-depth-velocity relationships would alter dissolved oxygen reaeration dynamics
= Potential passage barrier from instream anthropogenic
2 structures ; :
> . N . Impacted due to instream anthropogenic structures and concreted channel: . -
E Support fish migration to spawning areas Fish migration to spawning areas potentially limited by barriers and altered flow-depth-velocity relationship Magpitude, timing, rate of change
m
Soft-bottom section (approx. RM 31.15 to 31.87): Impacted due to channelization, instream anthropogenic structures, altered channel morphology, altered riparian conditions, and
= Increase longitudinal connectivity Channelization and levees from flood control facilities ) ) co_ncreted chfannel: ) o ) ) Magnitude, duration
£ Altered by changes to flow-depth-velocity relationships, potential barriers, and decreased riparian habitat along margins
— >
g [ Impacted due to channelization, levees, altered channel morphology, altered riparian conditions, and concreted channel:
& - Altered channel morphology (topography/bathymetry - : N L - .
= Increase shallow groundwater (riparian) of streambed) Decreased lateral increase in shallow groundwater (soft-bottom section); decreased overall shallow groundwater storage within Magnitude, duration
9 . decreased riparian area (soft-bottom section); no connection to shallow groundwater (hard-bottom sections)
(=) . . . .
= Potential passage barrier from instream anthropogenic N - .
k] 52 passag structure Pog Impacted due to channelization, levees, altered channel morphology, altered riparian conditions, and concreted channel:
8 Ss Support hyporheic exchange Decreased lateral exchange/connection to hyporheic zone (soft-bottom section); decreased hydraulic variations from channel Magnitude, duration
§ =3 Altered riparian conditions due to flood control morphology would decrease hyporheic exchange (soft-bottom section); no connection to hyporheic zone (hard-bottom section)
3 facilities/activities
g Impacted due to channelization, levees, altered channel morphology, instream anthropogenic structures, altered riparian conditions,
Support migration, spawning, and residency of aquatic . . I . . . coqcreted channel: . . . . .
= organisms Hard-bottom sections (approx. RM 30.31 to 31.15 Fish migration potentially limited by instream anthropogenic structures and changes to flow-depth-velocity relationships; spawning Magnitude
% g and approx. RM 31.87 to 31.97): and rearing habitat within reach decreased by altered channel morphology and riparian conditions (soft-bottom section); no
% Fully concreted channel (no low-flow channel) spawning and negligible rearing habitat (hard-bottom sections)
@ Potential passage barrier from instream anthropogenic Impacted due to channelization, levees, altered channel morphology, altered riparian conditions, and concreted channel:
Support channel margin riparian habitat structures Auvailability of channel margin riparian habitat decreased (soft-bottom section) or eliminated (hard-bottom sections) by flood control Magnitude
facilities
Scour and deposit sediments and large wood in channel and Soft-bottom section (approx. RM 31.15 to 31.87): Impacted due to channelization and levees/concreted channel: Maanitude. duration. frequenc
floodplains and overbank areas Channelization and levees from flood control facilities Altered by changes to the flow-depth-velocity-scour relationships; decreased connection between floodplains and overbank areas Y ' 1req Y
w
(_% ) ) ) ) Altered channel morphology (topography/bathymetry Impacted due to channelization and levees/concreted channel: S .
< Encompasses maintenance and rejuvenation of physical of streambed) Altered by changes to the flow-depth-velocity-scour/deposition relationships; eliminated by concreted channel (hard-bottom None listed in CEFF guidance document
o - ; ;
g 3 habitat o N sections) (CEFWG 2021) Table 1.2
s 2 Altered riparian conditions due to flood control
2 = facilities/activities .
¢ Increase lateral connectivity Impa_cted due to _Ie\_/ees/concreted channe_l. . Magnitude, duration
o Decreased (soft-bottom section) or negligible (hard-bottom sections) lateral connectivity '
= Hard-bottom sections (approx. RM 30.31 to 31.15
. and approx. RM 31.87 to 31.97): Impacted due to levees/concreted channel: - ;
Recharge groundwater (floodplains) Fully concreted channel (no low-flow channel) Decreased/negligible due to decreased connection between channel and floodplain Magnitude, duration
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S z 8 mw
2 Increase nutrient cycling on floodplains Impacted due to levees/concreted channel: Magnitude, duration
E yeling P Decreased/negligible due to decreased connection between channel and floodplain 9 '
(o4
£ Increase exchange of nutrients and organic matter between Impacted due to levees/concreted channel: Maanitude. duration
= floodplains and channel Decreased/negligible due to decreased connection between channel and floodplain 9 '
Support fish spawning and rearing in floodplains and Impacted due to levees/concreted channel: Maanitude. duration. timin
_ overbank areas Decreased/negligible due to decreased connection between channel and floodplain 9 ' ' 9
% Support plant blodlver5|_ty via d'lstu'rbance, riparan Impacted due to levees, altered riparian conditions, and concreted channel: . .
3 succession, and extended inundation in floodplains and I, . . - Magnitude, duration, frequency
s overbank areas Decreased/negligible due to decreased connection between channel and floodplain and decreased riparian area
2
Limit vegetation encroachment and non-native aquatic Less than significant impact: Maanitude. frequenc
species via disturbance Channelization, levees, and concreted channel would alter disturbance regime, but ecosystem function would likely still be achieved 9 - 1Teq Y
Sorting of sediments via increased sediment transport and Impacted due to channelization and levees: Maanitude. rate of change
size selective deposition Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate 4 ! Y
g Impacted due to levees/concreted channel:
g Recharge groundwater (floodplains Soft-bottom section (approx. RM 31.15 to 31.87): - : : : Magnitude, duration
é geq ( P ) Channelization and levees from flood control facilities Decreased/negligible due to decreased connection between channel and floodplain 4
Impacted due to channelization, levees, instream anthropogenic structures, altered channel morphology, altered riparian conditions,
Increase lateral and longitudinal connectivity Altered channel morphology (topography/bathymetry and concreted channel: Magnitude, duration
of streambed) Altered by changes to flow-depth-velocity relationships, potential barriers, and decreased riparian habitat along margins
E 2 Potential passage barrier from instream anthropogenic Impacted due to altered channel morphology and concreted channel:
pa El Decrease water temperatures and increase turbidity structure variations in surface area would alter water temperature dynamics; Duration, rate of change
2 (o4 changes in flow-depth-velocity relationships would alter turbidity dynamics
3 ] - - Altered riparian conditions due to flood control
] g Increase export of nutrients and primary producers from facilities/activities Impacted due to levees/concreted channel: Maanitude. duration. rate of change
= floodplain to channel Decreased/negligible due to decreased connection between channel and floodplain 9 ' ' g
’ Fovieydrolgccesfor s oo s BN | vt sectons (aporo. R 3031 to 15| VPR ke aredchanvl ooy e ntropogne st e e conitons andconrtachamel | g, ming e of e
P g: support 9 and approx. RM 31.87 to 31.97): Yy Y 9 ghg PP J 9
K| Increase hydraulic habitat diversity and habitat availability Fully concreted channel (no low-flow channel)
=) resulting in increased algal productivity, macroinvertebrate . . . . Impacted due to channelization, altered channel morphology, altered riparian conditions, and concreted channel: . - .
2 diversity, arthropod diversity, fish diversity, and general Potential passage barrier from instream anthropogenic Decreased hydraulic habitat diversity and decreased (soft-bottom section) or negligible (hard-bottom sections) habitat availability Magnitude, timing, rate of change, duration
@ indiversi structures
biodiversity
Provide hvdrologic conditions for riparian species Impacted due to channelization, altered channel morphology, altered riparian conditions, and concreted channel:
Y 9 recruitment P P Potentially decreased as timing and duration of inundation altered; decreased (soft-bottom section) or negligible (hard-bottom Magnitude, timing, rate of change, duration
sections) riparian area available for recruitment
Impacted due to levees/concreted channel:
= Maintain riparian soil moisture . Decreased/negligible lateral connection to riparian soil (soft-bottom section); negligible connection to riparian soil (hard-bottom Magnitude, duration
3 Soft-bottom section (approx. RM 31.15 to 31.87): sections)
2 Channelization and levees from flood control facilities
g Lo P P . Impacted due to altered channel morphology, instream anthropogenic structures, and concreted channel: .
Maintain longitudinal connectivity in perennial streams - . . L . - Magnitude
Altered channel morphology (topography/bathymetry Altered by changes in flow-depth-velocity relationships; decreased by instream anthropogenic structures
of streambed)
2 52 Impacted due to altered channel morphology, altered riparian conditions, and concreted channel:
% s S Maintain water temperature and dissolved oxygen Potential passage barrier from instream anthropogenic variations in surface area and riparian conditions would alter water temperature dynamics; changes in flow-depth-velocity Magnitude, duration
2] =3 structure relationships would alter dissolved oxygen reaeration dynamics
o]
= - . pe
2 Maintain habitat availability for native aquatic species Altered riparian conditions due to flood control Impacted due to altered channel morphology, altered riparian conditions, and concreted channel: Magnitude. timina. duration
] (broadly) facilities/activities Likely decreased (soft-bottom section) or negligible (hard-bottom sections) habitat for native aquatic species Y ' 9
- P— : ;
a) = Condense aquatic habitat to limit non-native species and Hard-bottom sections (approx. RM 30.31 to 31.15 Impacted due to 'alte_red chan_nol morphology, altered riparian habitat, concreted ohannol. . ) )
=4 supnort for native predators and approx. RM 31.87 to 31.97): Altered channel morphology and riparian conditions would likely change the rate and extent aquatic habitat would condense; Magnitude, duration
S pp P Fully concreted channel (no low-flow channel) concreted channel would not condense or condense differently than a natural channel
o . . . . Impacted due to altered channel morphology, altered riparian habitat, and concreted channel:
Suport primary and secondary producers Potential passage barrier from instream anthropogenic Changes in flow-depth-velocity relationships would alter surface area, light penetration, habitat suitability; changes in riparian Magnitude
pportp y yp structures habitat availability would reduce area available to support primary and secondary producers; concreted channel would provide poor g
to negligible habitat for primary and secondary producers
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Flush fine sediment and organic material from substrate Impacted due to concreted channel: Magnitude
_ 9 Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate 9
[
= Increase lonaitudinal connectivit Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
5‘ g y Duration and timing of longitudinal connectivity may be altered; potential barriers limit connectivity 9 '
R . . Impacted due to concreted channel: . .
Increase riparian soil moisture No connection to riparian soil Magnitude, duration
g Flush organic material downstream and increase nutrient . . Impacted due to concreted channel: Maanitude. duration
= > cycling Fully concreted channel (no "low flow" channel) Altered by changes to the flow-depth-velocity-scour relationships 9 :
1723 -_—
= <
> > i 1 i i .
2 3 Reactivate exchangesfconnectivity with hyporheic zone Potential passage barrier from instream anthropogenic Impacted due to c_oncreted chanpel. Magnitude, duration
= 5 structures No exchange/connection to hyporheic zone
F &
g Impacted due to concreted channel:
Decrease water temperature and increase dissolved oxygen Variations in surface area would alter water temperature dynamics; Magnitude, duration
changes in flow-depth-velocity relationships would alter dissolved oxygen reaeration dynamics
8
= Support fish miaration to spawning areas Impacted due to instream anthropogenic structures and concreted channel: Magnitude. timing. rate of chanae
S PP Y P Y Fish migration to spawning areas potentially limited by barriers and altered flow-depth-velocity relationship 4 ! g g
m
_ Increase longitudinal connectivity Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
8 9 Altered by changes to flow-depth-velocity relationships, potential barriers limit connectivity 9 '
w
>
= .
= o Increase shallow groundwater (riparian) N:)n::%?]crfggt%une tg)s%()ar;::c:\?\:z(jrggsg\?/e&:fer Magnitude, duration
o
=
[«
[72] — " "
8 B %\ Suonort hyoormeic exchande Fully concreted channel (no "low flow" channel) Impacted due to concreted channel: Maanitude. duration
- = $8 pport hyp 9 . . . ) No connection to hyporheic zone 9 ’
) 2 Potential passage barrier from instream anthropogenic
= 8 structures
o k] Support migration. spawning. and residency of aquatic Impacted due to concreted channel and instream anthropogenic structures:
— = s pp 9 'SP or an?éms yoraq Fish migration potentially limited by instream anthropogenic structures and changes to flow-depth-velocity relationships; no Magnitude
=) g spawning and negligible rearing habitat provided by concreted channel
E% PP ; Impacted due to concreted channel: .
Support channel margin riparian habitat No channel margin riparian habitat Magnitude
Scour and deposit sediments and large wood in channel and Impacted due to concreted channel: Magnitude. duration. frequenc
floodplains and overbank areas Altered by changes to the flow-depth-velocity-scour relationships; decreased connection between floodplains and overbank areas 4 ' 1req Y
Encompasses maintenance and rejuvenation of physical Impacted due to concreted channel: None listed in CEFF guidance document
s habitat Altered by changes to the flow-depth-velocity-scour/deposition relationships; eliminated by concreted channel (CEFWG 2021) Table 1.2
'@
> .
= Increase lateral connectivity Impacﬁg (Ijautgrte?l Eg:i;egfi(\j,iicannd' Magnitude, duration
g Recharge groundwater (floodplains) Impacted due to concreted channel: Magnitude, duration
(_% g€ P Negligible due to decreased connection between channel and floodplain 9 '
=
X .
3 Increase nutrient cycling on floodplains Impacted due to concreted channel: Magnitude, duration
o> iqi i i )
g— g % Fully concreted channel (no "low flow" channel) Negligible due to decreased connection between channel and floodplain
§ =5 Increase exchange of nutrients and organic matter between Impacted due to concreted channel: Magnitude. duration
e floodplains and channel Negligible due to decreased connection between channel and floodplain g '
(5]
= Support fish spawning and rearing in floodplains and Impacted due to concreted channel: . . o
overbank areas Negligible due to decreased connection between channel and floodplain Magnitude, duration, timing
= Support plant biodiversity via disturbance, riparian Impacted due to concreted channel:
2 succession, and extended inundation in floodplains and i _mp S — . Magnitude, duration, frequency
=y overbank areas Negligible due to decreased connection between channel and floodplain; no riparian area in concreted channel
S
m
Limit vegetation encroachment and non-native aquatic Less than significant impact: Maanitude. frequenc
species via disturbance Concreted channel would alter disturbance regime, but ecosystem function would likely still be achieved g - 1req Y
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_ . Impacted due to concreted channel: . .
8 Recharge groundwater (floodplains) Negligible due to decreased connection between channel and floodplain Magnitude, duration
w
> . .
= - . Impacted due to concreted channel and instream anthropogenic structures: . .
o
Increase lateral and longitudinal connectivity Altered by changes to flow-depth-velocity relationships, potential barriers would limit connectivity Magnitude, duration
Impacted due to concreted channel:
= N Decrease water temperatures and increase turbidity variations in surface area would alter water temperature dynamics; Duration, rate of change
2 £= changes in flow-depth-velocity relationships would alter turbidity dynamics
>
é =& Increase export of nutrients and primary producers from Fully concreted channel (no "low flow" channel) Impacted due to concreted channel: Magnitude. duration rate of change
2 floodplain to channel ) ) ) ) Negligible due to decreased connection between channel and floodplain 9 ' ' g
3 Potential passage barrier from instream anthropogenic
= Provide hydrologic cues for fish outmigration and amphibian structures Impacted due to concreted channel and instream anthropogenic structures: Magnitude. timing. rate of chanae
s spawning; support juvenile fish rearing Potentially decreased hydrologic cues and negligible support for juvenile fish rearing 9 ' 9 g
n —
[
=y Increase hydraulic habitat diversity and habitat availability
k=l resulting in increased algal productivity, macroinvertebrate Impacted due to concreted channel: Maanitude. timi £ ch durati
',% diversity, arthropod diversity, fish diversity, and general Decreased hydraulic habitat diversity and negligible habitat availability agnitude, timing, rate of change, duration
biodiversity
Provide hydrologic conditions for riparian species Impacted due to concreted channel: Magnitude. timing. rate of chanae. duration
recruitment Potentially decreased as timing and duration of inundation altered and negligible riparian area available for recruitment Y ' Y ge.
B Maintain riparian soil moisture ImF\Iagtsgn?;ittigﬁg?:e;i?aﬁh:(?i?el: Magnitude, duration
g . p -
o Maintain longitudinal connectivity in perennial streams Impacted due to concreted channel and instream anthropogenic structures: Magnitude
9 ymp Altered by changes in flow-depth-velocity relationships; potentially decreased by instream anthropogenic structures g
=
= 52 Impacted due to concreted channel:
§ 8 El Maintain water temperature and dissolved oxygen Fully concreted channel (no "low flow" channel) variations in surface area and riparian conditions would alter water temperature dynamics; changes in flow-depth-velocity Magnitude, duration
< =3 relationships would alter dissolved oxygen reaeration dynamics
2 — - —— - - - Potential passage barrier from instream anthropogenic
§ Maintain habitat availability for native aquatic species structures Impacted due to concreted channel: Maanitude. timina. duration
> (broadly) Negligible habitat for native aquatic species 9 ' 9
&) =
% Condense aquatic habitat to limit non-native species and Impacted due to concreted channel: Magnitude. duration
% support for native predators Concreted channel would not condense or condense differently than a natural channel 9 '
o Impacted due to concreted channel:
Support primary and secondary producers Changes in flow-depth-velocity relationships would alter surface area, light penetration, habitat suitability; concreted channel would Magnitude
provide poor to negligible habitat for primary and secondary producers
] . . . Impacted due to concreted channel: .
_ Flush fine sediment and organic material from substrate Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate Magnitude
[
(&}
‘2 P - Impacted due to concreted channel and instream anthropogenic structures: . .
>
= Increase longitudinal connectivity Duration and timing of longitudinal connectivity may be altered; potential barriers limit connectivity Magnitude, duration
A . . Impacted due to concreted channel: . .
Increase riparian soil moisture - L - Magnitude, duration
No connection to riparian soil
= Flush organic material downstream and increase nutrient Fully concreted channel (approx. RM 33.5 to 33.7 has Impacted due to concreted channel: Magnitude. duration
0 = = cycling no "low flow" channel; approx. RM 33.7 to 36.05 has a Altered by changes to the flow-depth-velocity-scour relationships g '
[a2] @ = " "
o = I . - . . low flow" channel) Impacted due to concreted channel: . .
o =3 2 Reactivate exchanges/connectivity with hyporheic zone No exchanae/connection to hvborheic zone Magnitude, duration
- = ] Potential passage barrier from instream anthropogenic 9 yp
w g structures Impacted due to concreted channel:
Decrease water temperature and increase dissolved oxygen Variations in surface area would alter water temperature dynamics; Magnitude, duration
changes in flow-depth-velocity relationships would alter dissolved oxygen reaeration dynamics
8
> . R . Impacted due to instream anthropogenic structures and concreted channel: - -
g Support fish migration to spawning areas Fish migration to spawning areas potentially limited by barriers and altered flow-depth-velocity relationship Magnitude, timing, rate of change
m
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| [T O Ll
_ Increase longitudinal connectivit Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
8 g y Altered by changes to flow-depth-velocity relationships, potential barriers limit connectivity 9 '
PN
T | ted due to concreted channel
z A mpacte : - -
% Increase shallow groundwater (riparian) Fully concreted channel (approx. RM 33.5 to 33.7 has No connection to shallow groundwater Magnitude, duration
2 no "low flow" channel; approx. RM 33.7 to 36.05 has a
o o> " "
5 8= . low flow" channel) Impacted due to concreted channel: . .
2 g s Support hyporheic exchange No connection to hyporheic zone Magnitude, duration
3 (o4 Potential passage barrier from instream anthropogenic
ko] structures - -
§ L . . . Impacted due to concreted channel and instream anthropogenic structures:
- Support migration, spawning, and residency of aguatic . N . S ) . . . . .
] organisms Fish migration potentially limited by instream anthropogenic structures and changes to flow-depth-velocity relationships; no Magnitude
= spawning and negligible rearing habitat provided by concreted channel
S
= . . Impacted due to concreted channel: .
m
Support channel margin riparian habitat No channel margin riparian habitat Magnitude
Scour and deposit sediments and large wood in channel and Impacted due to concreted channel: . .
i . . . e . . Magnitude, duration, frequency
oodplains and overbank areas Altered by changes to the flow-depth-velocity-scour relationships; decreased connection between floodplains and overbank areas
s Encompasses maintenance and rejuvenation of physical Impacted due to concreted channel: None listed in CEFF guidance document
g habitat Altered by changes to the flow-depth-velocity-scour/deposition relationships; eliminated by concreted channel (CEFWG 2021) Table 1.2
=
o
L Impacted due to concreted channel: . .
. Increase lateral connectivity No lateral connectivity Magnitude, duration
= .
2 : Impacted due to concreted channel: . .
< Recharge groundwater (floodplains) Negligible due to decreased connection between channel and floodplain Magnitude, duration
©
b Fully concreted channel (approx. RM 33.5 to 33.7 has .
o . . . " o ) Impacted due to concreted channel: . .
s . Increase nutrient cycling on floodplains no "low flow' cha'\'nnel, approx. RM 33.7 to 36.05 has a Negligible due to decreased connection between channel and floodplain Magnitude, duration
@ &= low flow" channel)
f =3 Increase exchange of nutrients and organic matter between Impacted due to concreted channel: Maanitude. duration
§ floodplains and channel Negligible due to decreased connection between channel and floodplain 9 '
Support fish spawning and rearing in floodplains and Impacted due to concreted channel: . . L
overbank areas Negligible due to decreased connection between channel and floodplain Magnitude, duration, timing
=
S Support plant blodlver5|_ty via qlstu_rbance, riparian Impacted due to concreted channel: ) )
o succession, and extended inundation in floodplains and . . L N . Magnitude, duration, frequency
o Negligible due to decreased connection between channel and floodplain; no riparian area in concreted channel
& overbank areas
Limit vegetation encroachment and non-native aquatic Less than significant impact: Maanitude. frequenc
species via disturbance Concreted channel would alter disturbance regime, but ecosystem function would likely still be achieved g - 1req Y
: Impacted due to concreted channel: . .
] Recharge groundwater (floodplains) Negligible due to decreased connection between channel and floodplain Magnitude, duration
‘B
>
= . .
o - . Impacted due to concreted channel and instream anthropogenic structures: . .
Increase lateral and longitudinal connectivity Altered by changes to flow-depth-velocity relationships, potential barriers would limit connectivity Magnitude, duration
2
= > Fully concreted channel (approx. RM 33.5 to 33.7 has Impacted due to concreted channel:
§ = Decrease water temperatures and increase turbidity no "low flow" channel; approx. RM 33.7 to 36.05 has a variations in surface area would alter water temperature dynamics; Duration, rate of change
§ & "low flow" channel) changes in flow-depth-velocity relationships would alter turbidity dynamics
(&S] —
IS ]
o < Increase export of nutrients and primary producers from Potential passage barrier from instream anthropogenic Impacted due to concreted channel: . .
g s floodplain to channel structures Negligible due to decreased connection between channel and floodplain Magnitude, duration, rate of change
wn
T Provide hydrologic cues for fish outmigration and amphibian Impacted due to concreted channel and instream anthropogenic structures: . -
o L ; - . - - o . e . Magnitude, timing, rate of change
S spawning; support juvenile fish rearing Potentially decreased hydrologic cues and negligible support for juvenile fish rearing
S
@ Increase hydraulic habitat diversity and habitat availability Impacted due to concreted channel: . - .
resulting in increased algal productivity, macroinvertebrate Decreased hydraulic habitat diversity and negligible habitat availability Magnitude, timing, rate of change, duration
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S~ z 8 mw
diversity, arthropod diversity, fish diversity, and general
biodiversity
Provide hydrologic conditions for riparian species Impacted due to concreted channel: Magnitude. timina. rate of chanae. duration
recruitment Potentially decreased as timing and duration of inundation altered and negligible riparian area available for recruitment 9 ' 9 ge.
s Maintain riparian soil moisture Impacted due to C"”Cfe‘ec.’ chan_nel: Magnitude, duration
S No connection to riparian soil
>
= Maintain lonaitudinal connectivity in perennial streams Impacted due to concreted channel and instream anthropogenic structures: Maanitude
Y yinp Altered by changes in flow-depth-velocity relationships; potentially decreased by instream anthropogenic structures Y
2 52 Impacted due to concreted channel:
= i Maintain water temperature and dissolved oxygen Fully concreted channel (approx. RM 33.5 10 33.7 has variations in surface area and riparian conditions would alter water temperature dynamics; changes in flow-depth-velocity Magnitude, duration
2 =3 no "low flow" channel; approx. RM 33.7 to 36.05 has a relationships would alter dissolved oxygen reaeration dynamics
p "low flow" channel)
o
§ Maintain habitat avalla(tl))lrlcl)t;/dTo)r native aquatic species Potential passage barrier from instream anthropogenic Ne Ilimipbigtﬁgkﬂ?aet tﬁ)fﬁg&:ge: Egiignselécies Magnitude, timing, duration
> - y structures ghg g P
s}
=y Condense aquatic habitat to limit non-native species and Impacted due to concreted channel: Maanitude. duration
% support for native predators Concreted channel would not condense or condense differently than a natural channel 9 '
@ Impacted due to concreted channel:
Support primary and secondary producers Changes in flow-depth-velocity relationships would alter surface area, light penetration, habitat suitability; concreted channel would Magnitude
provide poor to negligible habitat for primary and secondary producers
" . . . Impacted due to concreted channel: .
Flush fine sediment and organic material from substrate Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate Magnitude
<
é‘ Increase lonaitudinal connectivit Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
£ 9 Y Duration and timing of longitudinal connectivity may be altered; potential barriers limit connectivity 9 '
A . . Impacted due to concreted channel: . .
Increase riparian soil moisture - o - Magnitude, duration
No connection to riparian soil
2 Flush organic material downstream and increase nutrient Fully concreted channel, with "low flow" center Impacted due to concreted channel: Maanitude. duration
@ > cycling channel for flood control Altered by changes to the flow-depth-velocity-scour relationships 9 '
= = ) ) ) ) ]
= & Reactivate exchanges/connectivity with hyporheic zone Potential passage barrier from instream anthropogenic Impacted due to concreted channel: Magnitude, duration
F = structures No exchange/connection to hyporheic zone
g Impacted due to concreted channel:
Decrease water temperature and increase dissolved oxygen Variations in surface area would alter water temperature dynamics; Magnitude, duration
changes in flow-depth-velocity relationships would alter dissolved oxygen reaeration dynamics
10 g . .
2 = Supnort fish miaration to spawning areas Impacted due to instream anthropogenic structures and concreted channel: Magnitude. timina. rate of change
® S PP 9 P 9 Fish migration to spawning areas potentially limited by barriers and altered flow-depth-velocity relationship 9 ' 9 g
8 oM
_ Increase lonaitudinal connectivit Impacted due to concreted channel and instream anthropogenic structures: Maanitude. duration
8 9 Y Altered by changes to flow-depth-velocity relationships, potential barriers limit connectivity 9 '
d
>
= .
o Increase shallow groundwater (riparian) Impacted _due to concreted channel: Magnitude, duration
= No connection to shallow groundwater
K=}
ko = > Fully concreted channel, with "low flow" center
] o =2 .
< B Support hyporheic exchange channel for flood control Impacted due to concreted channel: Magnitude, duration
5 =3 No connection to hyporheic zone
§ Potential passage barrier from instream anthropogenic
2 structures
% Support miaration. spawning. and residency of aquatic Impacted due to concreted channel and instream anthropogenic structures:
s PP Y +SP o, anigs’ms yoraq Fish migration potentially limited by instream anthropogenic structures and changes to flow-depth-velocity relationships; no Magnitude
S 9 spawning and negligible rearing habitat provided by concreted channel
S
o L . Impacted due to concreted channel: .
Support channel margin riparian habitat No channel margin riparian habitat Magnitude
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| [T O Ll
Scour and deposit sediments and large wood in channel and Impacted due to concreted channel: Magnitude. duration. frequenc
floodplains and overbank areas Altered by changes to the flow-depth-velocity-scour relationships; decreased connection between floodplains and overbank areas 9 ' 1req Y
s Encompasses maintenance and rejuvenation of physical Impacted due to concreted channel: None listed in CEFF guidance document
g, habitat Altered by changes to the flow-depth-velocity-scour/deposition relationships; eliminated by concreted channel (CEFWG 2021) Table 1.2
=
o .
Increase lateral connectivity Impacted due to concretgd 'channel. Magnitude, duration
" No lateral connectivity
=
3 - Impacted due to concreted channel: - -
< Recharge groundwater (floodplains) Negligible due to decreased connection between channel and floodplain Magnitude, duration
3 G "
= . i floodolai Fully concreted channel, with "low flow" center Impacted due to concreted channel: tude. durati
c
2 & 2 Increase nutrient cycling on floodplains channel for flood control Negligible due to decreased connection between channel and floodplain Magnitude, duration
1] © ©
é = & Increase exchange of nutrients and organic matter between Impacted due to concreted channel: Magnitude. duration
= floodplains and channel Negligible due to decreased connection between channel and floodplain 4 !
Support fish spawning and rearing in floodplains and Impacted due to concreted channel: Maanitude. duration. timin
overbank areas Negligible due to decreased connection between channel and floodplain 9 ' ! 9
% Supp(_)rt plant blodlver5|_ty via d_|stu_rbance, riparian Impacted due to concreted channel: ) )
o succession, and extended inundation in floodplains and ligible d d d ionb h I and floodplain: - . dch | Magnitude, duration, frequency
S overbank areas Negligible due to decreased connection between channel and floodplain; no riparian area in concreted channe
m
Limit vegetation encroachment and non-native aquatic Less than significant impact: Maanitude. frequenc
species via disturbance Concreted channel would alter disturbance regime, but ecosystem function would likely still be achieved 9 - 1Teq Y
- Recharge groundwater (floodplains) Impacted due to concreted channel: Magnitude, duration
3 geg P Negligible due to decreased connection between channel and floodplain 9 !
w
>
= I . Impacted due to concreted channel and instream anthropogenic structures: - -
o
Increase lateral and longitudinal connectivity Altered by changes to flow-depth-velocity relationships, potential barriers would limit connectivity Magnitude, duration
= 2 Impacted due to concreted channel:
IS = Decrease water temperatures and increase turbidity variations in surface area would alter water temperature dynamics; Duration, rate of change
= & Fully concreted channel, with "low flow" center changes in flow-depth-velocity relationships would alter turbidity dynamics
% B | ; - dori 4 ; channel for flood control | dd dch B
g § ncrease export oﬂnutélelnt_s an rErlma:'y producers from _ _ . ' Nedlidible d dmpacted ue to cqncrl;ate cl anr;]e : | and floodolai Magnitude, duration, rate of change
u;: oodplain to channe Potential passage barrier from instream anthropogenic egligible due to decreased connection between channel and floodplain
= rovide hydrologic cues for fish outmigration and amphibian mpacted due to concreted channel and instream anthropogenic structures: . -
S Provide hydrol for fish outmigration and amphib structures Impacted due ted channel and inst th truct
<% S ; A, . - - o . oo . Magnitude, timing, rate of change
n spawning; support juvenile fish rearing Potentially decreased hydrologic cues and negligible support for juvenile fish rearing
s Increase hydraulic habitat diversity and habitat availability
g» resulting in increased algal productivity, macroinvertebrate Impacted due to concreted channel: Maanitude. timina. rate of chanae. duration
° diversity, arthropod diversity, fish diversity, and general Decreased hydraulic habitat diversity and negligible habitat availability 9 ' 9 ge.
m biodiversity
Provide hydrologic conditions for riparian species Impacted due to concreted channel: . - .
recruitment Potentially decreased as timing and duration of inundation altered and negligible riparian area available for recruitment Magnitude, timing, rate of change, duration
- Maintain riparian soil moisture Impacted due to conc[’etec_i chan_nel: Magnitude, duration
s No connection to riparian soil
'@
§ Maintain lonaitudinal connectivity in perennial streams Impacted due to concreted channel and instream anthropogenic structures: Maanitude
= Y yinp Altered by changes in flow-depth-velocity relationships; potentially decreased by instream anthropogenic structures g
(=]
kT o Fully concreted channel, with "low flow" center )
3 52 o ) channel for flood control o o _Impacted due to concreted channel: ) _ ) ) )
p g s Maintain water temperature and dissolved oxygen variations in surface area and riparian conditions would alter water temperature dynamics; changes in flow-depth-velocity Magnitude, duration
5 ; . : . .
% (o7 Potential passage barrier from instream anthropogenic relationships would alter dissolved oxygen reaeration dynamics
"
> Maintain habitat availability for native aquatic species structures Impacted due to concreted channel: . - .
8 _ . . . ] . Magnitude, timing, duration
] (broadly) Negligible habitat for native aquatic species
(=2}
o
° Condense aquatic habitat to limit non-native species and Impacted due to concreted channel: Maanitude. duration
m support for native predators Concreted channel would not condense or condense differently than a natural channel Y '
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Impacted due to concreted channel:
Support primary and secondary producers Changes in flow-depth-velocity relationships would alter surface area, light penetration, habitat suitability; concreted channel would Magnitude
provide poor to negligible habitat for primary and secondary producers
Flush fine sediment and organic material from substrate Impacted due to channelization/concreted channel: Magnitude
9 Hard-bottom Section Downstream of Sepulveda Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate g
= Basin Dam (RM 43.05): . . . .
g o o Fully concreted channel (approx. RM 37.51 to 37.73 ) o Impac?ed (_1ue to chann'el'lzatlon/concrete channel and instream anthropogenic gtructurgs. o ) )
2 Increase longitudinal connectivity has "low flow" channel; approx. RM 37.73 to 43.05 Duration and timing of longitudinal connectivity may be altered by ch_anges to the flow-depth-velocity relationships; structures may Magnitude, duration
o has no "low flow" channel) create barriers
Increase riparian soil moisture Potential passage barrier from instream anthropogenic . Im_pac?ed du_e to levees/concreted (_:hannel_: . . Magnitude, duration
structures Decreased lateral connection to riparian soil (levees); no connection to riparian soil (concreted channel) '
2
= Flush organic material downstream and increase nutrient Soft-Bottom Section Upstream of Sepulveda Basin Impacted due to channelization/concreted channel: Magnitude, duration
<] i H i H ,
2 > cycling Dam (RM 43.05): Altered by changes to the flow-depth-velocity-scour relationships
e c—é Channelization and levees from flood control facilities | dd b lization. | . dch }
£ o Reactivate exchanges/connectivity with hyporheic zone b dl | exch . | mpacrt]e ur']e toc anntle iza |0_n, eveef1 conc/rete channel: " " deh | Magnitude, duration
5 Altered channel morphology (topography/bathymetry ecreased lateral exchange/connection to hyporheic zone (levees); no exchange/connection to hyporheic zone (concreted channel)
C
= of streambed) Impacted due to altered channel morphology and concreted channel:
Decrease water temperature and increase dissolved oxygen Potential passade barrier from instream anthropogenic Variations in surface area would alter water temperature dynamics; Magnitude, duration
passag structures pog changes in flow-depth-velocity relationships would alter dissolved oxygen reaeration dynamics
g Itered d (availability of
5 L . Altered riparian conditions (availability of riparian Impacted due to instream anthropogenic structures and concreted channel: . -
(@] .
E Support fish migration to spawning areas area) due to flood control facilities/activities Fish migration to spawning areas potentially limited by barriers and altered flow-depth-velocity relationship Magnitude, timing, rate of change
m
Hard-bottom Section Downstream of Sepulveda Impacted due to channelization, instream anthropogenic structures, altered channel morphology, altered riparian conditions, and
b Increase longitudinal connectivity Basin Dam (RM 43.05): concreted channel: Magnitude, duration
5 s Fully concreted channel (approx. RM 37.51 to 37.73 Altered by changes to flow-depth-velocity relationships, potential barriers, and decreased riparian habitat along margins
- B has "low flow" channel; approx. RM 37.73 to 43.05 . . —
S i has no "low flow" channel) Impacted due to channelization, levees, altered channel morphology, altered riparian conditions, and concreted channel:
Increase shallow groundwater (riparian) Decreased lateral increase in shallow groundwater (soft-bottom section); decreased overall shallow groundwater storage within Magnitude, duration
s Potential passage barrier from instream anthropogenic decreased riparian area (soft-bottom section); no connection to shallow groundwater (hard-bottom section)
3 structures
k] 52 Impacted due to channelization, levees, altered channel morphology, altered riparian conditions, and concreted channel:
8 S Support hyporheic exchange Soft-Bottom Section Upstream of Sepulveda Basin Decreased lateral exchange/connection to hyporheic zone (soft-bottom section); decreased hydraulic variations from channel Magnitude, duration
S = (o Dam (RM 43.05): morphology would decrease hyporheic exchange (soft-bottom section); no connection to hyporheic zone (hard-bottom section)
3 Channelization and levees from flood control facilities
w
5 Impacted due to channelization, levees, altered channel morphology, instream anthropogenic structures, altered riparian conditions,
§ o _ ) ) Altered channel morphology (topography/bathymetry P con(r:)retedgghannel' pog P
s Support migration, spe:)v;mel‘?]?s,r{alzd residency of aquatic of streambed) Fish migration potentially limited by instream anthropogenic structures and changes to flow-depth-velocity relationships; spawning Magnitude
S g Potential barrier from inst i . and rearing habitat within reach decreased by altered channel morphology and riparian conditions (soft-bottom section); no
2 otential passage barrier rom instream anthropogenic spawning and negligible rearing habitat (hard-bottom section)
a structures
o . . o Impacted due to channelization, levees, altered channel morphology, altered riparian conditions, and concreted channel:
Support channel margin riparian habitat Altered riparian conditions (availability of riparian Availability of channel margin riparian habitat decreased (soft-bottom section) or eliminated (hard-bottom section) by flood control Magnitude
area) due to flood control facilities/activities facilities
» Scour and deposit sediments and large wood in channel and Hard-bottom Section Downstream of Sepulveda Impacted due to channelization and levees/concreted channel: Maanitude. duration. frequenc
E floodplains and overbank areas Basin Dam (RM 43.05): Altered by changes to the flow-depth-velocity-scour relationships; decreased connection between floodplains and overbank areas Y ' 1req Y
< Fully concreted channel (approx. RM 37.51 to 37.73
8;3_ El Encompasses maintenance and rejuvenation of physical has "low flow" channel; approx. RM 37.73 to 43.05 Impacted due to channelization and levees/concreted channel: None listed in CEFF guidance document
s B, habitat has no "low flow" channel) Altered by changes to the flow-depth-velocity-scour/deposition relationships; eliminated by concreted channel (hard-bottom section) (CEFWG 2021) Table 1.2
b =
b o
& Soft-Bottom Section Upstream of Sepulveda Basin .
+ L . Impacted due to levees/concreted channel: . .
% Increase lateral connectivity Dam (RM 43.05): Decreased (soft-bottom section) or negligible (hard-bottom section) lateral connectivit Magritude, duration
Channelization and levees from flood control facilities ( ) gligible ( ) Y
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8E=| 55| F8ca
| O
; Altered channel morphology (topography/bathymetry Impacted due to levees/concreted channel: - .
Recharge groundwater (floodplains) of streambed) Decreased/negligible due to decreased connection between channel and floodplain Magnitude, duration
Altered riparian conditions (availability of riparian
> ; ; ; area) due to flood control facilities/activities Impacted due to levees/concreted channel: ; ;
= Increase nutrient cycling on floodplains Decreased/negligible due to decreased connection between channel and floodplain Magnitude, duration
&
[
< ncrease exchange of nutrients and organic matter between mpacted due to levees/concreted channel: . .
; I h f nutrients and tter betw Impacted due to | / ted channel Maanitude. duration
floodplains and channel Decreased/negligible due to decreased connection between channel and floodplain 4 '
Support fish spawning and rearing in floodplains and Impacted due to levees/concreted channel: Magnitude. duration. timin
_ overbank areas Decreased/negligible due to decreased connection between channel and floodplain 4 ! ’ g
[
(&)
2 Support plant blodlver5|_ty via qlstu_rbance, fiparian Impacted due to levees, altered riparian conditions, and concreted channel: . .
2 succession, and extended inundation in floodplains and - - - S Magnitude, duration, frequency
m overbank areas Decreased/negligible due to decreased connection between channel and floodplain and decreased riparian area
Limit vegetation encroachment and non-native aquatic Less than significant impact: Maanitude. frequenc
species via disturbance Channelization, levees, and concreted channel would alter disturbance regime, but ecosystem function would likely still be achieved 9 - 118q Y
Sorting of sediments via increased sediment transport and Impacted due to channelization and levees: Maanitude. rate of chanae
size selective deposition Altered by changes to the flow-depth-velocity-scour relationships; altered by availability of sediment and substrate 9 ' 9
. Impacted due to levees/concreted channel: . .
E Recharge groundwater (floodplains) Decreased/negligible due to decreased connection between channel and floodplain Magnitude, duration
2
o
Impacted due to channelization, levees, instream anthropogenic structures, altered channel morphology, altered riparian conditions,
Increase lateral and longitudinal connectivity and concreted channel: Magnitude, duration
. Altered by changes to flow-depth-velocity relationships, potential barriers, and decreased riparian habitat along margins
Hard-bottom Section Downstream of Sepulveda 4 g P v PSP P g marg
Basin Dam (RM 43.05):
I;ull;llllconclilreteﬁi cﬁannelll (approx. RM337'531 to 33707 3 Impacted due to altered channel morphology and concreted channel:
> Decrease water temperatures and increase turbidity as low o‘r’:’ ¢ ar'1':1e ; ?Ippr(')'x.hRM I7'7 t043.05 variations in surface area would alter water temperature dynamics; Duration, rate of change
= as no “low flow" channel) changes in flow-depth-velocity relationships would alter turbidity dynamics
(o4 . . . .
o 5 Potential passage barrier from instream anthropogenic
z £ ) . structures :
= Increase export of nutrients and primary producers from Impacted due to levees/concreted channel: . .
=
5 = floodplain to channel . . Decreased/negligible due to decreased connection between channel and floodplain Magnitude, duration, rate of change
% Soft-Bottom Section Upstream of Sepulveda Basin
b Dam (RM 43.05):
2 Channelization and levees from flood control facilities
g Provide hydrologic cues for fish outmigration and amphibian Impacted due to altered channel morphology, instream anthropogenic structures, altered riparian conditions, and concreted channel: Maanitude. timina. rate of change
& spawning; support juvenile fish rearing Altered channel morphology (topography/bathymetry Potentially decreased hydrologic cues and decreased or negligible support for juvenile fish rearing 9 : 9, g
of streambed)
Increase hydraulic habitat diversity and habitat availability Potential passage barrier from instream anthropogenic
oI o . structures - - . .
_ resulting in increased algal productivity, macroinvertebrate Impacted due to channelization, altered channel morphology, altered riparian conditions, and concreted channel: Magnitude, timing, rate of change, duration
[ 1 H 1 1 Y R 1 1 H H 1 - 1 1M | 1 1 1 HH il il ’
g diversity, arthropod dl;fgfjlit\yérfslisth diversity, and general Altered riparian conditions (availability of riparian Decreased hydraulic habitat diversity and decreased (soft-bottom section) or negligible (hard-bottom section) habitat availability
% y area) due to flood control facilities/activities
2
. . . _— . Impacted due to channelization, altered channel morphology, altered riparian conditions, and concreted channel:
Provide hydrologlcr(;gr:lcjiilttrlr?gstfor riparian species Potentially decreased as timing and duration of inundation altered; decreased (soft-bottom section) or negligible (hard-bottom Magnitude, timing, rate of change, duration
section) riparian area available for recruitment
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s 3 3 3 E é_ °§ % 'g Ecosystem Function(s) as Specified by CEFF Potential Non-Flow Limiting Factor(s) Affected Ecosystem Function ssoclated Func I:/IO:'{aric ow &-omponen
f) c
i -
Impacted due to levees/concreted channel:
Maintain riparian soil moisture Decreased/negligible lateral connection to riparian soil (soft-bottom section); negligible connection to riparian soil (hard-bottom Magnitude, duration
= sections)
Q
w
E\
o . : : .
Maintain longitudinal connectivity in perennial streams Hard-bottom Section Downstream of Sepulveda Al I(;nt? act;:d due to ?Iltereg chﬁnnell "“.O’th'(?gyv r|1r_15tr.eam an_thlrlopggenlc sgléctqres, and conr::reted channel: Magnitude
Basin Dam (RM 43.05): tered by changes in flow-depth-velocity relationships; potentially decreased by instream anthropogenic structures
Fully concreted channel (approx. RM 37.51 to 37.73
has "low flow" channel; approx. RM 37.73 to 43.05
has no "low flow" channel)
P
s ] Potential passage barrier from instream anthropogenic Impacted due to altered channel morphology, altered riparian conditions, and concreted channel:
IS o Maintain water temperature and dissolved oxygen structures variations in surface area and riparian conditions would alter water temperature dynamics; changes in flow-depth-velocity Magnitude, duration
T 2 ) ) relationships would alter dissolved oxygen reaeration dynamics
s = Soft-Bottom Section Upstream of Sepulveda Basin
5 Dam (RM 43.05):
§ Channelization and levees from flood control facilities
w
g Maintain habitat availability for native aquatic species Altered channel morphology (topography/bathymetry Impacted due to altered channel morphology, altered riparian conditions, and concreted channel: Magnitude. timina. duration
(broadly) of streambed) Likely decreased (soft-bottom section) or negligible (hard-bottom section) habitat for native aquatic species 4 ! g
Potential passage barrier from instream anthropogenic
= N . . . structures Impacted due to altered channel morphology, altered riparian habitat, concreted channel:
S Condense aquatic habitat to limit non-native species and Itered ch | hol d rivari diti 1d likelv ch h d ic habi I1d condense: itude. durati
> support for native predators Altered riparian conditions (availability of riparian Altered channel morphology and riparian conditions would likely change the rate and extent aquatic habitat would condense; Magnitude, duration
2 o Lk concreted channel would not condense or condense differently than a natural channel
& area) due to flood control facilities/activities
Impacted due to altered channel morphology, altered riparian habitat, and concreted channel:
Support primary and secondary producers Changes in flow-depth-velocity relationships would alter surface area, light penetration, habitat suitability; changes in riparian Magnitude
pportp y yp habitat availability would reduce area available to support primary and secondary producers; concreted channel would provide poor g
to negligible habitat for primary and secondary producers
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