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Executive Summary

EXECUTIVE SUMMARY

The goal of this Recovery Plan is to prevent the
extinction of southern  California  steelhead
(Oncorhynchus mykiss) in the wild and to ensure the
long-term persistence of wviable, self-sustaining,
populations of steelhead distributed across the
Southern California Distinct Population Segment
(DPS). It is also the goal of this Recovery Plan to re-
establish a sustainable southern California steelhead
sport fishery.

Recovery of the DPS will require the protection,
restoration, and maintenance of a range of
habitats throughout the DPS in order to allow
the natural diversity of O. mykiss to be fully
expressed (e.g., anadromous and resident forms,
timing and frequency of runs, and dispersal
between watersheds).

Status of Southern California Coast
Steelhead

Steelhead are the anadromous, or ocean going
form of the species Oncorhynchus mykiss, with
adults spawning in freshwater, and juveniles
rearing in freshwater before migrating to the
ocean to grow and sexually mature before
returning as adults to reproduce in freshwater.
Steelhead populations along the West Coast of
North America have experienced substantial
declines as a result of human activities such as
water development, flood control programs,
forestry practices, agricultural activities, mining,
that degraded,
simplified, and fragmented aquatic habitats. In
southern California, at the southern limit of the
range for anadromous O. mykiss in North
America, it is estimated that annual runs have
declined dramatically 32,000-46,000
returning adults historically, to currently less
than 500 returning adults (Williams et al. 2011,
Good et al. 2005, Helmbrecht and Boughton
2005, Boughton and Fish 2003).

and urbanization have

from

Steelhead in southern California comprise a
“distinct population segment” (DPS) of the
species O. mykiss that is ecologically discrete
from the other populations of O. mykiss along

the West Coast of North America. Under the
U.S. Endangered Species Act of 1973 (ESA), this
DPS qualifies for protection as a separate
species. In 1997, the Southern California
Steelnead DPS was first listed as an
“endangered” species - a species that is in
danger of extinction throughout all or a
significant portion of its range.

Southern California Steelhead Angling Heritage - Santa
Ynez River 1937

Recovery Planning

The ESA mandates that the National Marine
(NMFS)  develop
implement Recovery Plans for the conservation
(recovery) of listed species. The development
and implementation of a Recovery Plan for the
Southern California Steelhead DPS is considered
vital to the continued persistence and recovery
of anadromous O. mykiss in southern California.

Fisheries Service and

The California  Steelhead DPS
encompasses O. mykiss populations in
watersheds from the Santa Maria River (north of
Point Sal) south to the Tijuana River at the U.S.-
Mexico border. For recovery planning purposes,
the Southern Steelhead  (SCS)
Recovery Planning Area includes those portions
of coastal watersheds that are seasonally
accessible to anadromous O. mykiss entering
from the ocean, including the upper portions of
watersheds above anthropogenic fish passage

Southern

California
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Executive Summary

barriers that historically contributed to the
maintenance of anadromous populations.

Recovery plans developed under the ESA are
guidance documents, not mandatory regulatory
However, the ESA
Recovery plans as the central organizing tool for
guiding the recovery of listed species. Recovery
plans also guide federal agencies in fulfilling
their obligations under Section 7(a)(1) of the
ESA, which calls on all federal agencies to

documents. envisions

“utilize their authorities in furtherance of the
purposes of this Act by carrying out programs
for the conservation of endangered species and
threatened species.” In addition to outlining
proactive measures to achieve species recovery,
Recovery plans provide a context and
framework for other provisions of the ESA with
respect to federally listed species, including but
not limited to consultations on federal agency
Section  7(a)(2) the
development of Habitat Conservation Plans in
accordance with Section 10(a)(1)(B).

activities under and

This Recovery Plan serves as a guideline for
achieving recovery goals by describing the
criteria by which NMFS would measure species
recovery, the strategy to achieve recovery, and
the recommended recovery actions necessary to
achieve viable populations of steelhead within
the SCS Recovery Planning Area.

Environmental Setting

The SCS Recovery Planning Area is dominated
by a series of steep mountain range and coastal
valleys and terraces. Watersheds within the
types: those
characterized by short coastal streams draining
mountain ranges immediately adjacent to the
coast (e.g., Santa Ynez, Santa Monica, Santa Ana
Mountains), and those watersheds containing
larger river systems that extend inland through
gaps in the coastal ranges (e.g., Santa Maria,
Santa Ynez, Ventura, Santa Clara, San Gabriel,
Santa Ana, Santa Margarita, San Luis Rey, and
San Diego Rivers).

region fall into two basic

The SCS Recovery Planning Area has a
Mediterranean climate, with long dry summers
and brief winters with short, sometimes intense
cyclonic winter storms. Rainfall is restricted
almost exclusively to the winter months
(December through March), though the extreme
southern portion of the SCS Recovery Planning
Area is subject to occasional summer storms
originating from the Gulf of California.
Additionally, there is a wide disparity between
winter rainfall from north to south, as well as
between coastal plains and inland mountainous
areas. Snow accumulation is generally small
and of short duration, and does not typically
contribute significantly to peak run-off in
southern California watersheds. The SCS
Recovery Planning Area is also subject to an El
Nifio/La Nifa cycle that
significantly affect winter precipitation, causing
highly variable rainfall and significant changes
in oceanic conditions.

weather can

Base flows
southern California watersheds are strongly

(average dry-season flows) in

influenced by groundwater which is transported
to the surface through faults and fractured rock
formations. Many rivers and streams in this
region naturally exhibit interrupted base flow
patterns (i.e., alternating reaches with perennial
surface flow) controlled by
geologic formations, and the strongly seasonal
precipitation pattern characteristic of a
Mediterranean climate. Water temperatures are
generally highest during summer months, but
can be locally cooled by springs, seeps, and
rising groundwater, creating refugia where
suitable  for
salmonids, even during the summer.

and seasonal

conditions remain rearing

Significant portions of the upper watersheds
within the SCS Recovery Planning Area are
contained within four U.S. National Forests (Los
Padres, Angeles, San Bernardino, and Cleveland
National Forests). These forests are managed
primarily for water production and recreation
(with limited grazing and oil, gas, and mineral
production).

Southern California Steelhead Recovery Plan
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Urban development is concentrated in coastal
with the most
extensive and densest urban development
located within the Los Angeles Basin. The SCS
Recovery Planning Area is home to more than
21 million people, over half the population of
the State of California. Some coastal valleys and
foothills are

areas and inland valleys,

extensively developed with
agriculture - principally row-crops, orchards,
and vineyards (e.g., Santa Ynez and Santa Clara
River, San Luis Rey River Valleys).

Recovery Goals and Viability Criteria

The overarching goal of this Recovery Plan is
recovery of the Southern California Steelhead
DPS and its removal from the Federal List of
Endangered and Threatened Wildlife (50 C.F.R.
17.11). To achieve this goal, the ESA requires
that Recovery plans, to the maximum extent
practical, incorporate objective,
criteria that, when met, would result in a
determination in accordance with the provisions
of the ESA that the species be delisted (50 CFR
17.11 and 17.12).

measurable

Recovery criteria are built upon viability criteria
developed by NMFS'’s Technical Recovery Team
(TRT) for the individual anadromous O. mykiss
populations and the DPS as a whole. A viable
population is defined as a population having a
negligible risk (< 5%) of extinction due to threats
demographic variation,
environmental variation, and genetic diversity
changes over a 100-year time frame. A viable
DPS is comprised of a sufficient number of viable
populations spatially dispersed, but proximate
enough to maintain long-term (1,000-year)
persistence  and  evolutionary  potential
(McElhany et al. 2000). The viability criteria are
intended to describe characteristics of the
species, environment,
necessary for both individual populations and
the DPS as a whole to be viable, i.c., persist over
a specific period of time, regardless of other

from natural

within its natural
ongoing effects caused by human actions.

Recovery of the endangered Southern California
Steelhead DPS will require recovery of a

minimum number of viable populations within
each of five Biogeographic Population Groups
(BPGs) within the SCS Recovery Planning Area.
Recovery of these individual populations is
necessary to conserve the natural diversity
(genetic, phenotypic, and behavioral), spatial
distribution, and abundance of the species, and
thus the long-term viability of the DPS. Each
population must exhibit a set of biological
characteristics (e.g., minimum mean annual run
variable
density, anadromous
fraction, efc.) in order to be considered viable.
(Boughton et al. 2007b).

size, persistence over oceanic

conditions, spawner

Recovery Strategy

Recovery of southern California steelhead will
require effective implementation, as well as a
scientifically based biological, recovery strategy.
The framework for a durable implementation
strategy two key principles: 1)
solutions that focus on fundamental causes for

involves

watershed and river degradation, rather than
short-term remedies; and 2) solutions that
emphasize resilience in the face of projected
climate change to ensure a sustainable future for
both human communities and steelhead
(Beechie et al. 2010; Boughton 2020a, Naiman
2005, Lubchenco 1998). Such a strategy:

O Looks for opportunities for sustainable
water and land-use practices;

U Restores river and estuary processes that
naturally sustain steelhead habitats;

O Provides diverse opportunities for steelhead
within the natural range of ecological
adaptability;

U Sustains ecosystem services for humans by
reinforcing natural capital and the self-

maintenance of watersheds and river
systems; and
U Builds natural and societal adaptive

capacity to deal with climate change.

A comprehensive strategic framework is
necessary to serve as a guide to integrate the
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actions contributing to the goal of recovery of
the Southern California Steelhead DPS. This
strategic framework incorporates the concepts of
viability at both the population and DPS levels,
and the identification of threats and recovery
actions for each of the five BPGs.

NMFS has identified core populations intended
to serve as the foundation for the recovery of the
species in the SCS Recovery Planning Area.
Threats assessments for the species indicate that
recovery actions related to the modification of
existing fish passage barriers and changes in
water storage and management regimes within
certain rivers of the SCS Recovery Planning
Area are essential to the recovery of the species.
Extensive, high quality habitat exists above a
large number of passage barriers in these river
systems. These areas are currently not included
within the DPS as defined in the listing rule (71
FR 834). However, because these habitat areas
comprise a majority of the prime steelhead
spawning and rearing habitat within the species’
natural range, they are a major focus of recovery
actions.

Uncertainties remain regarding the level of
recovery necessary to achieve population and
DPS viability, therefore, additional research and
monitoring of O. mykiss populations within the
SCS Recovery Planning Area is an essential
component of this Recovery Plan. As the
Recovery Plan is implemented, additional
information will become available to: (1) refine
the viability criteria; (2) update and refine the
threats assessment and related recovery actions;
(3) determine whether individual threats have
been abated or new threats have arisen; and (4)
evaluate the overall viability of anadromous O.
mykiss in the SCS Recovery Planning Area.
Additionally, there will be a review of the
recovery actions implemented and population
and habitat responses to these actions during the
5-year status reviews of the DPS.

Recovery Actions

Many complex and inter-related biological,
economic, social, and technological issues must

be addressed in order to recover anadromous O.
mykiss in the Southern California Steelhead DPS.
Policy changes at the federal, state and local
levels will likely be necessary to implement
many of the recovery actions identified in this
Recovery Plan. For example, without substantial
strides in water conservation, efficiency, and re-
use throughout southern California, flow
conditions for anadromous salmonids will limit
recovery. Similarly, recovery is unlikely without
programs to restore properly functioning
historic habitats such as estuaries, and access to

upstream spawning and rearing habitat.

Many of the recovery actions identified in this
Recovery Plan also address watershed-wide
processes (e.g., wild-fire cycle, erosion and
sedimentation, runoff and waste discharges)
which will benefit a wide variety of native
species (including other state and federally
listed species, or species of special concern) by
restoring natural ecosystem functions. Some of
the listed species which co-occupy coastal
watersheds with southern California steelhead
include: Tidewater goby, Santa Ana sucker,
Unarmored threespine stickleback, California
least tern, California red-legged frog,
Southwestern pond turtle, Arroyo toad, Least
Bell’s  Vireo,
flycatcher. Additionally, Pacific lamprey, the
only other anadromous species occupying
southern California watersheds and whose
numbers have declined significantly can be

and Southwestern willow

expected to benefit from many of the recovery
actions identified in this Recovery Plan.

Restoration of steelhead habitats in coastal
watersheds will also provide substantial benefits
for human communities. These include, but are
not limited to, improving and protecting the
water quality of
groundwater supplies, reducing damage from
periodic flooding resulting from floodplain
development, and controlling invasive exotic

animal and plant species which can threaten

important surface and

water supplies and increase flooding risks.
Restoring maintaining  ecologically
functional watersheds also enhances important

and
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human uses of aquatic habitats occupied by
steelhead; these
outdoor recreation, environmental education (at

include activities such as

primary and secondary levels), field-based
research of both physical and biological
processes of coastal watersheds, aesthetic

benefits, and the preservation of tribal and
cultural heritage values.

The final category of benefits accruing to
recovered salmon and steelhead populations
involve the ongoing costs associated with
maintaining populations that are at risk of
extinction. Significant resources are spent
annually by federal, state, local, and private
comply with the regulatory
obligations that accompany species that are
listed under the ESA. Important activities, such

as water management for agriculture and urban

entities to

uses, can be constrained to protect ESA listed
species. As a result of these ESA related
obligations, such as compliance with Section 7
requirements, the take prohibitions of Section 9,
and the development of Section 10 Habitat
Conservation Plans, a degree of uncertainty is
experienced by regulated
Recovering listed salmonid species will reduce
the regulatory obligations imposed by the ESA,
and allow land and water managers greater
flexibility to optimize their activities, and reduce
costs related to ESA protections.

often entities.

Although the recovery of southern California
steelhead is expected to be a long process, the
TRT recommended certain actions that should
be implemented as soon as possible to help
facilitate the recovery process for the Southern
Steelnead DPS. These include
identifying a set of core populations on which to
focus recovery efforts, protecting extant parts of
inland populations, identifying refugia habitats,
protecting and restoring estuaries, and collecting
population data 2007b).
Recovery actions for individual watersheds are
identified in separate chapters covering the five
BPGs within the SCS Recovery Planning Area
(see Chapters 9-13).

California

(Boughton et al.

Implementation and Recovery Action
Cost Estimates

Implementation of this Recovery Plan will
require a shift in
understanding, priorities, and practices. Many
of the current land and water use practices that
are detrimental to steelhead (particularly water
supply and flood control programs) are not
sustainable. Modification of these practices is
necessary to both continue to meet the needs of
the human communities of southern California
and restore the habitats upon which viable
steelhead populations depend.

societal attitudes,

Since the listing of southern California steelhead
in 1997, efforts have accelerated to change many
unsustainable water and land-use practices;
however a great deal more needs to be done
before steelhead are recovered and ultimately
removed from the list of federally endangered
species.

Investment in the recovery of southern
California steelhead will provide economic and
societal as well as environmental benefits.
Monetary investments in watershed restoration
projects can benefit the economy in multiple
ways. These include stimulating the economy
directly through the employment of workers,
contractors and  consultants, and the
expenditure of wages and restoration dollars for
Habitat

been found to

the purchase of goods and services.
restoration projects
stimulate job creation at a level comparable to
traditional infrastructure investments such as
roads, or projects
(Sunderstrom et al. 2011, Nielsen-Pincus and
Moseley 2010, Meyer Resources Inc., 1988). In
addition, viable salmonid populations provide
ongoing direct and indirect economic benefits as

have

mass transit, water

a natural resource base for angling, outdoor
recreation, and tourist related activities. Dollars
spent on steelhead recovery have the potential
to generate significant new dollars for local,
state, federal and tribal economies.

Perhaps the largest direct economic returns

resulting  from  recovered  anadromous
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salmonids are associated with angling. On
average 1.6 million anglers fish the Pacific
region annually (Oregon, Washington and
California) and 6 million fishing trips were
taken annually between 2004 and 2006 (National
Marine Fisheries Service 2010b). Most of these
trips were taken in California and most of the
anglers live in California.
economic and jobs impacts of restored salmon
and steelhead fisheries for California have been
estimated from $118 million to $5 billion dollars,
and supporting thousands of jobs (Michael 2010,
Southwick Associates 2009; see also, Meyer
Resources, Inc. 1988).

Projections of the

Estimating total cost to recovery in the SCS
Recovery Planning Area is challenging for a
variety of reasons. These include the need to 1)
criteria; 2) complete
investigations such as barrier inventories and
assessments, and habitat typing surveys in the
core populations; 3) identify flow regimes for
individual watersheds; and 4) develop site-
specific designs and plans to
individual recovery actions. Additionally, the
biological response of steelhead to many of the
recovery actions is uncertain and will require

refine  recovery

carry out

extensive monitoring. The recovery action tables
(Tables 9-4 through 13-13) for each BPG within
the SCS Recovery Planning Area include a
preliminary estimate of the costs of individual
recovery actions, based on the general recovery
action descriptions contained in Chapter 8§,
Summary of DPS-Wide Recovery Actions, Table
8.2 (Recovery Actions Glossary).

Cost estimates have been provided wherever
possible, the
uncertainties regarding the exact nature of the
recovery actions is unknown (e.g., complete

but in some cases where

barrier removal versus modification), these costs
estimates can only be provided after site-specific
investigations are completed. Estimating the
total cost to recovery is further complicated
because achieving recovery will be a long-term
effort, involving multiple decades. Based upon
the costs of recovery
identified it that the

actions
cost of

individual
estimated

implementing recovery actions throughout the
SCS Recovery Planning Area will range, from
1.7 to 2.1 billion dollars over the next 80 to 100
years. Appendix E (Estimated Costs of Recovery
Actions) of the Recovery Plan contains estimates
for categories of typical watershed restoration
activities.

Many of the recovery actions identified in the
recovery action tables are intended to restore
basic ecosystem processes and functions. As a
result, many of these recovery actions will be, or
already have been, initiated by local, state and
federal agencies, as well as non-governmental
organizations and other private entities as a part
of their regional
protection efforts. Recovery actions may be
eligible for funding from multiple funding
sources at the federal, state, and local levels.
Many of these grant programs also offer
technical assistance, including project planning,
design, permitting, and monitoring. Regional
personnel with NMFS, California Department of
Fish and Game, and the U.S. Fish and Wildlife
Service can also provide assistance and current
information on the status of individual grant
programs. Appendix E provides a list of federal,
state, and local funding sources. In weighing the
costs and benefits of recovery, the multiple long-
term benefits derived from short-term costs
any
Southern California steelhead recovery should
therefore be viewed as an opportunity to

local or environmental

must be considered in assessment.

diversify and strengthen the regional economy
while enhancing the quality of life for present
and future generations.

Recovery Partners

Recovery of southern California steelhead
depends most fundamentally on a shared vision
of the future. Such a vision would include a set
of rehabilitated watersheds, rivers, and estuaries
which support steelhead and other native
species over the long-term, efficiently sustain
ecological services for people, and allow river
systems to respond to climate change.

A shared vision for the future can align interests
and encourage cooperation that, in turn, has the
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potential to improve rather than undermine the
adaptive capacity of public resources such as
functioning watersheds and river systems.

The construction of a shared vision for southern
California steelhead will require a number of
basic  institutional arrangements: 1) a
deliberative forum (or set of forums) where
interested  stakeholders, including  non-
governmental organizations, share
experiences and ideas; 2) information networks
that stakeholders  to
information with a broad array of interested and
effected parties; and 3) the development and
maintenance of trust and reciprocity that allows

meaningful deliberation on inherently complex

can

allow disseminate

and contentious issues.

Stream Team - San Luis Rey River 2011

Achieving recovery of southern California
steelhead will also
coordinated activities, including implementation
of strategic and threat-specific recovery actions,
monitoring of the existing population’s response
to recovery actions, and further research into the
diverse life history patterns and adaptations of
O. mykiss to a semi-arid and highly dynamic
(including  the  ecological
relationship between anadromous and non-
anadromous life history patterns).

require a number of

environment

Effective implementation of recovery actions
will entail: 1) development of cooperative
relationships with private land owners, non-
governmental organizations, special districts,
and local governments with direct control and
responsibilities non-federal land-use
practices to maximize recovery opportunities; 2)

over

participation in the land use and water planning
and regulatory processes of local, regional, state,
and federal agencies to integrate recovery efforts
into the full range of land and water use
planning; 3) close cooperation with state
resource agencies such as the California
Department of Fish and Game, California
Commission, CalTrans,
Department of Parks and Recreation, State
Water Resources Control Board, and Regional
Water Quality Control
consistency of recovery and 4)
partnering with federal resource agencies,
including the U.S. Forest Service, U.S. Fish and
Wildlife Service, National Park Service, U.S.
Bureau of Reclamation, U.S. Bureau of Land
Management, U.S. Army Corps of Engineers,
US. Department of Transportation, U.S.
Department of Defense, and the U.S.
Environmental Protection Agency.

Coastal California

Boards to ensure

efforts;

NMEFS intends to promote the Recovery Plan
and provide needed technical information and
assistance to entities responsible for activities
that may impact the species’ recovery, including
implementation of high priority recovery
actions. Additionally it will be important to
work with cities and counties to incorporate
protective measures consistent with recovery
objectives in their General Plans and Local
Coastal Plans. NMFS also intends to work with
state and federal regional entities on regional
planning efforts such U.S. Forest Service Land
Resource Management Plans, State Park General
Plans, Regional Water Control Board Basin
Plans, and Local Coastal Plans.

Estimated Time to

Delisting

Recovery and

Given the scope and complexity of the threats
and recovery actions identified within the SCS
Recovery Planning, the time to full recovery can
be provisionally estimated to vary from 80 to
100 years. Delays in the completion of recovery
actions, time for habitats to respond to recovery
actions, or the species’ response to recovery
actions would lengthen the time to recovery. A
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Executive Summary

modification of the provisional population or
DPS viability criteria resulting in smaller run-
sizes, or the number or distribution of recovered
populations, could shorten the time to recovery.

Southern California Steelhead Recovery Plan January 2012
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Introduction

1. Introduction

“There is a charm in fishing for trout in the small stream, and this is multiplied a hundred times,
with the attendant excitement, for the angler who seeks the great fresh-run steelhead in the little
rivers of the Southern California Coast. . . And so little rivers, granted sufficient rainfall to give
them life, possess one thing in common. These sturdy migrants forge swiftly and surely over the
tidal bars and up the current perhaps a dozen or two-score miles to the spawning bars at the
headwaters far back in a deep dark canyon of the Coast Range.”

Claude M. Kreider. Steelhead. G.P. Putnam’s Sons, New York. 1948

1.1 Southern California Steelhead
at Risk

Steelhead are the anadromous, or ocean-going,

form of the species Oncorhynchus mykiss.
Historically, these fish were the only abundant
salmonid species that occurred naturally within
the coast ranges of southern California (Jordan
and Evermann 1896, 1923, Jordan and Gilbert
1881). Steelhead entered the rivers and streams
draining the Coast Ranges from Point Sal to the
U.S. Mexican Border during the winter and
spring, when storms produced sufficient runoff
to breach the sandbars at the rivers’ mouths and
provided fish passage to upstream spawning
and rearing habitats. These fish and their
progeny were sought out by recreational anglers
during the winter, spring and summer fishing
seasons (Alagona et al. 2011, Swift et al. 1993,
Nehlsen, et al., 1991, Capelli 1974, Boydstun
1973, Fry 1973, Combs 1972, Fry 1938, 1973,
Kreider 1948, Hubbs 1946, Shapovalov 1945,
1944).

evidence regarding the role of O. mykiss in

The ethnographic and archaeological

Native American culture is currently limited

Jones and Klar 2007, Armstrong 2006, Gobalet et
al., 2004, Hildebrandt 2004, McRae 1999,
Woodman et al. 1991, Hudson and Blackburn
1982, Horne 1981, Swezey and Heizer 1977,
Spanne 1975, Tainter 1975).

the
California’s human population after World War
II and the land

development coastal

southern

Following dramatic rise in

associated and water
within drainages
(particularly major dams and water diversions),
steelhead abundance rapidly declined, leading
to the extirpation of populations in many
watersheds and leaving only sporadic and
the remainder

remnant populations in

and subject to varying interpretation by
. ] (Boughton et al. 2005, Good et al. 2005,
investigators (Hosale 2010, Glassow et al. 2007,
Southern California Steelhead Recovery Plan January 2012
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Introduction

Helmbrecht and Boughton 2005, Busby et al.
1996). While the steelhead populations declined
sharply, most coastal watersheds retained
populations of the non-anadromous life history
form of the species (commonly known as
resident or rainbow trout), often in the upper
reaches of watersheds within national forest
lands that were more protected from the
impacts of human development. In response to
the

anadromous

dwindling  native  populations  of

and related non-anadromous
resident O. mykiss, and in an effort to meet the
burgeoning demand for recreational fishing
opportunities, the California Department of Fish
and Game expanded an extensive put-and-take
stocking program (Dill et al. 1997, Leitritz 1970,
Butler and Borgeson 1965). This program was
aimed principally at recreational anglers, and
not intended or expected to address the
of the decline of the

anadromous runs in southern California. As

underlying causes
conditions in southern California coastal rivers
and stream continued to deteriorate, put-and-
take trout stocking became more focused on

suitable manmade reservoirs.

Since the listing of southern California steelhead
1997, the
Department of Fish and Game has ceased

as endangered in California
stocking hatchery reared fish in the anadromous

waters of southern California (California
Department of Fish and Game and U.S. Fish and
Wildlife Service 2010). However, a substantial
portion of the upper watersheds, which contain
the majority of historical spawning and rearing
habitats for anadromous O. mykiss, remain intact
(though inaccessible to anadromous fish) and
protected from intensive development as a
result of their inclusion in the four large U.S.
National Forests in southern California: the Los
Padres, Angeles, San Bernardino, and Cleveland

National Forests. Additionally, a significant

amount of land within southern California
coastal watersheds is protected by inclusion
within regional parks and various military
installations such as Vandenberg Air Force Base

and Camp Pendleton Marine Corps Base.

Ventura River Steelhead 1947

The National Marine Fisheries Service’s (NMFS)
responsibility and goal is to prevent the
extinction of steelhead in the wild and ensure
the long-term persistence of self-sustaining, and
ultimately harvestable, wild populations of
steelhead the Distinct
Segment (DPS) of southern California steelhead

across Population
by addressing those factors limiting the species’
ability to survive and reproduce in the wild. The
species can be removed from the list of
federally-protected threatened and endangered

species only after this goal has been reached.

Recovery of steelhead will require reducing
threats to the long-term persistence of wild
populations, maintaining multiple
interconnected populations of steelhead across
the diverse habitats of their native range, and
preserving the diversity of steelhead life history
strategies that allow the species to withstand
natural environmental variability—both intra-

annually and over the long-term.

Southern California Steelhead Recovery Plan
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An effective steelhead recovery program will
require the implementation of a series of

coordinated recovery actions that:

a Prevent  steelhead extinction by
protecting existing populations and
their habitats.

a Maintain ~ current  distribution  of

steelhead and restore distribution to
previously occupied areas that are

essential for recovery.

d Increase abundance of steelhead to
viable population levels, including the
expression of all life history forms and

strategies.

a Conserve existing genetic diversity and
provide opportunities for interchange of
genetic material between and within

metapopulations.

a Maintain and restore suitable habitat
conditions and characteristics for all life
history stages so that viable populations

can be sustained naturally.

a Refine and demonstrate attainment of
recovery criteria through research and

monitoring.

Preventing the extinction of steelhead has long
term implications for all O. mykiss populations
(Boughton et al. 2007b, 2006). Steelhead have
evolved an ability to search out and use a wide
variety of ever-changing habitats over millennia.
The loss of steelhead would initiate a process of
irreversible cumulative extinctions of other
native O. mykiss trout populations in the region
because the evolutionary innovations that are
the product of anadromy could no longer be
naturally transmitted among the remaining
resident O. mykiss populations. Because of the

naturally dynamic and unstable environment of

southern California, the remaining resident O.
mykiss populations would likely continue on the
path of gradual differentiation and perhaps even
speciation (Hoelzer et al. 2008), but with a vastly
reduced ability to innovate and survive in a
changing environment., thus increasing their

chance of extirpation.

Southern California Steelhead Recovery Plan
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1.2 Southern California Steelhead
Listing History

After NMFS completed a comprehensive status
review of all West Coast steelhead populations
(Busby et al. 1996), southern California
populations were proposed for listing by NMFS
as an endangered Evolutionarily Significant
Unit (ESU) on August 9, 1996 (61 FR 56138). An
ESU is composed of a group of conspecific

populations that are substantially
reproductively—isolated from other conspecific
populations, and that possess important

elements of the evolutionary legacy of the
species which are expressed genetically and
phenotypically that have adaptive value (56 FR
224, Waples 1998, 1995, 1991a, 1991b). The
Southern California Steelhead ESU was formally
listed as endangered on August 18, 1997 (62 FR
43937). The original ESU boundaries during the
first listing of 1997 were from the Santa Maria
River south to Malibu Creek. Following this
initial listing, O. mykiss were discovered in
watersheds south of Malibu Creek (Topanga
Creek in Los Angeles County and San Mateo
Creek in Orange, Riverside, and San Diego
Counties) and genetic testing confirmed that
these O. mykiss were most closely related to the
more northern populations of the Southern
California Steelhead ESU. This resulted in the
range for the ESU being extended south to the
U.S.-Mexico border on May 1, 2002 (67 FR
21586).

During the time between the initial listing and a
subsequent re-listing in 2006, NMFS adopted the
DPS designation for steelhead to replace the
ESU designation to be consistent with the listing
policies and practices of the U. S. Fish and
Wildlife Service. A DPS designation (61 FR 4722)
uses similar but slightly different criteria from
the ESU designation for determining when a
group of organisms constitutes a DPS under the
Endangered Species Act (ESA). A DPS is a
population or group of populations that is
discrete from other populations of the same
taxon, and significant to its taxon. A group of

organisms is discrete if it is “markedly separated
from other populations of the same taxon as a
physical,  physiological,
ecological, and behavioral factors.” While a
group of organisms is discrete if it is “markedly
separated from other populations of the same
taxon” it does not have to exhibit reproductive
isolation under the DPS designation.

consequence  of

Following a subsequent status review of West
Coast steelhead populations in 2005 (Good et al.
2005), a final listing determination for the
endangered southern California steelhead as a
DPS was issued on January 5, 2006 (71 FR 834).

The final designation for the Southern California
Steelhead DPS
spawned steelhead between the Santa Maria
River (inclusive) and the U.S.-Mexico border.
Consequently, this DPS includes only those O.
mykiss whose freshwater habitat occurs below
impassible barriers, whether artificial or natural,

encompasses all naturally

and which exhibit an anadromous life history.
Individuals that have originated in freshwater
above impassible barriers and exhibit an
anadromous life history are also considered as
part of the DPS when they are within waters
below the most downstream impassible barriers.

1.3 Designated Critical Habitat

The ESA requires NMFS to designate critical
habitat for all listed species. Critical habitat is
defined as specific areas where physical or
biological features essential to the conservation
(recovery) of the species exist and may require
considerations  or

special ~ management

protection. For recovery planning and
implementation purposes, these physical or
biological features can be viewed as the set of
habitat characteristics or conditions that are the

end goal of many recovery actions.

critical NMFS
habitat called
“Primary Constituent Elements” (PCEs) that are

habitat,

features

When designating

considers certain

Southern California Steelhead Recovery Plan
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essential to support one or more life history
stage(s) of the listed species (50 CFR 424.12b).
PCEs considered essential for the conservation
of the Southern California Steelhead DPS are
those sites and habitat components that support
one or more life stages and contain physical or
biological features essential to survival, growth,

and reproduction. These PCEs include:

U Freshwater spawning sites with

sufficient water quantity and quality as

well as adequate substrate (ie.,
spawning gravels of appropriate sizes)
to support spawning, incubation and
development.

U Freshwater rearing sites with sufficient

quantity

connectivity to form and maintain

water and  floodplain
physical habitat conditions and allow
development and mobility; sufficient
water quality to support growth and
food

resources such as terrestrial and aquatic

development; and nutrient

invertebrates and forage fish; and
natural cover such as shade, submerged
and overhanging large wood, log jams,
aquatic vegetation, large rocks and
boulders, side channels, and undercut
banks.

U Freshwater migration corridors free of
obstruction and excessive risk of

predation with adequate water quantity

to allow for juvenile and adult mobility;

cover, shelter, and holding areas for

juveniles and adults; and adequate

water quality to allow for survival.

that

uncontaminated water and substrates;

O Estuarine areas provide

food and nutrient sources to support

growth and development; and

shallow water areas and
shelter

connected

wetlands to conceal and

juveniles. Estuarine areas include

coastal lagoons that are seasonally

stable, predominantly freshwater-
flooded habitats that remain
disconnected  from  the  marine
environment except during high
streamflow  events, and tidally-

influenced estuaries that provide a
dynamic shallow water environment.
O Marine areas with sufficient water
quality to support growth, development
food

resources such as marine invertebrates

and mobility; and nutrient
and forage fish; and nearshore marine
habitats with adequate depth, cover and

marine vegetation to provide shelter.

The final critical habitat designation for the
Southern California Steelhead DPS was issued
on September 2, 2005 (70 FR 52488). A total of
708 miles of stream habitat was designated as
critical habitat from the 32 watersheds within
the range of this DPS. Critical habitat for the
Southern California Steelhead DPS

most, but not all, occupied habitat from the

includes

Santa Maria River in southern San Luis Obispo
County to San Mateo Creek in northern San
Diego County, but excludes some occupied
habitat based on economic considerations and
all military lands with occupied habitat. Critical
habitat was not designated for most of the
watersheds south of Malibu Creek with the
exception of San Juan Creek and San Mateo
Creek. The stream channels with designated
critical habitat are listed in 70 FR 52488. A
the habitat

designations may result in modifications of the

review  of current  critical
current critical habitat designations, including
the addition of unoccupied habitat which exhibit

PCEs.
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1.4 The
Process

Recovery Planning

The ESA, as amended (16 U.S.C. 1531 et seq.),
mandates that NMFS develop and implement
recovery plans for the conservation of listed
species. The Southern California Steelhead DPS
was listed as endangered in 1997 under the ESA.
The development and implementation of a
Recovery Plan for the Southern California
Steelhead DPS
continued persistence and recovery of steelhead

is considered vital to the

in this region.

NMES has established a Southern California
Steelhead Recovery Planning Area for the
purposes of developing this Recovery Plan and
guiding the implementation of actions to
recover this species. The Southern California
Steelhead (SCS)
extends from the Santa Maria River south to the

Recovery Planning Area

Tijuana River at the U.S.-Mexico border and
includes those portions of coastal watersheds
that are at least seasonally accessible to
steelhead entering from the ocean and the
upstream portions of some watersheds that are
currently inaccessible to steelhead due to man-
made barriers. NMFS’ Southwest Region (SWR)
Protected Resources Division (PRD) in Long
the
development of the recovery plan for the
Southern California Steelhead DPS.

Beach, California is responsible for

The Recovery Plan serves as a guideline for
achieving recovery goals by describing the
biological criteria that the listed species (and
individual populations) must exhibit, and the
recovery actions that must be taken to meet
these criteria. Although recovery plans provide
guidance, they are not regulatory documents.
However, the ESA envisions recovery plans as

the central organizing tool for guiding the

recovery of listed species. Recovery plans also
provide guidance to federal agencies fulfilling
their obligations under Section 7(a)(1) of the
ESA, which calls on all federal agencies to
“utilize their authorities in furtherance of the
purposes of this Act by carrying out programs
for the conservation of endangered species and
threatened species . . .”. In addition to outlining
proactive measures to achieve species recovery,
recovery plans provide a context and framework
for implementing other provisions of the ESA,
including consultations on federal agency
Section  7(a)(2) the
development of Habitat Conservation Plans

(HCPs) in accordance with Section 10(a)(1)(B).

activities under and

Recovery plans are also intended to be used to
inform local, state, tribal and non-governmental
entities and individuals who may wish to
participate in the conservation and recovery of
the species, or who are engaged in activities that
may adversely affect that species. Successful
implementation of a recovery plan depends
upon the cooperation of stakeholders and

planning and regulatory entities.

Pursuant to Section 4(f) of the ESA, a recovery
plan must be developed and implemented for
species listed as threatened or endangered,
unless it is found that such a plan will not
promote the conservation of the species. A

recovery plan must include the following:

O Objective, measurable criteria, which,
when met, will allow delisting of the

Chapter 6, Steelhead

Recovery Goals, Objectives & Criteria);

species (see

a A

management

description of site-specific

actions necessary for
recovery (see Chapters 9 through 13,

Biogeographic Population Groups); and

Southern California Steelhead Recovery Plan
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U Estimates of the time and cost to carry

out the recommended recovery measure
Chapters 9  through 13,
Biogeographic = Population

(see
Groups,
Recovery Action Tables).

Past recovery plans for other listed species have
the
productivity, habitat, and other life history

generally  focused on abundance,
characteristics of a species. While knowledge of
these characteristics is important for making
sound conservation management decisions, the
long-term sustainability of a threatened or
endangered species can only be ensured by
alleviating the threats that are contributing to
the decline of that species or impeding its
recovery. Therefore, the identification of such
threats is a key component of any recovery
program (National Marine Fisheries Service
2010a).

The and Threatened
Species Recovery Planning Guidance document
(National 2010a)

...using a threats assessment for

Interim Endangered

Marine Fisheries Service

recommends “
species with multiple threats to help identify the
relative importance of each threat to the species’
status, and, therefore, to prioritize recovery actions in
a manner most likely to be effective for the species’
This this

recommended and

recovery.” Recovery Plan uses

approach to identify
prioritize threats to the Southern California
Steelhead DPS. The prioritized threats are then
used to guide the identification of specific
recovery actions. Chapter 4, Current DPS-Level
Threats Assessment, summarizes the threats
across the DPS and Chapters 9 through 13
provide a summary of the threats assessments
within each of the five BPGs of the DPS. The
threats assessment methodology is discussed in

Appendix D, Southern California Steelhead

Recovery Planning Threats Assessment (CAP
Workbooks) Methodology.
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1.4.1 Southern California Steelhead
Technical Recovery Team

As part of its recovery planning efforts, NMFS
Southwest Region (SWR) assembled a team of
scientists with a wide variety of expertise in
biological and physical sciences to provide
technical assistance to the recovery planning
process for southern California steelhead; this
group is known as the Technical Recovery Team
(TRT). NMFS’ intent in establishing the TRT was
to seek geographic and species-specific expertise
to develop a scientific foundation for the
recovery planning. The TRT produced and
published a number of Technical Memoranda,
which provide a description of the unimpaired
populations the
Planning Area (Boughton et al. 2006), and
identified viability criteria for anadromous O.
mykiss in the Southern California Steelhead DPS
(Boughton et al. 2007b). Additionally, NMFS'’s

Southwest

historic within Recovery

Science Center produced and
published a number of additional Technical
Memoranda dealing with potential over-
summering habitat in the region (Boughton and
Goslin 2006), the reduction of the southern
range limit of anadromous O. mykiss (Boughton
et al. 2005), research and monitoring (Boughton
2010b), and recovery strategies in a changing
environment (Boughton 2010a). Finally, NMFS'’s
Southwest Science Center undertook a number
of genetic investigations in an attempt to
identify the population structure of the Southern
Steelhead DPS,

scientific review of local and regional recovery

California and provided
efforts (Clemento et al. 2009, Pearse and Garza
2008, Clemento and Garza 2007, Girman and
Garza 2006; see also, Greenwald and Campos
2005, Nielsen et al. 2005, 2006).

1.4.2 Public Participation

Local, state, and federal support of recovery
planning by those whose activities directly affect
the listed species, and whose actions will be
most affected by recovery requirements, is
essential to the successful implementation of
NMEFS
participates in collaborative efforts to develop

any recovery plan. supports and
and implement recovery plans by engaging local
communities, state and federal entities, and

other stakeholders.

As part of the recovery planning process, NMFS
published a notice of intent to prepare a
Recovery Plan for the species in the Federal
Register and conducted a series of Recovery
Planning Workshops to solicit information on
threats and recovery actions as part of the
development of the Recovery Plan for the
Southern California Steelhead DPS. Public
workshops were held in Ventura, California on
April 4-5, 2007 and May 31, 2007 and in
Carlsbad, California on June 1, 2007 and April
12-13, 2008.

At these workshops, NMFS provided a general

overview of the:

a federal recovery planning process;

a preliminary  timeline for NMFS
Recovery Plan development;

a current understanding of steelhead
populations and their habitats;

a threats assessment process and the

threats identified by NMFS; and

NMFS also received public input on potential

recovery actions.

Southern California Steelhead Recovery Plan
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Following the overview, workshop participants
were separated into smaller, facilitated breakout
groups to identify threats to specific steelhead
populations and their habitats. In the final set of
workshops, breakout groups identified potential
recovery actions for specific populations and
habitats. these

workshops was used in the development of a

Information obtained from

formal threats assessment analysis using The
Conservation Action
threats

Nature Conservancy’s
(CAP)
methodology, and the identification of a full

Planning assessment
suite of recovery actions based on those threats.
See Appendix D, Southern California Steelhead
Recovery Planning Area Threats Assessment
(CAP) Workbook Methodology.

NMFS has also established a web page to
provide ongoing updates and information to the
public about the recovery planning process,
access to Recovery Plan materials and
implementation of recovery actions. The home
web page for NMFS SWR salmonid recovery
planning is accessible at:
http://swr.nmfs.noaa.gov/recovery/index.htm.

The web page for recovery planning and
implementation for the Southern California

Steelhead DPS (including the Recovery Plan,

related NOAA Technical Memorandum, and
Threats Assessment summaries) can be found at:

http://swr.nmfs.noaa.gov/recovery/So_Cal.htm.

Finally, recovery of the species cannot occur
the
implementation process. NMFS encourages the
dedicated to

improving watershed ecosystem conditions.

without  public  involvement in

efforts of watershed groups
NMES believes it is critically important to base
steelhead recovery efforts on the many federal,
state, regional, local, and private conservation
efforts already underway throughout the region.
Local support of the Recovery Plan by those
whose activities directly affect the listed species,
and whose actions will be most affected by
recovery efforts, is essential. NMFS therefore
supports and participates in locally-led
collaborative efforts to develop projects and
plans, involving local communities, state and
federal entities, and other stakeholders. NMFS
anticipates that watershed groups and private
the

recommendations provided in this Recovery

entities can utilize information and
Plan to further refine and develop recovery
actions to abate threats and meet recovery

objectives.

Southern California Steelhead Recovery Plan

1-10

January 2012
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2. Steelhead Biology and
Ecology

“[W]e must constantly keep in mind that variation, i.e., deviation from the norm, is one of the
most marked characteristics of animal life. And of the vertebrates, the trout are among the most
variable of all. Further, of the trout the steelhead is one of the most variable forms. . . . As an
example, in the coastal streams most fish migrate in their first year, third, fourth, or fifth years, or
do not migrate at all.”

Leo Shapovalov and Alan C. Taft,
Life Histories of Steelhead Trout and Silver Salmon, 1954

2.1 SPECIES TAXONOMY AND
LIFE HISTORY

Oncorhynchus mykiss is one of six Pacific
salmon in the genus Oncorhynchus that are
native to the North American coast. O.
mykiss, along with other species of Pacific
salmon exhibit an anadromous life history,
which means that juveniles of the species
undergo a change that allows them to
migrate to and mature in salt water before
returning to their natal rivers or streams (i.e.,
streams where they were spawned) to
reproduce.

Two principal steelhead recovery objectives
are to increase abundance of steelhead and
to preserve the expression of their diverse
life history strategies. @A  schematic
illustration of the various life history
strategies that occur in the SCS Recovery
Planning Area is shown in Figure 2-1. The
figure is best understood by tracing the
various pathways a freshwater juvenile may
follow. Those pathways may remain entirely
within freshwater ecosystems or transition
between freshwater, estuarine and marine
ecosystems. The use of these different
environments confers advantages or

disadvantages to the survival and
reproductive success of the individual
depending on the conditions of those
environments. Even though neighboring
watersheds can differ, a viable population of
steelhead may  contain
expressing many, if not all, the diverse life
history strategies exhibited by the species.
See discussion below in Section 2.6,
Southern California Steelhead Freshwater
Life Cycle Habitat Use.

individuals

Steelhead are a highly migratory species.
Adult steelhead (Figure 2-2) spawn in
coastal watersheds; their progeny (Figure 2-
3) rear in freshwater or estuarine habitats
prior to migrating to the sea. Within this
basic life history pattern, the species exhibits
a greater variation in the time and location
spent at each life history stage than other
Pacific ~salmon  within the genus
Oncorhynchus (Hayes et al. 2011a, 2011b,
Quinn 2005, Hendry et al. 2004).

The life cycle of steelhead generally involves
rearing in freshwater for one to three years
before migrating to the ocean and spending
from one to four years maturing in the
marine environment before returning to

Southern California Steelhead Recovery Plan
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spawn in freshwater. The ocean phase
provides a reproductive advantage because
individuals that feed and mature in the
ocean grow substantially larger than
freshwater residents, and larger females
produce proportionately more eggs;
however, the freshwater phase provides
protected rearing environment, relatively
free of competition and predators. This life
history strategy is referred to as “fluvial-
anadromous”. Out-migration to the ocean
(i.e., emigration) usually occurs in the late
winter and spring. In some watersheds,
juveniles may rear in a lagoon or estuary for
several weeks or months prior to entering
the ocean. The timing of emigration is
influenced by a variety of factors such as
photoperiod, streamflow, temperature, and
breaching of the sandbar at the river’s
mouth. These out-migrating juveniles,
termed smolts (Figure 2.4), live and grow to
maturity in the ocean for two to four years
before returning to freshwater to reproduce
(Jacobs et al. 2011, Borg 2010, Haro et al.
2009, Leder et al. 2006, Quinn 2005, Davies
1991, Groot and Margolis 1995, 1991,
Northcote 1958).

The ocean phase of steelhead has not been
studied  extensively, though  marine
migration studies of other species of
Oncorhynchus  have encountered only
isolated specimens of O. mykiss and as a
result it is believed that the species does not
generally congregate in large schools like
other Pacific salmon of the genus
Oncorhynchus (Grimes et al. 2007, Aydin et al.
2005, Burgner et al. 1992, 1980, Groot and
Margolis 1991, Meyers et al. 1996, Hartt and
Bell 1985). Consequently, the movement
patterns of steelhead at sea are poorly
understood. Some anadromous salmonids
have been found in coastal waters relatively
close to their natal rivers, while others may
range widely in the North Pacific (Quinn
2005, Quinn and Myers 2005, Meyers et al.

1996, Groot and Margolis 1991, Burgner et al.
1992, 1980).

Returning adults may migrate from several
to hundreds of miles upstream to reach their
spawning grounds. The specific timing of
spawning can vary by a month or more
among streams within a region, occurring in
winter and early spring, depending on
factors such as run-off and sand bar
breaching (Jacobs et al. 2011, Fukushima and
Lesh 1998, Shapovalov and Taft 1954). Once
they reach their spawning grounds, females
use their caudal fin to excavate a nest (redd)
in streambed gravels where they deposit
their eggs. After fertilization by the male,
the female covers the redd (often during
construction of additional upstream redds)
with a layer of gravel, where the embryos
and alevins incubate within the gravel.
Hatching time varies from about three
weeks to two months depending on water
temperature. The young fish emerge from
the gravel two to six weeks after hatching.
Adult steelhead do not necessarily die after
spawning and may return to the ocean,
sometimes  repeating their spawning
migration one or more times. It is rare for
steelhead to spawn more than twice before
dying, and most that do so are females
(Moyle et al. 2008, Moyle 2002). The
frequency of repeat spawning among
southern California populations has not
been investigated, and it is therefore
unknown how it may differ from other
populations, or the role repeat spawning
plays in the population dynamics in
southern California. Additional details
regarding this species’ life history can be
found in Quinn (2005), Bjornn and Reiser
(1991), Barnhart (1986, 1991), and
Shapovalov and Taft (1954).

This species may also display a non-
anadromous life history pattern (ie., a
“freshwater-resident” strategy). It has been
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common practice to refer to non-
anadromous individuals that complete their
entire life history cycle (incubating,
hatching, rearing, maturing, reproducing,
and dying) in freshwater as rainbow trout,
while referring to those emigrating to and
maturing in the ocean as steelhead.
However, this terminology does not capture
the complexity of the life history cycles
exhibited by native O. mykiss. Individuals
can complete their life history cycle
completely in freshwater, or they can
migrate to the ocean after one to three years,
and spend two to four years in the marine
environment before returning to freshwater
rivers and streams to spawn.

Additionally, “rainbow trout” which have
completed their life history cycle entirely in
freshwater sometimes produce progeny
which become anadromous and emigrate to
the ocean and return as adults to spawn in
freshwater. Conversely, it has also been
shown that steelhead may produce progeny
which complete their entire life cycle in
freshwater. This switching of life history
strategies has been demonstrated by
studying the microchemistry of O. mykiss
otoliths (small inner ear bones), where time
spent in marine and fresh waters can
effectively be tracked by the presence or
absence of certain ocean-derived elements in
the bone tissue (Zimmerman 2005).
Zimmerman and Reeves (2000) used this
technique to uncover occasional life history
switching in O. mykiss populations in
Oregon. O. mykiss in the SCS Recovery
Planning Area have not yet been examined
in this way, but various lines of evidence
(e.8., inland resident fish in systems such as
the upper Santa Ynez and Santa Clara
Rivers exhibiting smolting characteristics,
river systems producing smolts with no
regular access for adult steelhead) indicate
that switching between freshwater and
anadromous life cycles is likely occurring

(Kelley 2008, M. Capelli personnel
communication,). The cues that trigger this
phenomenon are unknown, but may be
linked to environmental variation (Hayes ef
al. 2011b, Satterthwaite et al. 2010, 2009,
Sogard et al. 2011). For example, juvenile
residency can be strongly influenced by the
hydrologic cycle in southern California,
where extended droughts can cause
juveniles to become land-locked and
therefore unable to reach the ocean
(Boughton et al. 2009, 2006).

Lastly, there is a third type of life history
strategy displayed by O. mykiss that is
referred to as “lagoon-anadromous.” Bond
(2006), working at a study site in northern
Santa Cruz County, has recently shown that
each summer a fraction of juvenile O. mykiss
over-summered in the estuary of their natal
creek. Like southern California estuaries,
this estuary was cut off from the ocean
during the summer by the formation of a
sandbar spit, creating a seasonal lagoon.
Bond (2006) showed that many juveniles
grow fast enough after their first year of
lagoon rearing to migrate to the ocean, and
most enter the ocean at a larger size than the
same year class fish rearing in freshwater
habitats of the stream system. Larger size
generally enhances survival in the ocean,
and the lagoon-reared fish represented a
large majority of the returning adult
spawning population (Hayes et al. 2008,
Bond 2006). Steelhead populations in the
SCS Recovery Planning area have not been
investigated to determine whether or to
what extent they may exhibit this life history
strategy; however, steelhead smolts have
been documented in southern California
estuaries (Anderson et al. 2011, United
Water Conservation District, 2009, 2008,
2007, Kelley 2008, C. Swift, personnel
communication).

Southern California Steelhead Recovery Plan

January 2012



Steelhead Biology and Ecology

Closely related to these life history strategies
is the use by steelhead of a wide variety of
habitats over their lifespan, including river
mainstems, small montane tributaries,
estuaries, and the ocean. Steelhead move
between these habitats because each habitat
supports only certain aspects of what the
fish require to complete their life cycle.
Different populations frequently differ in

Figure 2-1. Summary of the various life history strategies exhibited by Southern California O.

mykiss and the life stage specific terminology.

the details of the times and habitats that
they utilize while pursuing the general
pattern of the anadromous life cycle; these
differences can reflect the evolutionary
response of populations to environmental
opportunities, subject
biological constraints that are also a product
of evolution.
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Within each of the three basic life history
strategies (fluvial-anadromous, freshwater-

resident, and lagoon-anadromous), there is
additional variation, including examples of
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finer-scale habitat switching, such as
multiple movements between lagoon and
freshwater habitats in the course of a single
summer in response to fluctuating habitat
conditions; and also so-called “adfluvial”

Figure 2-2. Adult female anadromous O. myekiss
(approx. 75 cm), Carpinteria Creek, Santa Barbara
County, 2008.

Figure 2-3. Juvenile O. mykiss (pprox. 10 cm),
Juncal Creek, Santa Barbara County, 2003

-,

Figure 2-4. Steelhead smolts (approximately 17
cm), confluence Ventura River and San Antonio
Creek, Ventura County, 2008

populations  that inhabit freshwater
reservoirs but spawn in tributary creeks
(Hayes et al. 2011a, 2011b, 2008, M. Capelli,
personnel communication).

2.2 SPECIES FRESHWATER
DISTRIBUTION AND POPULATION
STRUCTURE

Differences between the historical and
current distributions of southern California
steelhead illustrate their present endangered
status. Many anadromous populations have
become extirpated, particularly near the
southern extent of their range (i.e., in the
southern portion of the SCS Recovery
Planning Area, south of the Santa Monica
Mountains) (Boughton et al. 2006, 2005,
Boughton and Fish 2003, Augerot 2005).
Individual anadromous populations within
this SCS Recovery Planning Area have been
severely reduced or in many cases
extirpated (Table 2-1, Figure 2-5). Many of
the southernmost watersheds may have
originally supported sporadic steelhead
populations, or intermittent resident
populations that experienced repeated local
extinctions  and  recolonizations by
anadromous immigrants in dry and wet
cycles, respectively. This aspect of the
freshwater distribution and population
structure of O. mykiss has not been
extensively studied, and as a result is not
well understood (Boughton et al. 2006).

NMEFS conducted an extensive O. mykiss
population survey (targeted primarily at
juveniles) in 2002 of most of the coastal
watersheds within the Southern California
Steelhead SCS Recovery Planning Area
(Boughton and Fish 2003). Of the 46
watersheds in which steelhead were known
to have occurred historically, between 37
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and 43 percent were still occupied by either
resident fish or steelhead (a range was
reported for the occupancy estimate because
several watersheds could not be surveyed).
Three watersheds were considered vacant of
steelhead because they were dry, 17 were
considered vacant due to the presence of
impassible barriers to all known spawning
habitat, and six were considered vacant
because the survey found no evidence of O.
mykiss. Seventeen watersheds with no
known historical record of steelhead
occurrence were surveyed (primarily for
juveniles); none of these were found to be
occupied during the 2002 survey (Table 2-1,
Figure 2-5). The distributional study of 2002
also determined that O. mykiss was present
in two systems (Gaviota Creek and San
Mateo Creek) where it was previously
reported to be extinct by Nehlsen et al.
(1991).

One of the objectives of this Recovery Plan is
to maintain the current distribution of
steelhead and restore distribution to a
variety of previously occupied areas. Fish-
passage barriers appear to have played a
large role in watershed-wide extirpations of
steelhead; however, in many cases,
ancestors of sea-run steelhead continue to
persist as resident populations above
barriers in these same stream systems, and
in some cases produce progeny that
emigrate downstream, past the barriers to
the ocean as smolts. In an investigation of
the contraction of the southern range limit of
O. mykiss, it was found that the majority
(68%) of  anadromous  population
extirpations ~ were  associated = with
anthropogenic barriers which restricted the
use of upstream habitats for spawning and
rearing by the anadromous form of O.
mykiss. Between 58% and 65% of these
stream  systems maintain O. mykiss
populations, either above or below the
anthropogenic barriers (Boughton et al.

2005). Land wuse practices have also
contributed significantly to the reduction in
steelhead  distribution, particularly in
mainstem habitats such as the Santa Maria
River basin, and in several major basins
within the Mojave Rim and Santa Catalina
Gulf Coast BPGs.

These resident populations could include
fish that are considered naturally persistent
residents, descendants of steelhead that
have been blocked from downstream
emigration by barriers (including irregular
or inadequate flows to the ocean) and have
been forced to adopt a resident life cycle
strategy (i.e., “residualized” populations), or
in some cases perhaps progeny of stocked
O. mykiss found above barriers to steelhead
migration (Boughton et al. 2005).
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Table 2-1. Southern California watersheds historically occupied by populations of steelhead
(listed from north to south). Several watersheds with historical populations now have barriers that
block migration to portions of the watershed.

WATERSHED?

HISTORICALLY

OCCUPIED?
Santa Maria River Yes
Santa Ynez River Yes

Jalama Creek

Negative obs.3

Cafada de Santa Anita

Yes

Cafada de la Gaviota

Yes

Cafada San Onofre

Negative obs.

Arroyo Hondo Yes
Arroyo Quemado Barrierz
Tajiguas Creek Barrier

Cafada del Refugio

Negative obs.

Cafada del Venadito

Barrier

Cafada del Corral

Yes

Cafada del Capitan

Negative obs.

Las Llagas

Negative obs.

Gato Canyon

Not determined

Dos Pueblos Canyon

Yes

Eagle Canyon

Not determined

Tecolote Creek Yes
Bell Canyon Barrier
Goleta Slough Complex |Yes
Arroyo Burro Yes
Mission Creek Yes
Montecito Creek Yes
Oak Creek Barrier
San Ysidro Creek Yes
Romero Creek Yes
Arroyo Paredon Yes
Carpinteria Salt Marsh .
Complex Barrier
Carpinteria Creek Yes
Rincon Creek Yes
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WATERSHED? ng;%ﬂgégg
Ventura River Yes
Santa Clara River Yes
Big Sycamore Canyon Negative obs.
Arroyo Sequit Yes
Solstice Creek Yes
Malibu Creek Yes
Topanga Canyon Yes
Ballona Creek Yes
Los Angeles River Yes
San Gabriel River Yes
Santa Ana River Yes
San Juan Creek Yes
San Mateo Creek Yes
San Onofre Creek Negative obs.
Santa Margarita River Yes
San Luis Rey River Yes
San Dieguito River Yes
San Diego River Yes
Sweetwater River Yes
Otay River Yes
Tijuana River Yes

1 A watershed includes all of the tributaries and main-stem which share a common outlet to the ocean.

2 Data from: Becker, et al. 2008, Boughton et al. (2005), Sleeper (2002), Titus et al. (2010), M. Larson, California
Department of Fish and Game, personal communication (2007-2011).

3 “Negative obs.” means juveniles were not observed during a spot-check of best-occurring summer habitat in 2002;
however, such spot observations should not be interpreted as definitive determinants of absence of O. mykiss. “Dry”
indicates the stream had no discharge in anadromous reaches during the summer of 2002; because of the high
variability of the hydrologic regime, such spot-checks do not necessarily reflect the potential suitability of such reaches
for migration, spawning, or rearing of O. mykiss. “Barrier” indicates that all over-summering habitat was determined to be
above an anthropogenic barrier, believed to be impassable, and therefore steelhead were not expected to be present;
however, such an assumption may not be warranted since rearing juvenile steelhead can make use of ephemeral
reaches (Boughton et al. 2009). See Boughton et al. (2005).
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Several reports describe the historical steelhead
populations of the SCS Recovery Planning Area
(Boughton et al. 2005, Boughton and Goslin 2006,
Boughton et al. 2006). Using this information, the
TRT proposed a structure for steelhead of the
SCS Recovery Planning Area composed of five
BPGs (Table 2-2). The division of steelhead
populations into Biogeographic Population
Groups (BPG) utilized two basic rules: First,
populations were sorted into a coastal super-
group and an inland super-group, based on
whether or not the most potential freshwater
habitats lay on an ocean-facing watershed
subject to marine-based climate inversion and
orographic (i.e.,
offshore weather systems. Second, within the
coastal and inland super-groups, populations
were sorted into groups defined by contiguous
areas with broadly similar physical geography

lifting) precipitation from

and hydrology. The combinations of these
physical differing
natural steelhead
populations utilizing the individual watersheds.
These differing physical characteristics have led
to life history and genetic adaptations that can
enable the populations to persist in the widely
varying habitat
represented by the five BPGs. The purpose of
delineating the BPGs is to guide recovery efforts
across the SCS Recovery Planning Area to
ensure the preservation and recovery of the

characteristics represent

selective  regimes for

and distinctive regimes

range of natural diversity of the SCS Recovery
Planning Area. From north to south, these BPGs
are known as: Monte Arido Highlands,
Conception Coast, Santa Monica Mountains,
Mojave Rim, and Santa Catalina Gulf Coast
(Figure 2-5).

Table 2-2. Ecological characteristics of BPGs in the Southern California steelhead Southern
California Steelhead Recovery Planning Area(originally Table 4 in Boughton et al. 2007b).

Southern California Steelhead ESU
Ecological Characteristics
. . . . . Summer . .
Population Migration Migration . Intermittent Winter
: s Climate L
Group Corridor reliability 1 Streams Precipitation
Refugia
Monte Arido Long alluvial 60 -75cm
Highlands valleys Moderate/Low Montane Many (highlands)
Conception Coastal terrace Moderate Marine Many 30-60cm
Coast
Santa Mo_nlca Short, steep Low Marine Many 30-60cm
Mountains
. . Long alluvial 75-135cm
Mojave Rim valleys Very Low Montane Many (highlands)
Santa Catalina Coastal terrace & Low Marine Many Mostly < 75¢m
Gulf Coast mesas

1 Marine and Montane-influenced refugia refers to habitats influenced by climate, rather than the habitat type itself;
marine climate influence encompasses inland habitats in the Conception Coast, Santa Monica Mountains, and Santa
Catalina Gulf Coast BPGs.
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The separate watersheds comprising each BPG
are generally considered as individual O. mykiss
populations (i.e, one watershed = one
population of steelhead). Thus, single BPGs
encompass multiple watersheds and multiple O.
mykiss populations. However, many coastal
watersheds in several of the BPGs (eg.,
Conception Coast, Santa Monica Mountains) are
relatively small, and may be capable of
supporting only small steelhead runs. The basis
for the persistence of independent steelhead
populations in these small watersheds is
uncertain and further research is needed. (See
Chapter 14, Southern California Steelhead
Research, Monitoring, and Adaptive
Management). The TRT (Boughton et al. 2007b)
proposed that at least three scenarios (not
necessarily mutually exclusive) are plausible:

1. Some of the populations in the coastal
BPGs, though small, may be exceptionally
stable and sustain the continued presence
of steelhead in neighboring watersheds via
adult dispersal between watersheds (an
independent population supporting one or
more dependent populations, thus forming
a metapopulation).

2. Adult dispersal between neighboring
watersheds within a coastal BPG may be
common enough to knit together the
steelhead in individual watersheds into a
small number of “trans-watershed”
populations (an independent population
comprised of the fish from two or more
neighboring streams, thus forming a
metapopulation).

3. The populations in the smaller coastal
BPGs (e.g, Conception Coast or Santa
Monica Mountains BPG) may be
dependent upon occasional or frequent
adult dispersal pulses from populations in
the larger inland BPGs (e.g., Monte Arido
BPG).
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Figure 2-5. Biogeographic Population Groups (BPGs) in the Southern California Steelhead Recovery Planning Area (after

Boughton et al. 2007b).
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In characterizing the historic, pre-European
settlement population structure of the SCS
Recovery Planning Area, the TRT: 1) identified
the original anadromous O. mykiss populations
and attempted to determine which ones were
still extant; 2) delineated the potential
unimpaired  geographic extent of each
population on a watershed scale; 3) estimated
the relative potential viability of each population
in its (hypothetical) unimpaired state; and 4)
assessed the potential demographic
independence of each population in its
(hypothetical) unimpaired state Boughton and
Goslin 2006, Boughton et al. 2006, Helmbrecht
and Boughton 2005). This analysis entailed a
consideration of available historical and current
data on the distribution and abundance of O.
mykiss, new genetic data, landscape data, climate
data, and stream discharge data. However, data
limitations, particularly a lack of long-term run-
size data, prevented the TRT from providing
definitive characterizations of pre-European or
current anadromous O. mykiss populations,
including the geographic extent of individual
populations,  their intrinsic viability, or
demographic independence. For a discussion of
the constraints imposed by limited relevant data
see Boughton and Goslin (2006) and Boughton et
al. (2006). See Appendix B, Watershed Intrinsic
Potential Rankings, Appendix C, Composition
of SCS Recovery Planning Area Steelhead BPGs.

2.3 SPECIES ABUNDANCE

One of the recovery objectives for steelhead is to
increase abundance of steelhead, including the
expression of all life history forms and
strategies. Current documented population
abundances are extremely small; but the run size
for most watersheds continues to be poorly
characterized. Additionally, the presence of
steelhead in watersheds is often sporadic. The
status of steelhead populations along the West
Coast was assessed in 1996 by the National
Oceanic and Atmospheric ~Administration
(NOAA), National Marine Fisheries Service

(NMES) Biological Review Team (BRT) (Busby et
al. 1996). The status of the DPS was
subsequently reviewed in 2005 (Good et al. 2005,
Helmbrecht and Boughton 2005), and again in
2011 (Williams et al. 2011). The following
summarizes the findings from these status
reviews:

The steelhead populations in this region have
declined dramatically from estimated annual
runs totaling between 32,000 and 46,000 adults
to less than 500 total adults (Busby et al. 1996).
However, this run-size estimate is based on
information from only four major watersheds
bearing steelhead (Santa Ynez River, Ventura
River, Santa Clara River, and Malibu Creek)
located in the northern portion of the SCS
Recovery Planning Area. Run-size estimates
from coastal and inland watersheds south of the
Los Angeles Watershed have generally not been
estimated or recorded. Additionally, available
only average
annual estimates, and do not describe the wide
annual variation in run-size that would be
expected in a region with a highly variable
climate and habitat conditions (see for example,
Alagona et al. 2011 and Entrix Inc. 1995).
Quantitative estimates of historic runs in the
SCS Recovery Planning Area are based largely
on observations made by CDFG personnel. No
long term (20+ years) time-series data are
available for any of the populations within this
Recovery Planning Area. Since the listing of
southern California steelhead, there have been
increased efforts made to make periodic
observations of adults as
systematic monitoring on a few watersheds with
recently constructed fish passage facilities or
active restoration efforts. For example, the
Robles Diversion on the Ventura River (Casitas
Municipal Water District 2010, 2009, 2008, 2007,
2006, 2005), the Vern Freeman Diversion on the
Santa Clara River (United Water Conservation
District 2010a, 2009, 2008, 2007), the lower Santa
Ynez River (U.S. Bureau of Reclamation 2011,
Santa Ynez

run-size estimates represent

well as more

River Adaptive Management
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Committee 2009, Engblom 2003a, Engblom
2001), and Arroyo Sequit, Malibu and Topanga
Creeks (Dagit and Krug 2011, Dagit et al. 2009,
Dagit et al. 2007, Dagit and Abramson 2007,
Dagit and Reagan 2006, Dagit et al. 2004a).

In summary, while a majority of watersheds
supporting O. mykiss still
occupied (often with individuals currently able
to express only a resident life history strategy),
steelhead run sizes have been sharply reduced.
The four watersheds historically exhibiting the
largest annual anadromous runs (ie., Santa
Ynez, Ventura, Santa Clara, and Malibu Creek)
have experienced declines in run size of 90
percent or more. Present population trends

historically are

within individual watersheds that continue to
support steelhead runs are generally unknown,
and may vary widely between watersheds.
Available run-size estimates for all watersheds
represent only average annual estimates that
likely include wide annual variations expected
in a region with a highly variable climate.
However, these averages are extremely small,
and raise the question of how such small runs of
anadromous fish persist (potentially either by
dispersal from some source population, and/or
by consistent production of smolts by local
populations of freshwater, non-anadromous O.
mykiss. The consensus of the most current BRT
was that the status of the Southern California
Steelhead DPS has not changed appreciably in
either direction since publication of the initial
status review (Busby ef al. 1996), and that
Southern California Steelhead DPS is still in
danger of extinction (Williams ef al. 2011).

2.4 SPECIES GENETIC STRUCTURE
AND DIVERSITY

A recovery objective for steelhead is to restore
and conserve genetic diversity and interchange
of genetic
populations. Since the late 1990s, a number of
genetic studies have been conducted to elucidate
the structure of O. mykiss populations within the

material between and within

SCS Recovery Planning Area (Martinez, et al.
2011, Clemento et al. 2009, Pearse and Garza
2009, Clemento and Garza 20007, Garza and
Clemento 2007, Girman and Garza 2006,
Greenwald and Compton 2005, Nielsen et al.
2005, 2003, 1997). These studies have provided
useful insights into the historic distribution of
the species, as well as the potential influence of
past (and current) stocking practices within the
watersheds historically occupied by native O.
mykiss. Berg and Gall (1988) surveyed steelhead
populations throughout California, including a
small number of populations from the SCS
Recovery Planning Area. They discovered
considerable variability among California
populations, but did not discern a clear
geographic pattern to the variation. Busby et al.
(1996) also reported a high level of genetic
variability in California coastal populations,
including four from the SCS Recovery Planning
Area. Busby et al. (1996) also reported an
allozyme allele fixed in some populations but
entirely others, which is
unprecedented in anadromous salmonids,
except when comparing populations at the
extreme ends of their ranges.

absent in

Recent genetic investigations have shed light on
the relationship between steelhead and the O.
mykiss above barriers within the SCS Recovery
Planning Area. Girman and Garza (2006) and
Clemento et al. (2009) reported that above-
barrier O. mykiss were more closely associated
with  below-barrier populations than to
populations from other watersheds; that they
were more related to the fish below the barrier
than to any other geographically proximate
populations. In addition, their results supported
the idea that planted hatchery fish from other
watersheds have had no detectable influence on
the genetics of above-barrier populations. These
results that the
populations are not the descendants of hatchery
fish. They are most likely the descendants of
contiguous O. mykiss populations, because most

indicate above-barrier

of these areas have historical accounts of
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steelhead populations prior to construction of
the barriers (Becker ef al. 2008, Swift et al. 1993,
Benke 1992, Hubbs 1946, Culver and Hubbs
1917, Jordan and Gilbert 1881). While the fish
that remain above barriers do not have an
opportunity to interbreed with adult steelhead,
they can, and in some cases do, produce
progeny that emigrate downstream past the
barriers to the ocean as smolts.

Two recent genetics studies of O. mykiss in the
Santa Ynez River reached similar conclusions: 1)
the spatial genetic structure of the Santa Ynez
River watershed was similar to most other
coastal watersheds; 2) the estimated effective
population size ! in two tributaries varied
between approximately 25-50 individuals; 3)
there were
populations
(Salsipuedes, Juncal, Santa Cruz, and Hilton
Creeks); and 4) all four populations (two below
and two above barriers to anadromy) are
primarily of coastal ancestry, and not the
progeny of stocked resident O. mykiss (Clemento
et al. 2009, Garza and Clemento 2007).

significant differences between

from four sub-watersheds

2.5 HABITAT CHARACTERISTICS OF
THE SOUTHERN CALIFORNIA
STEELHEAD RECOVERY PLANNING
AREA

The major steelhead bearing watersheds in the
SCS Recovery Planning Area include the Santa
Maria, Santa Ynez, Ventura, and Santa Clara
Rivers (Good et al. 2005, Busby et al. 1996,).
South of the Santa Monica Bay, several major
drainages and a number of smaller streams also
supported runs of anadromous O. mykiss (of

1 The effective population size (Ne¢) can be generally thought
of as the number of individuals that contribute offspring to
the next generation, and is generally smaller than the
absolute population size (N). It is a basic parameter in many

models in population genetics.

unknown size and frequency); these include the
Los Angeles, San Gabriel, Santa Ana, Santa
Margarita, San Luis Rey, San Dieguito, San
Diego, Sweetwater Rivers, and San Juan and San
Mateo Creeks (Titus et al. 2010, Swift et al. 1993).

Significant portions of the upper watersheds
within the SCS Recovery Planning Area are
contained within four U.S. National Forests (Los
Padres, Angeles, Cleveland, and San Bernardino
National Forests). These forests are managed
primarily for water production and recreation,
with limited grazing and oil, gas, and mineral
production (United States Forest Service, 2005a,
2005b, 2004, Berg et al. 2004, Stephenson and
Calcarone 1999). Additionally, a significant
amount of land within the SCS Recovery
Planning Area is protected within military
installations, and in the southern portions,
within large scale regional parks. Urban
development is centered in coastal areas and
inland valleys, with the most expansive and
densest urban development located within the
Los Angeles Basin. Coastal valleys, and some
foothills, are extensively developed with
agriculture, principally row-crops, citrus and
fruit trees, and vineyards (Kier Associates 2008b,
Hunt & Associates 2008a, Keeley 1993,
Hornbeck 1983; Lantis et al. 1981, Lockmann
1981).

The SCS Recovery Planning Area is comprised
of geologically young mountainous topography
with a number of inland valleys and coastal
terraces. The geomorphology (i.e., the shape and
composition of the land surface) is strongly
influenced by tectonic activity and various other
signs of stress (e.g., highly folded and faulted
rocks of varying types), including metamorphic
formations (i.e., rocks that have changed under
pressure and heat over time). Sedimentary
(ie., comprised of
sediment deposited out of the air, ice, and/or
water flows) are characteristics in the Transverse

formations formations

Ranges, and metamorphic-granite formations
(i.e., igneous rock formed from cooled magma)
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in the southern Peninsular Ranges. The legacy of
tectonic activity and other physical stresses has
created the steep slopes and unconsolidated
rock formations that characterize this region.
These geologic factors combined with an active,
annual fire-cycle and intense winter storms have
created spatially
unstable river and stream habitats to which
anadromous fishes and other aquatic species
have adapted through evolutionary processes
(Boughton et al. 2006, Sugihara et al. 2006, Norris
2003, Norris and Webb 1990, Faber et al. 1989,
Endler 1986, 1977, Bailey 1966, Felton 1965,
Mayr 1963).

complex and frequently

The SCS Recovery Planning Area is
characterized by ten broad native terrestrial
plant communities within the Californian

floristic province: Estuarine Wetlands, Beach
and Dunes, Riparian Forests, Coastal Prairie,
Coastal Sage Scrub, Oak Woodlands, Chaparral,
Valley Grasslands, Vernal Pools, and Southern
California Conifer Forests (Barbour, ef al. 2007,
Ferren et al. 1995, Sawyer and Keeler-Wolf 1995,
Hickman 1993, Munz 1974,). Upland areas of the
northern portion of the SCS Recovery Planning
Area are dominated by a mix of Chaparral,
Valley Grasslands, Oak Woodlands,
Southern California Conifer Forests. Upland
areas of the southern portion of the SCS
Recovery Planning Area are dominated by
Southern Coastal Scrub, Valley Grassland, Oak
Woodland, and Southern California Conifer
Forests. Both of these upland areas are subject to
catastrophic wildfires (Sugihara et al. 2006,
Keeley 2006).
deciduous species. Large segments of the valley
grasslands and riparian forests have been
converted for agricultural, residential, and a
variety of other commercial land-uses (Berg et al.
2004, California Department of Fish and Game
2003, Stephenson and Calcarone 1999, Holland
1996, Kreissman 1991, Mayer and
Laundenslayer 1988, Warner and Hendrix 1984,
Capelli and Stanley 1984). However, the interior
uplands within the four U.S. National Forests

and

Riparian forests consist of

are largely undeveloped, and a number of large
parks, preserves, and greenbelts have been
created in recent years on non-Federal lands.

The climate in the California floristic province is
Mediterranean, with long dry summers and
short, sometimes intense cyclonic winter storms.
Rainfall is restricted almost exclusively to the
winter months (December through March),
though the extreme southern portion of the SCS
Recovery Planning Area is subject to occasional
summer storms originating from the Gulf of
California. The California floristic province is
subject to an El Nifio/La Niha weather cycle
which can  significantly  affect
precipitation, causing highly variable rainfall
between years. Additionally, there is a wide
disparity between winter rainfall from north to
south, as well as between coastal plains and
inland mountainous Mean annual
precipitation ranges along the coast (north to

winter

areas.

south) from 32 to 24 centimeters (cm) per year,
with larger variations (24-90 cm/year) from the
coast inland (west to east) due to the orographic
effects of the various mountain ranges. Fog
along the coastal areas is typical in late spring
and summer, extending inland along coastal
reaches with valleys extending into the interior.
This fog has been shown to moderate conditions
for rearing O. mykiss in these lower, coastal
reaches. Southern California also experiences
seasonally high, down slope winds during the
early fall and winter that blow through the
mountain passes of southern California. These
winds, which can reach 40 miles per hour, are
warm and dry and can severely exacerbate
brush or forest fires, especially under drought
conditions (Mastrandrea et al. 2009, Miller and
Schlegel 2006, Haston and Michaelsen 1997,
Philander 1990, Leipper 1994, Ryan and Burch
1992, Hornbeck 1983, Karl 1979, Bailey 1966,
Felton 1965).

River flows vary greatly between seasons, and
can be highly “flashy” (rapidly increased flows
with high volume but short duration) during the
winter season, changing by several orders of
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magnitude over a few hours in response to
winter storms. Snow accumulation is generally
small and of short duration, and does not
contribute to peak run-off in most years.
Baseflows in river reaches can be
influenced significantly by groundwater stored
and transported through faults and fractured
rock formations. Many rivers and streams
naturally exhibit interrupted baseflow patterns
(alternating channel reaches with and without
perennial surface flow) controlled by geologic
formations, strongly
precipitation characteristic of a
Mediterranean climate. Water temperatures are
generally highest during summer months, but
can be locally controlled by springs, seeps, and

rising groundwater,

some

and a seasonal

pattern

creating micro-aquatic
conditions suitable for salmonids (Boughton, ef
al. 2007a, Harrison et al. 2005, Faber et al. 1989,
Mount 1995, Jacobs 1993, Reid and Wood 1976).

Within the SCS Recovery Planning Area
steelhead habitat occurs in chaparral ecosystems
which differ in significant ways from steelhead
habitats found in snow-fed and/or conifer-lined
ecosystems in the Sierra Nevada or North and
Central the
perspective of steelhead ecology, it is useful to
divide these chaparral ecosystems which
dominate the SCS Recovery Planning Area into
two categories: coastal basins draining directly

Coasts of California. From

westward into the ocean, and inland basins set
back from the coast, often separated from it by
extensive mountain ranges. The inland basins
are relatively few, large, and have a terrestrial
climate whereas the coastal basins tend to be
small, a heavily marine-
influenced These differences (and
others that result from them, such as the
reliability of suitable summer temperatures)
likely impose different sorts of limiting factors
on steelhead populations. Coastal basins are
often characterized by a "mountain-terrace"
system, in which a broad coastal terrace is
backed by a steeper mountain range. These
types of systems occur along the southern coast

numerous and

climate.

of Santa Barbara County, in some parts of the
Santa Monica Mountains, and much of the coast
of Orange and San Diego Counties. The
mountains harvest orographic rain from
incoming systems, creating flashy
streamflows that carve out well-shaded step-
pool systems in the uplands, and braided
gravel-bed streams and pool-riffle systems in
They also produce seasonal
lagoons at the interface of the stream with the
ocean. Each of these parts of the stream system
produces habitat for a particular life stage of
steelhead. Due to the movement of water,
sediment and fish, stream systems function as
integrated wholes with steelhead acting as
effective strategists using the entire suite of
resources provided them by the coastal and
inland basins of the SCS Recovery Planning

storm

the terraces.

Area.
2.6 SOUTHERN CALIFORNIA
STEELHEAD FRESHWATER LIFE

CYCLE HABITAT USE

Steelhead spend a majority of their life in the
ocean, but must enter freshwater to reproduce.
Understanding  the  interaction  between
steelhead and their freshwater habitats is critical
for steelhead  recovery
management. Many of the naturally limiting
factors described in this section that affect the
growth and survival of juvenile steelhead in

effective and

their freshwater phase are exacerbated by the
artificial modification freshwater habitats and
watershed processes that create and sustain
these habitats. The freshwater habitats used by
steelhead within the SCS Recovery Planning
Area occur in two types of watersheds featuring
distinctly different environmental regimes. One
type is the series of rivers that flow through hot
inland valleys and cut through coastal ranges to
the sea. These watersheds have warm seasonal
climates and are in coastal rain shadows. The
other freshwater habitats are the small, steep
coastal watersheds with higher rainfall, lower
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air temperatures, and a greater proportion of
perennial streams (Boughton et al. 2006,

Boughton et al. 2007b).

The O. mykiss life cycle can be conceptualized as
a biological network in which environmental

opportunities can be represented as a set of
linkages:

Eggs Fry First First Maturation Reproduction,
Summer Winter Eggs
headwaters headwaters

— —
T gravel-bed channel opportunistic gravel-bed
channel
Parallel estuary/lagoon
Linkages ocean
Serial
Linkages

Figure 2-6. Southern California O. mykiss Life Cycle Habitat Linkages (Schwing et al. 2010,

after Boughton).

The sequence of habitats required for the fish to
complete the egg-to-egg life cycle involves a
series of linkages, the loss of any of which
prevents the completion of the life cycle. While
serial linkages are a source of vulnerability,
some of the linkages can be realized through
alternative pathways:
summering in different sorts of thermal refugia,
such as tributary headwaters or seasonal
lagoons/estuaries next to the or
maturation in freshwater versus the ocean.

for example, over-

ocean;

These alternative pathways in the network
increase the resilience of the population to
extirpation, because if one pathway fails in a
particular year, some members of the
population can still complete their life cycle by
pursuing an alternative pathway.

The following provides a more detailed
discussion of the freshwater life cycle phases of
steelhead and the environmental factors that
control the
freshwater life cycle phases prior to entering the

successful transition between

ocean life cycle phase (Schwing, et al. 2010, after
Boughton, Boughton, et al. 2006).

Spawning Migration. Steelhead passage
limitations arising from periodic drought (or
longer term climate change) is one of the
principal limiting factors affecting adult
steelhead (Boughton et al. 2006). Steelhead are
iteroparous (i.e., can reproduce more than once),
and, to realize the evolutionary benefits of
repeat spawning, must have an opportunity to
both enter and exit the stream system. The
migration of steelhead into freshwater spawning
and rearing streams is strongly associated with
higher winter and spring flows which provide a
continuous hydrological connection between the
ocean and upstream spawning and rearing
habitats. Some large steelhead adults in this
domain may in freshwater after
spawning, and can become trapped in deep

remain

residual pools in the summer (see for example,
Capelli 2007b, 2009). This sort of trapping is
probably a function of the precise timing,
duration, and magnitude of storms in a given
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winter.  Periodic droughts further constrain
migration opportunities during dry periods, and
may have a bigger effect on repeat-spawning,
which requires both an in- and out-migration
opportunity in a given year, followed by an in-
migration opportunity a year or two later.
Finally, spawning efforts may be abrogated by
one or more successive high flow events
following spawning that erodes the spawning
redds and exposes or flushes recently laid eggs
out of the redd, exposing them to predation, or
terminating the incubation process prematurely.

Initial Spring Feeding. The development and
hatching of O. mykiss eggs is controlled by
temperature and dissolved oxygen, which is
itself influenced by flow rates, ambient air
temperature, riparian cover, and groundwater
input. Following the hatching and emergence
from spawning gravels juvenile O. mykiss (fry)
either stay near the redds from which they were
hatched and establish territories, or disperse to
favorable feeding areas (Boughton et al. 2009,
Quinn 2005).
conducive to adult upstream migration and
spawning are also conducive to initial rearing
conditions for the first spring growth of juvenile
steelhead. As flows drop later in the spring and
summer, rearing fish may move out of initial
rearing reaches, or may continue to reside in
deeper pools, where they may be trapped
between temporary dry reaches of stream

Rainfall and runoff conditions

channel until rains

reconnect perennial reaches.

the following winter

An increase in rearing temperatures, either as a
result of inter-annual, seasonal variability or
longer-term climatic changes will likely produce
warmer conditions during early rearing. If
temperatures stay below about 17° Celsius, a
warming or an increase in week-scale variability
of temperature can increase the growth rate of
salmonids if food is abundant. But it would also
increase metabolic demand and thus reduce
growth if food is limiting (Boughton et al. 2007b,
Smith and Li 1983, Brett 1971). Consequently,

the effect of warmer conditions on growth is
per-capita  food
availability, which in turn depends on a host of

crucially dependent on
other factors, such as primary productivity of
the stream network, biomass of terrestrial
insects caught in stream drift, and stream
geomorphology as it affects the territorial
dynamics of juvenile O. mykiss.

First Rearing Summer. The hot, rain-free
summers of southern California require that
juvenile O. mykiss retreat for the summer to
sections of the stream network that do not dry
up or overheat too much. Regionally, there are
two alternative mechanisms for maintaining
thermal refugia: the temperature lapse rate (i.e.,
the decrease in temperature with an increase in
altitude), cool,
uplands, and the ocean heat sink, which
maintains cool conditions proximate to the

which maintains montane

coast. In many small coastal basins, these two
mechanisms merge geographically, whereas in
inland basins the operation of these mechanisms
may be separated by a long stretch of dry or
warm channel that enforces a summer-long
barrier to movement. Numerous tributaries
draining various mountain ranges provide a
high level of redundancy in the montane

thermal refugia.

Probably as important as air temperature in
maintaining cool water is protection from
sunshine, which in summer is often the single
biggest source of heat flux into a stream
(Hannah et al. 2008, Evans et al. 1998). Wind
effects can also be significant (Bogan et al. 2003).
In coastal areas, fog and onshore winds provide
shade and cooling wind, respectively. In the
montane refugia, the closed tree canopy appears
necessary to maintain suitably cool conditions
(Leipper 1994, Boughton, unpublished data).
Therefore, the resilience of montane thermal
refugia to current inter-annual seasonal or
longer-term climatic changes is probably highly
dependent on the resilience of the closed tree
canopy.
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Mountain refuges appear more vulnerable than
the coastal refuges to thermal increase (Snyder et
al. 2002), perhaps because the latter are buffered
by the ocean. An alteration of fire regime, flood
regime, and/or sediment may eliminate the
closed riparian canopy by burning trees,
increasing the depth to the water table, or
destroying trees via debris flows or floods
(Bendix and Cowell 2010b, May and Gresswell
2004, Bendix and Hupp 2000, Bendix 1998). The
water table can be lowered not just by increased
sediment deposition, but also by decreased
summer base flows, driven by lowered rainfall
or greater evaporative demand of plants (Tague
et al. 2009).

Lowered summer water tables may not just
indirectly affect rearing juveniles via alteration
of riparian trees; it may also affect the fish
directly by reducing the summertime surface
flow, and eliminating it entirely in dry parts of
the rain shadow or in reaches with deep
alluvium (ie. response stream reaches). The
gravel-bedded reaches used for spawning tend
to have deep alluvium, and therefore can be
especially vulnerable to loss of surface flow or
incomplete riparian shading (Boughton et al.
2009). Timing is important for young-of-the-year
development in gravel-bedded channels
followed by retreat into “hydro-thermal” refugia
once growth and size permits; large amounts of
juvenile movement and stranding are commonly
observed in southern California (see for
example, Shapovalov 1944).

Groundwater inputs and heat-exchange with the
channel-bed can serve to buffer daily and
annual temperature fluctuations in a stream
(Hannah et al. 2004, Tague et al. 2008). In a stable
climate the ground stores heat seasonally
(absorbing heat in summer and supplying heat
in winter), but should have an annual net flux
close to zero (Bogan et al. 2004). Decreased base
flows during the summer may actually help the
(channel-bed) buffer

ground stream

temperatures more effectively, by increasing the
surface area of the bed-water interface, relative
to the volume of water in the stream and the air-
water surface area. The magnitude of such a
buffering is not known,
probably shrink the amount of fish habitat and
feeding opportunities for rearing juvenile fish.

and would also

The coastal thermal refugia are closely tied to
the heat dynamics of the ocean and maritime air,
and thus to the future pattern of seasonal
upwelling and winds along the coast. Many
tributaries and the lower sections of mainstems
fall within the climatic influence of the marine
inversion layer that develops in summertime.
Except for the mainstems, many of these coastal
also benefit thermally from the
temperature lapse rate in the coastal mountains,
as well as receiving large doses of orographic
precipitation in the wintertime - the converse of
the rain shadow-starved streams in more inland

streams

areas. This band of steelhead-hospitable coastal
terrain is probably significantly more resilient to
climate change than inland areas, and highly
productive per unit of habitat. However, it is a
very narrow band and so its total productivity
may be limited.

Each stream system terminates at the coast with
some type of estuary-lagoon system. In
southern California, seasonal lagoons currently
tend to form each summer when decreased
streamflows allow marine processes to build a
sand berm at the mouth of each system. Juvenile
steelhead over-summer in these lagoons, where
they often grow so rapidly that they can
undergo smoltification at age 1 and enter the
ocean large enough to experience enhanced
survival to adulthood (Hayes et al. 2008, Bond
2006). Both effects should increase the resilience
of the steelhead component of O. mykiss. In
contrast, juveniles over-summering in some
montane thermal refugia display very little or
no growth during the summer (Sogard et al.
2009, Hayes et al. 2008, Boughton et al. 2007a,
Bond 2006) .
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Fall and Winter Feeding. Steelhead rearing
ecology during the fall and winter is less
documented, but under fewer
constraints than early life history or over-
summering phases. Baseflows rebound in many
creeks as the weather cools in September and
October, and sections of channel that were dry
during the summer months begin flowing again,
even before the first rains of the fall. This is due
to reduced evaporative demand by riparian
plants. (Initial rainstorms of fall have relatively
little effect
precipitation gets absorbed into the ground).
The cooling of the weather and the rebounding
of baseflows releases over-summering fish that

were trapped in small residual pools and

likely is

on stream flows, as most

thermal refugia, so that a relatively small
number of fish potentially gain access to a large
extent of stream habitat (Boughton et al. 2009).

In some areas of southern California, this time of
the year is marked by peak emergence of aquatic
arthropods and inputs into streams of terrestrial
arthropods, suggesting the opening of increased
feeding opportunities to the fish that survived
the summer. Arthropod productivity appears
sensitive to local geologic and vegetative factors
(Rundio 2009), but where it occurs it may allow
juvenile steelhead to transform relatively warm
temperatures into opportunities for rapid
growth (Rundio and Lindley 2008). If these
opportunities sparsely populated
intermittent creeks, the conditions are conducive
to potential rapid growth into large smolts.

occur in

The timing of these peaks of productivity and
growth opportunities is likely to be modified by
current inter-annual as well as longer climatic
changes. Because warmer autumns would
increase metabolic costs as well as well as scope
for growth (Boughton et al. 2007a), the impact on
O. mykiss growth and survival could be either
negative or positive, depending on a sensitive
balance of factors. Compared to fall feeding,
winter-feeding and growth is presumably more

cooler
production,

constrained by temperatures, less
arthropod and disturbances
associated with high-flow events.

Smolting and Outmigration. Intensive studies
of steelhead populations in the redwood
systems of Santa Cruz County indicate that most
O. mykiss become smolts and migrate to the
ocean at age 2 or 3, but a small proportion smolt
at age 1 (Hayes et al. 2011, Sogard et al. 2009,
Hayes et al. 2008, Shapovalov and Taft 1954).
Since larger size at ocean entry greatly increases
ocean survival (Hayes et al. 2008, Bond 2006,
Ward et al. 1989), smolting at age 1 is probably
only a viable strategy for fish that have achieved
unusually rapid growth during their first year
(Satterthwaite et al. 2009). Bond (2006) has
shown that fish over-summering in lagoons can
achieve such growth. It is possible that rapid
growth can be achieved in other habitats as well
(see for example, Moore 1980a), but most studies
have shown growth to be slower in upland
tributaries.

Quantitative data on growth and life history are
not yet available for the chaparral and coastal
terrace systems of the SCS Recovery Planning
Area. It is likely that age at smolting of
individual fish is based on locally adapted
“decision rules”, including also a “decision” as
to whether to smolt at all versus maturing in
freshwater. Local adaptation is likely to be
dominated by a tradeoff between ocean
mortality and the much greater fecundity that
fish can realize by growing to a larger size in the
ocean (Satterthwaite et al. 2009). Since ocean
survival appears so strongly sensitive to size at
ocean entry, the balance of anadromous versus
freshwater-resident fish may be sensitive to
juvenile growth rates. As noted above, warmer
temperatures offer the possibility of either
reducing or accelerating juvenile growth,
depending on food availability, which itself may
respond inter-annual and longer climatic effects
on precipitation, riparian vegetation, and life
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cycle patterns sensitive to temperature, and
nonlinear food-web dynamics.

An increase in the frequency, intensity, or
duration of multi-year droughts would further
limit migration opportunities for smolts. Loss of
surface flow appears to occur more commonly
in the deep alluvium of downstream reaches
rather than in headwater tributaries (Boughton
et al. 2009). Additionally, the sandbar barriers at
the mouths of estuaries sometimes fail to breach
in dry years, so drought would probably have
greater impacts on migrating smolts (and
migrating adults) than on the O. mykiss
maturing in headwater tributaries (Jacobs et al.
2011). The loss of opportunity would force a
higher proportion of fish to adopt a freshwater-
maturation strategy rather than the anadromous
strategy.
significantly less fecund than steelhead, the
resulting population would be less resilient to

Since freshwater residents are

extirpation, and gene flow among populations
by straying steelhead would also be reduced. All
these outcomes would tend to reduce the
capacity of O. mykiss populations to recover
from and adapt to changing conditions.

Subsequent Years in Freshwater; Maturation
in Freshwater. The majority of juvenile O.
mykiss that do not smolt their first year must
again cycle through stages of spring-feeding,
over-summering, and fall and winter feeding,
although at a larger body size. Most of these fish
probably smolt at age 2 or 3 or adopt the
freshwater-resident maturing and
eventually spawning in a suitable section of the

strategy,

stream network; the proportions adopting these
pathways (i.e., either multiple pre-smolts rearing
freshwater =~ maturation  and
reproduction) are unknown and probably

years  or

sensitive to both growth and survival at all
stages of life history (Satterthwaite et al. 2009).

The over-summering stage probably poses the
greatest constraints. Compared to young-of-the-
year, older fish appear to require deeper water

for over-summering (Spina 2007, Spina et al
2005, Spina 2003, Spina and Johnson 1999), and
thus may be more restricted to the parts of the
watershed that provide well-shaded perennial
pools of sufficient depth. These appear to be
concentrated in headwater streams well-fed by
orographic precipitation, where baseflows are
stable, riparian canopies are relatively complete,
and geomorphic processes produce
abundance of pools (Boughton et al. 2009,
Harrison and Keller 2006). The pool-forming
in these uplands are highly
variable, involving self-formation of step-pools,
scour around large boulders that roll off
hillsides, and rock outcrop which create force-
pools.

an

mechanisms

The upland habitats used by older juvenile fish
are a subset of the upland habitats used by the
fish  initially in  their  first
Consequently, vulnerabilities to repeated inter-
annual seasonal changes (and
climate changes) are similar to those described
previously (e.g., loss of baseflow, loss of riparian
cover). Additional  factors  influencing
productivity of upland habitats relied upon by
rearing fish for multiple years are: (1) a lower
level of redundancy, due to the more restricted
distribution of high-quality pool habitat; (2) the
vulnerability of pools to being transiently filled
by fine sediments following wildfires; and (3)
the long-term robustness of step-pools and
bedrock force-pools, which should tend to re-
scour after being filled, and are presumably
resilient to a broader range of conditions

summer.

longer-term

compared to the reaches further downstream
(Chin et al. 2009, Montgomery and Buffington
1997).

In summary, while freshwater habitats provide
important spawning and rearing opportunities
to steelhead, the inherent instability of these
habitats can limit productivity depending on the
pre-smolting growth patterns of individual fish,
the pattern of rainfall, run-off, and input of
sediments from natural hill-slope and channel
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erosion processes (accelerated, including its
unique fish and wildlife resources by periodic
wildfires).
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3. Factors Leading to

Federal Listing

"Steelhead on the west coast of the United States have experienced dramatic declines in
abundance during the past several decades as a result of human-induced and natural factors.
The scientific literature is replete with information documenting the decline of steelhead
populations and anadromous salmonid habitats. There is no single factor solely responsible for

this decline.”

Factors for Decline: A Supplement to the Notice of Determination for West Coast Steelhead under the

Endangered Species Act, 1996

3.0 INTRODUCTION

When evaluating a species for protection under
the ESA, the law provides that the Secretary of
Commerce must consider whether any one (or
more) of five listing factors affect the species.
Listing factors deal with those aspects of the
species’ biology or habitat that affect the level of
threat to the species’ continued persistence. The
ESA requires that in developing recovery plans
for listed species, each of the factors which
contributed to the species’ listing as threatened
or endangered be addressed in the recovery
actions identified in recovery plans.

The five listing factors are:

1. Present or Threatened Destruction,
Modification, or Curtailment of Habitat
or Range

2. Over-Utilization for Commercial,
Recreational, Scientific, or Educational
Purposes

3. Disease and Predation

4. Inadequacy of Existing Regulatory
Mechanisms

5. Other Natural or Human-Made Factors
Affecting Continued Existence

NMEFS'’ listing determinations regarding the SCR
Recovery Planning Area (71 FR 834, January 5,
2006, 67 FR 21586, May 1, 2002, 62 FR 43937,
August 18, 1997), and supporting technical
reports (e.g., Boughton et al. 2005, Good et al.
2005, Busby et al. 1996, National Marine
Fisheries Service 1996a) have provided a
detailed discussion of the factors affecting
steelhead at the time of listing. There was no
single factor responsible for the decline of
southern California steelhead; however, of those
factors identified, the destruction and
modification of habitat and natural and man-
made factors had been recognized as the
primary causes for the decline of the Southern
California Steelhead DPS.

This chapter summarizes the factors identified at
the time of the listing of the species. All of these
factors are still prevalent and widespread. As a
result, there have been few changes to the
factors affecting the species since the time of
original listing. The following chapter, Chapter
4, discusses the current threats facing the
Southern California Steelhead DPS and
represents our current understanding of how
the listing factors continue to affect the species.
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3.1 FACTOR 1: Present or
Threatened Destruction,
Modification or Curtailment of
Habitat or Range

Southern California steelhead declined in large
part as a result of a wide variety of human
activities, including, but limited to,
agriculture, mining, and urbanization activities
that have resulted in the loss, degradation,
simplification, and fragmentation of habitat.
Water storage, withdrawal, conveyance, and
diversions for agriculture, flood control,
domestic, and hydropower purposes have
greatly reduced or eliminated historically
accessible habitat. Modification of natural flow
regimes by dams and other water control
structures have resulted in increased water

not

temperatures, changes in fish community
structures, depleted flow necessary for
migration, spawning, rearing, flushing of

sediments from spawning gravels, and reduced
gravel recruitment. The substantial increase of
impermeable surfaces as a result of urbanization
(including roads) has also altered the natural
flow regimes of rivers and streams, particularly
in the lower reaches.
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Lake Hodges, San Dieguito River

In addition to these indirect effects these
structures have also resulted in increased direct
mortality of adult and juvenile steelhead. Land-
use with
development, mining, agriculture, ranching, and
recreation have significantly altered steelhead

habitat quantity and quality. Associated impacts

activities associated urban

of these activities include: alteration of stream
bank and channel morphology; alteration of
ambient stream water temperatures;
degradation of water quality; elimination of
spawning and rearing habitats; fragmentation of
available habitats; elimination of downstream
recruitment of spawning gravels and large
woody debris; removal of riparian vegetation
resulting in increased stream bank erosion; and
increased sedimentation input into spawning
and rearing areas resulting in the loss of channel
complexity, pool habitat, suitable gravel
substrate, and large woody debris.

Flood Control Work — Ventura River

In addition, a significant percentage of estuarine
habitats have been lost, with an average of 22
percent of estuarine habitat remaining across the
SCS Recovery Planning Area. The condition of
these remaining wetland habitats is largely
degraded, with many wetland
continued risk of loss or further degradation.
Although many historically harmful practices
have been halted, much of the historical damage
remains to be addressed, and the necessary
restoration activities will likely require decades.
Many of these threats are associated with most
of the larger river systems such as the Santa
Maria, Santa Ynez, Ventura, Santa Clara, Los
Angeles, San Gabriel, Santa Ana, San Luis Rey,
Santa Margarita, San Dieguito, and San Diego
Rivers, and many also apply to the smaller
coastal systems such as Malibu, San Juan, and
San Mateo creeks (National Marine Fisheries
Service 1996a).

areas at
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Ed T N W T s D e
Wetland Fill - Santa Ana River Estuary

3.2 FACTOR 2: Over-Utilization for
Commercial, Recreational,
Scientific, or Educational Purposes

Steelhead populations traditionally supported
an important recreational fishery throughout
their range. Recreational angling for both winter
adult steelhead and summer rearing juveniles
was a popular sport in many coastal rivers and
streams until the mid-1950s. Recreational
angling in coastal rivers and streams for native
steelhead increased the mortality of adults
(which represent the current generation of
brood stock) and juveniles (which represent the
future generations of brood stock) and may have
contributed to the decline of some naturally
small populations but is not considered the
principal cause for the decline of the species as a
whole. During periods of decreased habitat
availability (e.g., drought conditions or summer
low flow when fish are concentrated in
freshwater habitats), the impacts of recreational
fishing or harassment on native anadromous
stocks have been heightened.

Until the listing of the Southern California
Steelhead DPS as endangered, recreational
angling for O. mykiss was permitted in all coastal
drainages (and continues in areas above
barriers, such as major dams, which are
currently impassible to fish migrating
upstream). Angling for both adults and
juveniles in those portions of coastal rivers and
streams accessible to anadromous runs from the

ocean, with the notable exceptions of the Sisquoc
River (including Manzana and Davy Brown
Creeks) in Santa Barbara County, and the upper
portions of the North Fork of Matilija Creek
(including Bear Creek), and Sespe Creek above
Alder Creek in Ventura County) has been
eliminated through modification of the CDFG’s
angling regulations following the listing of the
DPS as endangered in 1997. However, poaching
or harassment remain potential forms of

unauthorized take of southern California
steelhead.
NMFS had previously concluded that

recreational harvest is a limiting factor for
Southern California steelhead (Good et al. 2005,
Busby et al. 1996, National Marine Fisheries
Service 1996a). Steelhead are not targeted in
commercial fisheries. High seas driftnet fisheries
in the past may have contributed slightly to a
decline of this species in local areas, although
steelhead are not targeted
fisheries and reports of incidental catches are
Commercial fisheries are not believed to

in commercial

rare.
be principally responsible for the large declines
in abundance observed along most of the Pacific
coast over the past several decades. Sport and
commercial harvest of steelhead in the ocean is
prohibited by CDFG (California Department of
Fish and Game 2011a).

3.3 FACTOR 3:
Predation

Disease and

Infectious disease is one of many factors that can
influence adult and juvenile steelhead survival.
Specific diseases such as bacterial kidney
disease, Ceratomyxosis, Columnaris,
Furunculosis, infectious hematopoietic necrosis,
redmouth and black spot disease, Erythrocytic
Inclusion Body Syndrome, and whirling disease
among others are present and are known to
affect steelhead and salmon (Noga 2000, Wood
1979, Rucker et al. 1953). Very little current or
historical information exists to quantify changes
in infection and mortality
attributable to these diseases for steelhead.
Warm water temperatures, in some cases can

levels rates
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contribute to the spread of infectious diseases
(Belchik et al. 2004, Stocking and Bartholomew
2004). However, studies have shown that native
fish tend to be less susceptible to pathogens than
hatchery cultured and reared fish (Buchanan et
al. 1983).

Introductions of non-native aquatic species
(including fishes and amphibians) and habitat
modifications (e.g., altered flow
regimes, efc.) have resulted in
predator populations in numerous
systems, thereby increasing the
predation experienced by native salmonids
(National Marine Fisheries Service 1996a). Non-
species, particularly fishes
amphibians such as large and smallmouth
basses and bullfrogs have been introduced and
spread widely. These species can prey upon
rearing juvenile steelhead (and their conspecific
resident forms), compete for living space, cover,
and food, and act as vectors for non-native
diseases (Marks et al. 2010, Scott and Gill 2008,
Fritts and Pearsons 2006, Bonar et al. 2005, Dill
and Cordone 1997).

reservoirs,
increased
river
level of

native and

<
Juvenile Redeye Bas—Santa Margarita River
Artificially ~ induced = summer  low-flow
conditions may also benefit non-native species,
exacerbate spread of diseases, and permit
increased avian predation. NMFS concluded
that the information available on these impacts
to steelhead did not suggest that the DPS was in
danger of extinction, or likely to become so in
the foreseeable future, because of disease or

predation. It is recognized, however, that small
populations
steelhead can be more vulnerable to extinction
through the synergistic effects of other threats,
and the role of disease or predation may be
heightened under conditions of periodic low
flows or high temperatures characteristic of
steelhead habitats within the SCS Recovery
Planning Area.

such as southern California

Finally, the introduction of a variety of non-
native plant and animal species can alter
ecosystems and related food-webs in
complicated and subtle ways that can have
unpredictable, long term impacts on native
organisms (Cucherousset and Olden 2011, Davis
2009, Lockwood et al. 2007, Bonar 2005, Sax et al.
2005, Bossard 2008, Gamradt et al. 1997,
Gamradt and Kats 1996, Williamson 1966, Elton
1958).

3.4 FACTOR 4: Inadequacy of
Existing Regulatory Mechanisms

3.4.1 Federal Mechanisms

At the time of listing, several principal federal
regulatory and planning mechanisms affected
the conservation of steelhead populations within
the SCS Recovery Planning Area (National
Marine Fisheries Service 1996b, 1997a). These
included: 1) land management practices within
the four U.S. National Forests within the CSS
Recovery Planning Area (Los Padres, Angeles,
San Bernardino, and Cleveland); 2) the
regulation of dredging and the placement of fill
within the waters of the United States by the
U.S. Army Corps of Engineers (USACE) through
the Clean Water Act (CWA) Section 404
Program; 3) the regulation of dredging and the
placement of fill within the waters of the United
States through the CWA section 401 water
quality certification regulations; 4) the Federal
Emergency Management Agency (FEMA)
administration of a Flood Insurance Program
which strongly influences the development in
waterways and floodplains; and 5) inadequate
implementation of the CWA  sections
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303(d)(1)(C) and (D) to protect beneficial uses
associated with aquatic habitats,
fishery resources, particularly with respect to
non-point of pollution (including
increased  sedimentation  from  routine
maintenance and emergency flood control
the channel

including

sources

activities within active and

floodplain).

For the USACE’s
implemented through the issuance of a variety
of Individual, Nationwide and Emergency
permits. Permitted activities should not “cause
or contribute to significant degradation of the
waters of the United States.” A variety of
factors, including inadequate staffing, training,
and in some cases regulatory limitations on land
uses (e.g., agricultural activities) and policy
direction, resulted in ineffective protection of
aquatic habitats
spawning, or rearing steelhead. The deficiencies
of the current program are particularly acute
during large-scale flooding events, such as those
associated with El Nifio conditions, which can
put additional strain on the administration of
the CWA Section 404 and 401programs.

example, program is

important to migrating,

Similarly, the National Flood Insurance Program
regulations allow for development in the
margins of active waterways if they are
protected against 100-year flood events, and do
not raise the water elevations within the active
channel (floodway) more than one foot during
such flood events. This standard does not
adequately reflect the dynamic, mobile nature of
watercourses in southern California, and the
critical role that margins of active waterways
(riparian areas) play in the maintenance of
aquatic habitats. In addition, FEMA programs
for repairing flood related damages (Public
Assistance Program, Individual and Households
and Hazard Mitigation Grant
Program) promote the replacement of damaged
their original
locations, which are prone to repeated damage
from future flooding, and thus lead to repeated
disturbance of riparian and aquatic habitats

Program,

facilities and structures in

important to migrating, spawning, or rearing
steelhead.

3.4.2 Non-Federal Mechanisms

At the time of listing, several principal non-
federal regulatory and planning mechanisms
affected the conservation of steelhead
populations within the SCS Recovery Planning
Area (National Marine Fisheries Service 1997a,
1996b). These included: 1) administration of the
California State Water Resources Control Board
(SWRCB) water rights permitting system which
controls utilization of waters for beneficial uses
throughout the state; 2)
government permitting programs for land uses
on non-federal and non-state owned lands; 3)
administration of the Fish and Game Code
1600-1603  (Streambed  Alteration
Agreements) program and 5957-5937 (regulation
of dams); and 4) the lack of a Coast-Wide
Anadromous Fish Monitoring Plan for
California to inform regulatory actions such as

state and local

Sections

angling restrictions. For example, the SWRCB
rights permitting system
provisions (including public trust provisions)
for the protection of instream aquatic resources.
However, the system does not provide an
adequate regulatory mechanism to implement
the CDFG  Code 5935-5937
requirements for the owner of any dam to
protect fish populations below impoundments.

water contains

Sections

Currently the SWRCB’s administrative policy
implementing California Water Code Section
12944 applies only to northern California
counties. Additionally, SWRCB generally lacks
the effective oversight and regulatory authority
over groundwater development comparable to
surface water developments for out-of-stream
beneficial uses.

The Section 1600 Lake or Streambed Alteration
Agreements the
mechanism through which the CDFG provides
protection of riparian and aquatic habitats.
Inadequate funding, staffing levels, training and
administrative support have led to inconsistent
implementation of this program, resulting in
inadequate protection of riparian and aquatic

program is principal
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habitats important to migrating, spawning and
rearing steelhead.

Additionally, within the SCS Recovery Planning
Area there is limited institutional organization
specifically dedicated to steelhead recovery
planning and implementation. Currently, the
principal entities include the Tri-Counties Fish
Team (which covers Ventura, Santa Barbara, and
San Luis Obispo Counties), South Coast Habitat
Restoration (which covers Santa Barbara and
Ventura Counties), the south coast Chapter of
Trout Unlimited (which covers the area south of
Los Angeles), and the state-wide organization,
CalTrout (which has a Southern California area
office); other portions of the SCS Recovery
Planning Area are the focus of attention of
individuals, watershed groups, or agencies with
broader responsibilities or interests.

Finally, monitoring of stocks (particularly
annual run-sizes) is essential to assess the
current and future status of individual

populations and the DPS as a whole, as well as
to develop basic ecological information of the
steelhead populations of the SCS Recovery
Planning Area. However, the Coast-Wide
Anadromous Fish Monitoring Plan remains
unfinished and funding for its implementation
has not been identified and secured.

3.5 FACTOR 5: Other Natural or
Human-Made Factors Affecting
Continued Existence

This factor category encompasses two specific
threats to the species identified at the time of
listing: 1) environmental variability and 2)
stocking programs. Similar to the other listing
factors, these threats persist and recent
information about environmental variability,
including the effects of ocean conditions on the
survival of salmonid populations and increases
in wildfire occurrence and severity, indicate that
the threat from “environmental variability” can
be expected to increase. The current and future
threat to species recovery from environmental
variation is further discussed in Chapter 4,

Current DPS-Level Threats Assessment, and 5,
Southern California Steelhead and Climate
Change.

3.5.1 Environmental Variability

Variability in natural environmental conditions
has both masked and exacerbated the problems
associated with degraded and altered riverine
and estuarine habitats. Floods and persistent
drought conditions have periodically reduced
naturally limited and

spawning, rearing,

migration habitats.

&
Southern California Wildfires (Courtesy NASA)
Furthermore, El Nino events and periods of
unfavorable ocean-climate conditions can
threaten the survival of steelhead populations
already reduced to low abundance levels due to
the loss and degradation of freshwater and
habitats. However, periods of
favorable ocean productivity and high marine
survival can temporarily offset poor habitat
conditions elsewhere and result in dramatic

estuarine

increases in population abundance and
productivity by increasing the size and
correlated fecundity of returning adults

(National Marine Fisheries Service 1996a).
3.5.2 Stocking Programs

There are no steelhead hatcheries operating in or
supplying hatchery reared steelhead to the SCS
Recovery Planning Area. However, there is an
extensive stocking program of hatchery cultured
and reared, non-anadromous O. mykiss which
supports a “put-and-take” fishery that is stocked
for removal by anglers. These stockings are now
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generally conducted in non-anadromous waters
although other non-native game species such as
large and smallmouth bass and bullhead catfish
are stocked into anadromous waters by a variety
of public and private entities (California
Department of Fish and Game and Fish and
Wildlife Service 2010, Entrix Inc. 2004b, Sleeper
2002, Leitritz 1970). Nevertheless, fish may enter
anadromous waters during spillage at dams.

% - — ] e ———.
| - e ==
i 2 -~ e

FiIImoe Fish Hatchery—Catchable Rainbow Trout

While these programs have provided seasonal
fishing opportunities, the impacts of these
programs on native, naturally-reproducing
steelhead stocks is the subject of considerable
discussion and active research (Berejikian 2011,
Chilcote 2011, Tatara et al. 2011a, 2011b, Fraser
2008, Meyers et al. 2004, California Department
of Fish and Game and National Marine Fisheries
Service 2001).

Competition, genetic introgression and disease
resulting from  hatchery
introductions may have the potential to reduce
the production and survival of native, naturally-
reproducing steelhead (Chilcote 2011, Hayes et
al. 2004, Meyers et al. 2004). However, genetic
investigations of southern California steelhead
have not detected any substantial interbreeding
of mnative with hatchery reared O. mykiss
(Abadia-Cardoso et al. 2011, Christie et al. 2011,
Clemento et al. 2009, Garza and Clemento 2007,
Girman and Garza 2006, Greenwald 2005).

transmission

Stocking to support recreational angling within
the SCS Recovery Planning Area are now
generally conducted in non-anadromous waters,
though fish in some cases may escape into
anadromous waters (California Department of
Fish and Game and U.S. Fish and Wildlife
Service 2010). Collection of native steelhead for
hatchery broodstock purposes has the potential
harm small or dwindling natural populations.
However, artificial propagation can also, in
some situations, play an important role in
steelhead recovery through, among other
means, preservation of individuals representing
genetic resources which would otherwise be lost
as a result of local extirpations. See Chapter 7,
Steelhead Recovery Strategy, and Chapter 8,
Summary of DPS-Wide Recovery Actions.
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4. Current DPS-Level
Threats Assessment

“A widespread trend observed in this Steelhead Recovery Planning Area is severe to very severe
degradation of habitat conditions along the mainstems of impaired watersheds, while the upper
mainstem and tributaries retain relatively high habitat values for steelhead.”

Southern California Coast Steelhead Recovery Planning Area: Threats Assessment

Hunt & Associates 2008

4.0 INTRODUCTION

Anadromous O. mykiss in southern California
face significant threats from water and land
management practices that have degraded or
curtailed freshwater and estuarine habitats,
reducing the capability of the species to persist
within most watersheds (Moyle et al. 2011, 2008).
Extensive agricultural development in two
northern Biogeographic Population Groups
(Monte Arido Highlands and Conception Coast)
and urban development in two
Biogeographic Population Groups (Mojave Rim
and Santa Catalina Gulf Coast) have
significantly modified and degraded major
steelhead-bearing watersheds, particularly their

southern

mainstems and estuarine habitats. In addition,
given the current status of the species and the
degraded condition of many freshwater and
estuarine ecosystems, the persistence
recovery of the species may be further
threatened by shifts in climatic and
oceanographic conditions. See Chapter 5,
Southern California Steelhead and Climate
Change.

and

Table 4-1 summarizes the top-ranked! sources of
threats across the SCS Recovery Planning Area.

1 Threat sources were ranked in terms of the level of
contribution and irreversibility of the stressors emanating

These were identified as part of the threats
assessment performed for watersheds within
each BPG. The threat sources with a “very high”
or “high” severity ranking within the largest
percentage of the watersheds within the SCS
Recovery Planning Area were dams and surface
water diversions, wildfires, and groundwater
extraction. Urban development, levees and
channelization, and other passage barriers also
affect a large percentage of steelhead watersheds
in the SCS Recovery Planning Area. Finally,
while not captured in the threats assessment
process that ranked the threats by threat source
categories associated with Biogeographic
Population = Groups, the  impacts  of
environmental variability, including projected
changes in precipitation patterns and the
consequences of fluctuations in ocean conditions
play a significant role in the persistence and
recovery of the Southern California Steelhead
DPS; these and are dealt with in Section 4.2.6
and Chapter 5, Southern California Steelhead
and Climate Change.

This chapter provides an introduction to the
threats assessment process and summarizes the
results of NMFS’ threats assessment at the DPS
level. Summaries of the threats posed to

from the threat source.
information.

See Appendix D for further
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individual BPGs are presented in the chapters
devoted to each BPG.

4.1 THREATS ASSESSMENT PROCESS

NMFS assessed the current and expected future
threats to the species’ persistence and recovery
in a set of watersheds identified by the TRT and
NMEFS staff.
with the use of The Nature Conservancy’s
Conservation Action Planning (CAP)
methodology. This methodology and NMFS
application to the threats
southern California steelhead is further detailed
in Appendix D, Southern California Steelhead
Recovery Planning Area Threats Assessment
(CAP Workbooks) Methodology. Use of this
methodology allows NMFS to organize the best
professional
judgment on the threats facing the species into
electronic workbooks that are programmed to
summarize and track the information for use in

This assessment was undertaken

assessment for

available information and

identifying, developing and implementing
recovery actions designed to address the
identified threats. The threats assessment

process is intended to be iterative so that new
information can be incorporated as it becomes
available or as periodic status reviews of the
species occur (Kier Associates and National
Marine Fisheries Service 2008a, Kier Associates
2008b, Hunt & Associates 2008a).

Current conditions of essential habitat elements
for steelhead were assessed with information
from a variety of sources including published
and unpublished reports. The severity of threats
to steelhead or their habitat was estimated and
ranked. Based on the initial threats assessment,
the threats and associated sources of those
threats across the SCS Recovery Planning Area,
each BPG,
watersheds, were identified. A listing of the

within and within specific
individual watersheds that were evaluated in
the CAP workbooks that were used to
summarize threats at these scales can be found

in Appendix D.

In addition to the CAP threats assessment
process, NMFS considered the best available
information regarding the impacts of predicted
shifts in climate and the marine environment on
the ability of the species to recover. These two
threats are not easily addressed in the CAP
workbooks and so are not reflected in the tables
depicting the threats assessments results below.
However, NMFS considered the threats posed
by shifting climate and a varying marine
environment when recommending a recovery
strategy for the species and particular recovery
actions. Steelhead will best be able to persist in
changing environmental conditions through the
recovery of well-distributed viable populations
across the SCS Recovery Planning Area able to
support their different life stages and strategies.
Recovery actions to address climate and marine
environmental  conditions are  therefore
embedded within recovery actions designed to
achieve these objectives.

4.2 CURRENT DPS-WIDE THREATS
ASSESSMENT SUMMARY

The following discussion presents the available
information on the current and future threats
faced by the species. The discussion is organized
around a set of threat sources identified for each
BPG 9-12.  The
presented in this chapter is a summary of the
threats faced by the species across the SCS
Recovery Planning Area. Specific information
on threats within the different BPGs is presented
in BPG-specific.

in Chapters information

The general current conditions of 45 major
watersheds within the SCS Recovery Planning
Area ranged from “Fair” to “Poor” (see CAP
Workbook detailed
information). Only four of the 45 watersheds
analyzed were rated with an overall condition of

summaries for more
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Table 4-1. High or Very High severity threat sources identified for the SCS Recovery Planning

Area by BPG.
Biogeographic Population Group (BPG)
Monte . Santa . Sant_a Average
. Conception . Mojave Catalina
Arido Monica : Percentage
. Coast . Rim Gulf
Highlands Mountains Coast Affected
Threat Sourcet
Dams and
Surface Water 85% 30% 20% 88% 90% 63%
Diversions
Wildfires 85% 50% 20% 75% 60% 58%
GL‘ii‘f;‘iﬁifﬁer 62% 60% 63% 100% 57%
Urban 0, 0, 0, 0, 0, 0,
Development 62% 40% 20% 63% 70% 51%
chz\;iisnf;t%n 38% 50% 20% 63% 60% 46%
Othg;fr‘i":fsage 8% 80% 60% 13% 40% 40%
Flood Control 62% 20% 88% 20% 38%
Roads 15% 60% 100% 10% 37%
D'Zggfo“;t;r; . 62% 40% 60% 32%
Ref;iﬁ::gga' 31% 30% 60% 30% 30%
N‘;g'eNc?(g;’e 54% 20% 30% 21%

1Percentages reflect the percent of component watersheds whose threat source is ranked as “Very High” or “High.”
See individual BPG Threat Summaries in their respective chapters for additional information.

and rearing habitats) in the CAP Workbook
analyses: San Antonio Creek and Santa Paula
Creek in the Monte Arido Highlands BPG,
Arroyo Hondo in the Conception Coast BPG,
and Topanga Canyon Creek in the Santa Monica
Mountains BPG. Many of the watersheds
contain high-quality spawning and rearing
habitat, but are compromised by one or more
anthropogenic factors; for example, Matilija
Creek (Matilija Dam), North Fork Matilija Creek
(other passage barriers), and Sespe Creek
(groundwater extraction, flood control, and
diversions in the lower reaches) in the Monte
Arido Highlands BPG. A widespread trend
observed in the SCS Recovery Planning Area is

severe to very severe degradation of habitat
conditions along the mainstem of impaired
watersheds, while the upper mainstem and
tributaries retain relatively high habitat values
for steelhead. Another DPS-level threat is
associated with wildland fires,
including fire-fighting measures to control or
extinguish them, and the post-fire measures to
repair damages incurred in fighting wildland
fires. See for example, Cooper 2009, Capelli
2009.

impacts
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421 Dams, Surface Water Diversions
and Groundwater Extraction

Dams, surface water diversions, and
groundwater extraction are common across the
SCS Recovery Planning Area, especially on the
larger rivers, such as the Santa Maria, Santa
Ynez, Ventura, Santa Clara Rivers, San Gabriel,
and Santa Ana Rivers, some of which contain
multiple major dams on the mainstem
(California Department of Fish and Game 2011b,
California Department of Water Resources
1988). Loss of surface flows or other passage
impediments along the mainstem of the river
affect important upstream tributaries providing
spawning and rearing habitat, even if the
tributaries themselves remain undisturbed. Re-
establishing or maintaining
between the ocean and upper watersheds
expands access to historically important
spawning and rearing habitats, and improves
habitat conditions
steelhead, as well as the existing populations of
native residualized O. mykiss that currently are

isolated above dams and reservoirs.

connections

in these watersheds for

Bradbury Dam - Santa Ynez River

Dams also negatively affect the hydrology,

sediment transport processes, and
geomorphology of the affected drainages. In
addition, dams and reservoirs frequently

include recreational development for fishing
and camping, which can introduce non-native
predators and/or competitors (e.g., largemouth
and smallmouth bass, carp, crayfish, western
mosquitofish) as well as promote trampling of

the active channel, which potentially can lead to
direct loss of reclds (Johnson et al. 2008, Keefer
2008, Caudill et al. 2007, Malcolm et. al. 2003,
Williams and Bisson 2002, Brandt 2000, Pacific
States Marine Fisheries Commission 1999,
National Marine Fisheries Service 1996a, Roberts
and White 1992).

Urban
Other

and
and

4.2.2 Agricultural
Development, Roads,
Passage Barriers

Human population density is high in some parts
of the SCS Recovery Planning Area and
development pressures in general are
concentrated in the coastal terraces and middle
and lower portions of watershed. Population
density is a relative measure of intensity of land
use and impacts to individual watersheds. Some
of the watersheds in the Monte Arido BPG have
been extensively developed for agriculture,
which typically utilizes floodplains. In addition,
the upland slopes in several of the watersheds in
the Conception Coast BPG are extensively
planted in orchard crops (California Department
of Water Resources 1978).

Agricultural Activity — San Mateo Creek

The typical pattern of urban and agricultural
development focuses on the flatter portions of a
watershed, typically within the floodplain and
usually along the mainstem of the drainage and
one or more tributaries, thereby magnifying
potential impacts to steelhead even if most of
the watershed remains undeveloped. Public
ownership of Jands in the SCS Recovery

Planning Area varies widely between
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watersheds but generally decreases southward.
Although public ownership of these watersheds
(U.S. National Forest and BLM lands, military
reservations, etc.) can be extensive, these public
lands are typically concentrated in the upper
watersheds leaving the middle and lower
watersheds subject to private development. The
lands under the control of military installations
such as Vandenberg Force Base and Camp
Pendleton are notable exceptions (United States
Air Force 2011, Kier Associates 2008b, Hunt &
Associates 2008a, United States Army 2007,
National Marine Fisheries Service 1996a, Hunt
1993).

and

4.2.3 Flood Control, Levees

Channelization

Urban and agricultural conversion of floodplain
lands adjacent to the mainstem of rivers and
streams frequently requires levees or other
structures to protect these lands from flooding.
The urban and agricultural reaches of a majority
of the watersheds in the SCS Recovery Planning
Area have been subjected to some degree of
channelization and/or levee construction with
the resulting loss or degradation of the riparian
corridor and streambed. Flood control practices
and associated channelization of streams and
placement of levees impair the function and
quality of stream habitats (Dettinger ef al. 2009,
Kier Associates and National Marine Fisheries
Service 2008b, Hunt & Associates 2008a, Brown
et al. 2005a, 2005b, Gray 20050rsi 2004,
Gumprecht 1999, Bendix 1998, National Marine
Fisheries Service 1996a, Faber et al. 1989).

Channelization — San uan/Arroyo Trabuco Creek

Habitat impairments for O. mykiss may include
increased water temperature, incision of the
streambed and loss of structural complexity and
instream refugia (meanders, pools, undercut
banks, etc.), complete loss of bed and bank
habitat, increased sedimentation, turbidity, and
substrate embeddedness, and excessive nutrient
loading (Naiman et al. 2005, Newcombe 2003,
National Research Council 2002, Naiman and
Bilby 1998, Capelli and Stanley 1984, Warner
and Hendrix 1984, Newcombe and McDonald
1991).

4.2.4 Non-Native Species

Non-native game species, such as large and
smallmouth bass and bullhead catfish, are often
stocked into both non-anadromous and
anadromous waters by a variety of public and
private entities. While these programs have
provided seasonal fishing opportunities, the
impacts of these programs on native, naturally-
reproducing O. mykiss stocks are not well
understood, though there is a potential adverse
impact as a result of predation, disease,
disruption of behavior or habitat displacement
Cucherousset and Olden 2011, Davis 2009,
Fraser 2008, Fritts and Pearsons 2006, Hayes et
al. 2004, Noga 2000, Wood 1979, Dill and
Cordone 1997, National Marine Fisheries Service
1996a, Rucker and Ordall 1953).
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y .‘gL"M ! I
Juvenile Bullhead Catfish — Sespe Creek
There are no steelhead hatcheries operating in or
supplying hatchery reared steelhead to the
Southern California Steelhead DPS. However,
there is an extensive stocking program of
hatchery cultured and reared, non-anadromous
O. mykiss (i.e., rainbow trout) that supports a
put-and-take fishery. Competition and disease
transmission ~ resulting from  hatchery
introductions have the potential to reduce the
production and survival of native, naturally-
reproducing  steelhead,  though  genetic
investigations of southern California steelhead
have not detected any substantial interbreeding
of native with hatchery reared O. mykiss
(Clemento et al. 2009, Garza and Clemento 2007,
Girman and Garza 2006, Greenwald et al. 2005).
These stockings are now generally conducted in
non-anadromous waters. However, California’s
steelhead stocking practices have distributed
non-native steelhead stocks in many coastal
rivers and streams in California (California
Department of Fish and Game and U.S. Fish and
Wildlife Service 2019). Because of problems
associated with the practice of transplanting
non-native steelhead stocks, CDFG developed
its Salmon and Steelhead Stock Management
Policy. This policy recognizes that such stock
mixing can be detrimental and seeks to maintain
the genetic integrity of all identifiable stocks of
salmon and steelhead in California, as well as
minimize interactions between hatchery and
natural populations. To protect the genetic
integrity of individual salmon and steelhead
stocks, this policy directs CDFG to evaluate the

stocks of each salmon and steelhead stream and
classify it according to its probable genetic
source and degree of integrity (McEwan and
Jackson 1996). Additionally, CDFG has
eliminated the stocking of hatchery cultured and
reared fish in most coastal streams where
steelhead have direct access from the ocean
(California Department of Fish and Game and
U.S. Fish and Wildlife Serviced 2010).

In addition to the intentional introduction of
non-native game species of fish, many other
non-native species of wildlife and plant species
have been introduced into the watersheds of
southern California which have the potential to
displace native species, or adversely affect
aquatic habitat conditions. Invasive plants such
as the Giant reed (Arundo donax) and Tamarisk
(Tamarix spp.) currently displace extensive areas
of native riparian vegetation in major drainages
such as the Santa Clara and San Luis Rey River
drainages and, in some cases, can reduce surface
flows through the uptake of large amounts of
groundwater. Non-native plant species such as
water primrose (Ludwigia uruguayensis) can
displace aquatic living space and, in extreme
conditions, inhibit or block the
movement of fish. Non-native plants can also
reduce the natural diversity of insects that are
important food sources for juvenile O. mykiss
(Bell et al. 2009, Ventura County 2006, Bossard et
al. 2000, McKnight 1993).

instream

4.2.5 Estuarine Loss

The mouths of most southern California
watersheds are characterized by one of several
distinct types formed by a
combination of coastal topography, geology,
and the hydrologic characteristics of the
watershed (Jacobs et al. 2011, Ferren et al. 1995).
Estuaries are used by steelhead as rearing areas

of estuaries

for juveniles and smolts as well as staging areas
for smolts acclimating to saline conditions in
preparation for entering the ocean and adults
acclimating to freshwater in preparation for
spawning.
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Estuarine Fill Removed - San Luis Rey River Estuary, 2009

Because estuaries are located at the downstream
end of coastal watersheds, and on relatively
level coastal plains which are the most heavily
urbanized portions of southern California, they
have been subjected to a majority of the DPS-
wide threats identified through the threats
assessment.  Estuarine functions have been
adversely affected in a wide variety of ways
(e.g., degradation of water quality, modification

of hydrologic patterns, changes in species
composition). One indicator of the magnitude
of the loss of estuarine functions is loss of
wetland acreage, through a range of activities,
including  filling, diking, and draining.
Approximately 75 percent of estuarine habitats
across the SCS Recovery Planning Area have
been lost and the remaining 25 percent is
constrained by agricultural and urban
development, levees, and transportation
corridors highways and railroads (Grossinger et
al. 2011, Kier Associates and National Marine
Fisheries Service 2008b, Dahl 1990, Ferren et al.
1995, 1990). In addition to the loss of overall
acreage the habitat complexity and ecological
functions of southern California estuaries have
also been substantially reduced as a result of the
loss of shallow-water habitats such as tidal
channel, the degradation of water quality
through both point and non-point waste
discharges and the artificial breaching of the
seasonal sandbar at the estuaries mouth which
can reduce and degrade steelhead rearing
habitat. Estuarine habitat loss varies widely
across BPGs, with the Santa Maria River and
Santa Ynez River, and San Mateo Creek
estuaries being the most physically intact,
though they are impaired by reduced freshwater
inflows and point and non-point waste
discharges from both municipal and agricultural
sources. Table 4-2 provides an estimate of the
relative loss of southern California wetland
estuarine acreage for some of the estuaries
associated with steelhead populations in
southern California for which information was
available. See Chapter 2, Steelhead Biology and
Ecology for a discussion of the role of estuaries
in the life history of steelhead.
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Table 4-2. Estuarine habitat loss in component watersheds of the SCS Recovery Planning
Area by BGP.1

Estimated Remaining BPG
BPG Watershed Estuarine Habitat Range
(% of historical habitat) g
_8 @ Santa Maria River 81
< S Santa Ynez River 94 15% - 81%
o=
‘g g, Ventura River 32 remaining
T .
= Santa Clara River 15
Gaviota Creek 25
] Arroyo Hondo 5
©
8 Tecolote Creek 25
5 Goleta Slough 31 5% - 31%
g Mission Creek 10 remaining
‘é Montecito Creek 5
© Carpinteria Creek 20
Rincon Creek 5
@ Big Sycamore Canyon Creek 10
O w
c £ A S it 10
S § rroyo Sequi 3% - 34%
= = Malibu Creek 34
] remainin
‘% g Las Flores Canyon Creek 3 g
@ Topanga Canyon Creek 7
§ Los Angeles River 0
= 0% - 2%
2 San Gabriel River 2
% remaining
s Santa Ana River 3
San Juan River 10
*% San Mateo Creek 76
8 San Onofre Creek 20
“_5 Santa Margarita River 41
O
e San Luis Rey River 10 9% - 76%
c
E San Dieguito River 43 remaining
8 San Diego River 9
*g Sweetwater River 5
@©
w Otay River 14
Tijuana River 52
1 Adapted from Kier Associates and National Marine Fisheries Service (2008a, 2008b).
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4.2.6 Marine Environment Threats

Steelhead spend a majority of their life history
cycle in the marine environment. Unlike the
other anadromous Pacific salmon in the genus
Oncorhynchus, steelnead do not
entering freshwater to spawn, but may return to

die after

the marine environment and complete another
year of ocean growth before returning to
freshwater to repeat their reproductive cycle.
Steelhead have not been observed in the marine
environment in large aggregating schools with
well-defined ocean migratory patterns. The
incidental capture of steelhead in the marine
environment as a by-catch of commercial fishing

activities is uncommon. As a result of the
apparent dispersal of single individuals or small
groups in the marine environment, information
on the movements, feeding habits, and predator-
prey relationships of steelhead has not been
extensively studied and is not well understood
(Grimes et al. 2007, Aydin et al. 2005, Burgner et
al. 1992, 1980, Groot and Margolis 1991, Hartt
and Bell 1985). Table 4-3 outlines some of the
metrics which assessing
conditions in the marine environment for both
sub-adult and adult steelhead, though the actual
highly variable, or

are relevant to

conditions are either

unknown.

Table 4-3. Southern California Coast Steelhead Marine Environment Threats Assessment.

Southern California Coast Steelhead
Marine Environment Threats Assessment

1. Sub-Adult Steelhead

Ke Ver Current Current
Category ey Indicator Poor Fair Good Y Indicator -
Attribute Good Rating
Status
Vegetation
density in Baseline
Landscape Habitat nearshore Low kelp High kelp data Variable
Context Availability marine areas density density unavail-
of CA-e.g,, able
kelp/hectare
Oceano- Ocean Good
Landscape ) ) Poor ocean ’
graphic production L ocean Variable
Context " ; conditions "
Conditions index conditions
Condition of
factor of sub-
adult Data
Condition Fish Health conspecifics . Unknown
) unavailable
collected in
seines or other
surveys
Incidence of
disease/
parasitism in
oLl Baseline data
Condition Fish Health conspecifics; X Unknown
unavailable
salmon
obtained from
seine or other
surveys
. Good
Condition FQOd. ) Upwelllng Poor ocean ocean Variable
Availability index conditions "
conditions
0
Proportion of # 25% or 50% of 75% of All
less of o L L
of current vs. Lo historically historically historically
- O historically
Variability historic life known known known
. A . known
Condition in Run history ST variation in variation in variation in Unknown
_ o variation in L L L
Timing variations run timin run timing run timing run timing
represented in g preserved in | preservedin | preserved in
) preserved in
domain current runs current runs current runs
current runs
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2. Adult Steelhead

Ke! Ver Current Current
Category ey Indicator Poor Fair Good Y Indicator ;
Attribute Good Rating
Status
Oceano- Ocean Good
Landscape . : Poor ocean .
graphic Production - ocean Variable
Context - conditions .
conditions Index conditions
Condition
factor of
- ) Data
Condition Fish Health ocean- ) Unknown
) unavailable
intercepted
conspecifics
Incidence of
disease/
Condition Fish Health [PETEELED [ Basellng data Unknown
ocean- unavailable
intercepted
conspecifics
. Food Upwelling Poor ocean Good .
Condition S L ocean Variable
Availability Index conditions o
conditions
Proportion of 25% or less of 50% of 75% of All
# of current historically historically historically historically
Variability vs. historic life known known known known
Condition in Run history variation in variation in variation in variation in Unknown
Timing variations run timing run timing run timing run timing
represented in preserved in preserved in | preservedin | preserved in
domain current runs current runs current runs current runs

4.2.7 Natural Environmental Variability

Natural
exacerbated

environmental

variation

has

associated with

the problems
degraded and altered riverine and estuarine
habitats. See discussion in Chapter 2, Steelhead
Biology and Ecology, Section 2.6. The current
climate of the SCS Recovery Planning Area is
classified as Mediterranean. This climatic regime
is characterized by two distinct annual seasons,
with a high degree of inter-annual and decadal
variability: a long rainless season extending
from May through November and a brief rainy
season from December through March. Rainfall
is associated with brief, but intense, cyclonic
winter storms, though the extreme southern
portion of the SCS Steelhead Recovery Planning
Area is subject to occasional summer storms
originating from the Gulf of California. This
region is also subject to an El Nino/La Nifa
weather cycle which varies in length from seven
to ten years. This large-scale weather pattern can
significantly affect winter precipitation, causing
highly variable rainfall and significant changes
in oceanic conditions between years (McMullen
and Jabbour 2010, Intergovernmental Panel on
Climate 2007a, 2000,

Change Changnon

Philander 2004, 1990). In addition to these
temporal climatic patterns, there is a wide
disparity between winter rainfall from north to
south, as well as between coastal plains and
inland mountainous areas. Annual precipitation
ranges along the coast (north to south) from 32
to 24 cm, with larger variations (24 — 90 cm) due
to the orographic effects of the various mountain
ranges (Bailey 1966, Felton 1965).

River discharge, and therefore freshwater
habitat conditions within southern California
watersheds, is strongly influenced by the intra-
inter-annual pattern of short-duration
storms (e.g., frequency,
intensity, and duration). As a result, river

and
cyclonic timing,
discharge varies greatly between seasons, and
can be highly “flashy” during the winter season,
sometimes changing by several orders of
magnitude over a few hours. Snow
accumulation is generally small and of short
duration, and does not contribute significantly
to peak run-off. Base flows in some river reaches
can be influenced significantly by groundwater
stored and transported through alluvium, faults,

and fractured rock formations. Many rivers and
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streams naturally exhibit interrupted base flow
reaches with
perennial and seasonal surface flow) controlled
by geologic formations, and the strongly
seasonal precipitation pattern characteristic of a
Mediterranean climate (Boughton et al. 2009,
2006, Holland 2001, Mount 1995, Jacobs, et al.
1993, Faber et al. 1989).

patterns (alternating channel

Over the course of their life cycle steelhead
occupy  both  freshwater
environments. Freshwater habitats are critical

and  marine
for their reproductive phase, providing suitable
habitat for the deposition, fertilization, and
incubation of eggs in nests (redds) created by
adults in spawning gravels. Freshwater habitats
also provide a sheltered environment, relatively
free of native predator species, and with suitable

food sources, for rearing juveniles. Marine
habitats are important for the growth and
maturation of
abundant and appropriately sized food sources
to support the large numbers of maturing fish
emigrating from coastal watersheds of the
Southern California Coast Steelhead Recovery
Planning Area, as well as fish originating from

sub-adults, providing more

other coastal watersheds of the North Pacific
Watershed (Quinn 2005, Moyle 2002). Both
freshwater and marine environments are
affected by weather and climatic conditions that
vary on time scales ranging from hours to
millennia. Despite the highly mobile nature of
steelhead, and their ability to exploit freshwater
and marine habitats in multiple ways, they
remain vulnerable to natural changes in their
environment.
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5. Southern California
Steelhead and Climate
Change

“The West Coast’s salmon and steelhead populations have always been sensitive to the
variability of the northeast Pacific climate-ocean system . . . So steelhead recovery as a
form of human stewardship has to be judged over a broader timeline, with multi-year
setbacks in population size considered to be a normal and expected event, and
progress judged at the scale of multiple decades and even multiple human
generations.”

Dr. David A. Boughton, Chair, NOAA Fisheries

South-Central/Southern California Steelhead
Technical Recovery Team, 2010

effective adaptations to a highly variable
5.0 INTRODUCTION environment (including multiple paths for
completing their life cycle), the rapid rate of
projected climate presents yet another
challenge to their persistence. Recent
assessments of global climate change and
climate change in the United States

The addition of CO: and other greenhouse
gasses to the atmosphere over the past two
centuries, as a result of industrialization and
changes in land use, has substantially
altered the radiative balance of the Earth.
Less of the energy entering the Earth's
atmosphere as sunlight is being re-radiated
to space, with the effect that the planet is
currently heating up at a pace not seen in
human history, and perhaps not for millions
of years (Archer and Pierrehumbert 2011,
Solomon et al. 2009, Archer 2007).

summarize the general effects on
ecosystems (Cayan, et al. 2009, Dettinger, et
al. 2009, Mastrandera et al. 2009, Medellin-
Azuara et al. 2009, Shaw et al. 2009,
Westerling et al. 2009, Backland et al. 2008,
Bedworth and Hanak 2008, and Gutowski et
al. 2008, Barbour and Kueppers 2008, Hanak
and Moreno 2008, Hanak and Lund 2008,

The potential physical effects of projected Luers and Mastrand%‘ea 2008,
future climate changes are manifold and Intergovernmental Panel on Climate Change
2007a, 2007b).

complex, varying in range and intensity,
across various landscape scales and
ecosystem types. The biological response is
also complex, and with many species,
including Pacific anadromous salmonids,
uncertain. While southern California
steelhead have evolved a suite of historically

These general physical effects include: 1)
warmer atmospheric temperatures; 2) rises
in sea level due to ice cap melting and
thermal expansion of ocean water; 3)
acidification of ocean waters; 4) increased
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droughts (frequency, severity, and duration)
coupled with more severe cyclonic storms
(intensity and duration); 5) increases in the
intensity, frequency and duration of
wildland fires; 6) modification of a variety of
watershed processes, including run-off,
erosion, sedimentation, and a variety of hill-
slope processes ranging from ravel to mass-
wasting and debris flows; 7) increases in
water temperatures in rivers and streams;
and 8) alterations in stream morphology
(e.g., occurrence and distribution of
sediments, pools, riffles, etc.) as a result of
changes in the frequency and intensity of
high-flow events.

A review of existing studies indicates that
regional climate changes would drive
ecosystem changes in diverse ways
(Dawson et al. 2011, Schwing et al. 2010).
The ability to model and forecast the effects
of such changes on steelhead populations is
likely to be quite limited due to limitations
on the predictability of behavior of non-
linear causal networks (Schindler et al. 2008).
This problem is common to many
threatened and endangered species, but is
exacerbated for Pacific salmonids due to
their requirements for a succession of
different habitats over the course of their life
history cycle. However, the environmental
changes anticipated for southern California
steelhead are not as profound as other
regions of California. For example, in the
Central Valley anadromous fish populations
dependent on snowmelt-fed river systems
may undergo a conversion to rain-fed
systems, or along the central and north
coastal areas where coho populations which
have a fixed life history strategy may be less
adaptable to environmental changes than
steelhead (Moyle et al. 2008).

The projected climate changes in southern
California are expected to mainly intensify
patterns that are characteristic of a semi-arid
Mediterranean Climate (periodic droughts,
intense cyclonic rainstorms, dry, hot

summers) and to which southern
populations of steelhead appear to have
already evolved a flexible, opportunistic
survival strategy. An important factor for
coastal populations is the continuing role of
the ocean in moderating coastal climates
due to its high heat capacity. Thus coastal
steelhead populations, even in the southern
portions of California, appear to have a
more predictable future than inland
populations which are vulnerable to faster
and more extreme changes in climate
(Boughton 2010a).

5.1 PROJECTED
CHANGES

CLIMATE

5.1.1 Terrestrial and Freshwater
Environment

Geographically, California is situated at the
transition between regions of net gain and
net loss of water, and predicted future water
availability is  sensitive to  model
assumptions and emissions scenarios
(Hayhoe et al. 2004). Climate models appear
to make a median prediction of about 10%
loss of precipitation statewide by 2100,
under a low emissions scenario (Cayan et al.
2009). However, there is enough variability
in the predictions that significantly drier or
wetter  futures are also reasonable
expectations (Hayhoe et al. 2004, Leung et al.
2004, Snyder et al. 2002).

For California, the mid-century (2035- 2064)
response to global climate change is
consistent across scenarios: an annual
maximum temperature increase of about
+1.9° to +2.3°C for sensitive climate models,
and 1°C less for the less sensitive model
(Shaw et al. 2009). The statewide
precipitation response is relatively small,
#4cm  across the various scenarios and
models, though more precipitation falls as
rain rather than snow. Also, the snow melts
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sooner; and more is evaporated leading to
lower soil moisture and streamflows (Null et
al. 2010, Cayan et al. 2009a). The model
simulations suggest that predictability is
reasonably good at the 40-year time-scale,
perhaps because global climate outcomes at
this timescale are dominated not by positive
atmospheric feedbacks, but by the inertial
effect of the ocean, which acts as transient
negative feedback that limits the pace of
climate change (Baker and Roe 2009).

By 2100 the temperature scenarios diverge
much more severely, about +2.5°C versus
+4.2°C for the lower and middle-upper
emission scenarios, respectively. Under the
middle-upper emission scenario, the end-of-
the-century also marks a period of
unprecedented wildfires and significantly
more erratic precipitation in the southern
and south-central coastal regions, and the
possibility of large decreases in mean
precipitation (Cayan ef al. 2009, Shaw et al.
2009).

Perhaps more importantly, under the
middle-upper emission scenario, the end-of-
the-century marks a period of accelerating
greenhouse gas emissions and climate
change, whereas in the lower scenario it is a
period of emissions shrinking toward zero
and global change that is decelerating
toward equilibrium (Cayan et al. 2009,
Solomon et al. 2009). Thus the changes
projected under the middle-upper emissions
scenario are the prelude for even faster
changes in the 22nd Century, with no
prognosis for stabilizing greenhouse gas
concentrations and climate.

Regional climate projections for the south-
central and southern California coast ranges
suggest a future of longer, hotter summers,
but with a potentially higher incidence of
fog along the immediate coast, more
extreme heat waves and droughts, but with
perhaps more intense precipitation events in
some areas (Karl et al. 2009, Cayan et al.

2008a, Snyder and Sloan, 2005, et al. 2004,
Snyder et al. 2004, Snyder et al. 2002).

Climate change has the potential to
profoundly affect both terrestrial and
freshwater ecosystems in California (Maurer
et al. 2010, Bakke 2008, Barbour and
Kueppers 2008, Schindler et al. 2008). There
are a number of potential negative effects on
steelhead and their freshwater and estuarine
habitats which are of particular significance.
Many of these effects could be exacerbated
by the human response to climate change,
particularly as a result of the increase
competition for limited freshwater supplies.
These are summarized below (Schwing et al.
2010).

Rainfall and Runoff. Steelhead depend on
adequate rainfall and run-off during their
migratory seasons to both enter and
emigrate from coastal watersheds. In
southern California adequate stream flow is
not only necessary for adults to reach
upstream spawning areas and juveniles to
emigrate to the ocean, but also to breach the
sand bar, which seasonally forms at the
mouth of most coastal rivers and streams, to
allow entrance to and emigration from the
watershed (Jacobs et al. 2011, Maurer 2006,
Quinn 2005).

Rivers and riparian areas (and associated
wetland areas) make up less than one
percent of the landscape in arid regions such
as southern California. These highly
productive ecosystems are embedded
within upland systems with much lower
productivity. The primary driver of
terrestrial hydrologic
precipitation. Most of the United States
experienced increases in precipitation and
stream flow and decreases in drought
during the second half of the past century.
However, there are indications that

systems is

increases in the severity and duration of
droughts have increased in the western and
southwestern United States. The full effects
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of these changes on aquatic organisms such
as O. mykiss are not well understood
(Schwing et al. 2010).
Groundwater. Groundwater is an
important source of surface flows during
dry periods in many southern California
watersheds. Groundwater can therefore
contribute to sustaining suitable over-
summering juvenile rearing conditions in
mainstem and tributary habitats. Surface
flows can be maintained as a result of the
intersection of a high groundwater table or
through the transmission of water through
geologic fault systems. The effects of climate
change on groundwater systems have not
been as extensively studied as have the
effects of climate change on surface water
systems. One recent investigation in the
Santa Ynez Mountains of southern
California suggests that an increase in the
biomass of watersheds dominated by
chaparral is likely to increase with the
increase  of atmospheric CO: and
atmospheric  temperature, leading to
reductions in summer stream flow (Tague et
al. 2009). Other Global Climate Models
(GCMs) projecting a decrease in vegetative
cover could lead to an increase in summer
stream flow (Boughton 2010a).

Water Temperature. Increased minimum
atmospheric temperatures and warmer
spring and summer temperatures have led
to increased stream temperatures in most of
the continental Unites States. Increased
stream temperatures likely will have both
direct and indirect adverse impacts on
juvenile O. mykiss. These include subjecting
the species to physiological stress, and
altering the aquatic environment through
such modifications as reducing dissolved
oxygen levels or increasing the growth of
algae and rooted aquatic vegetation.
Elevated stream temperatures can also favor
the proliferation of non-native warm water
species that can compete for living space,
and also prey on native O. mykiss,

particularly juveniles. Changes in water
temperature are most likely to occur during
low-flow periods that coincide with over-
summering rearing juvenile O. mykiss.
Stream temperature increases have already
begun to be detected across the United
States, though no comprehensive analysis
similar to streamflow trends has been
conducted. An increase in the incidence of
coastal fog could moderate these effects in
some coastal areas (Wenger et al. 2011,
Mantua 2010, Keefer 2009, Schindler et al.
2008, Daufresne 2007, Battin 2005, Mohseni
and Eaton 2003, Eaton and Schaller 1996).

Wildland  Fire.
predominant vegetation type within the SCS
Recovery Planning Area. Wildfires are a
natural phenomenon essential for the
periodic renewal of chaparral plant

Chaparral is the

communities (Sugihara et al. 2006). In
addition, wildfires can have at least
temporary major impacts on freshwater
habitats of anadromous and non-
anadromous O. mykiss. These effects range
from increasing the erosion, transportation,
and deposition of massive amounts of fine
sediments into watercourses containing
coarser-grained  spawning gravels to
destroying  riparian  vegetation and
facilitating the spread of non-native plant
and animal species. The frequency and size
of wildfires is expected to increase as a
result of increases in atmospheric
temperatures (Bell et al. 2009, Westerling
and Bryant 2008, Westerling et al. 2009,
Lenihan et al. 2006, Miller and Schlegel
2006).

Santa Ana winds and human-triggered
ignitions play important roles in the fire
regime of southern California chaparral and
scrubland forests. These seasonal, hot, dry
winds occur primarily during the fall and
winter and are driven by large-scale
patterns of atmospheric circulation resulting
from high pressure over the Great Basin,
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coupled with low pressure off the coast of
southern California, that drives dry air
toward the coast. These winds can reach 40
miles per hour and can spread fires rapidly,
sometimes burning 115 square miles of
chaparral and shrub vegetation per day
(Ryan and Burch 1992). Using GCMs, Miller
and Schlegel (2006) predict that the total
number of annual Santa Ana wind events
would not change over the next 30 years,
though one of the General Climate Model
simulations showed a shift in the seasonal
cycle, with fewer Santa Ana wind events
occurring in September and more occurring
in December. The potential implications of
this shift for the fire regime are unclear
(Keeley 2006, Keeley et al. 1999). wildland
fire impacts can be compounded by fire-
fighting measures to control or extinguish
wildland fires (e.g., the use of fire retardants)
as well as by post-fire measures to repair
damages incurred in fighting wildland fires

(Capelli 2009, Cooper 2009, National Marine
Fisheries Service 2008d, Finger 1997).

5.1.2 Marine Environment

Steelhead spend the majority of their lives in
the marine environment, entering
freshwater habitats for brief periods to
While steelhead are
basic

reproduce and rear.
subjected the

conditions (e.g., currents, water temperature,
of prey base,
and water

to same oceanic

up-welling, abundance
predator-prey interactions,
quality) as other
anadromous salmonids, they may respond
and be affected by such conditions
differently because of their distinctive
behavioral,  physiological
ecological characteristics. However, as with
other anadromous Pacific salmon,
conditions in the marine environment are
crucial to the growth, maturation, mortality,
and abundance of returning adult steelhead

anadromous Pacific

and  other

to their freshwater spawning habitats.
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Fig. 5-1. Principle Ocean Currents in the North-East Pacific
Barth, Oregon State University)
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California Current Ecosystem. The
California Current Ecosystem (CCE) is
one of eight large marine ecosystems
within the jurisdiction of the United
States. The northern end of the current
is dominated by strong seasonal
variability in winds, temperature,
upwelling, plankton production and the
spawning times of many fishes, whereas
the southern end of the current has
much less seasonal variability. Climate
signals in this region are quite strong.
During the past 10 years, the North
Pacific has seen two El Nino events
(1997/98, 2002/03), one La Nina event
(1999), a four-year climate regime shift
to a cold phase from 1999 until late 2002,
followed by a four-year shift to warm
phase from 2002 until 2006 (Schwing et
al. 2010, Peterson and Schwing 2003,
Mantua et al. 1997). However, because of
the dearth of information on the marine
phase of steelhead it is difficult to assess
the biological response to projected
climate driven changes in the CCE.

Climate-Induced California Current
Ecosystem Responses

Numerous climate stressors (e.g.,
warming, sea level rise, freshwater flow)
impact productivity and structure
throughout the CCE. The following
provides a summary of these issues
based upon the analysis developed as
part of a NMFS framework for a long-
term plan to address climate impacts on
living marine resources (Schwing et al.
2010, Osgood 2008).

1. Future climate variability in the
context of global climate change
and a warmer planet

One of the likely consequences of global

climate change will be a more volatile
climate with greater extreme events on
the intra-seasonal to inter-annual scales.
For the CCE this will mean more
frequent and severe winter storms, with
greater wind mixing, higher waves and
coastal erosion, and more extreme
precipitation events and years, which
would impact coastal circulation and
stratification. Some global climate
models predict a higher frequency of El
Nifio events; others predict that the
intensity of these events will be
stronger. If true, primary and secondary
production will be greatly reduced in
the CCE, with negative effects
transmitted up the food chain, including
to the Pacific anadromous salmonids
(Mastrandrea et al. 2009, Karl et al. 2008,
Bell and Sloan 2006, Benestad 2006, Bell
et al. 2004, Trenberth 1999).

2. The extent and timing of
freshwater input and its impact on
the nearshore habitat of
anadromous fishes

Variability in ocean conditions has
substantial impacts on salmon survival
and growth, and can be influenced in
continental shelf waters by river runoff.
Potential changes in rainfall and snow
pack are likely to increase winter and
spring runoff but decrease summer
runoff. Climate models project the 21
century will feature greater
precipitation in the Pacific Northwest,
extreme winter precipitation events in
California, and a more rapid spring melt
leading to a shorter, more intense spring
period of river flow and freshwater
discharge. This will greatly alter coastal
stratification and mixing, riverine plume
formation and evolution, and the timing
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of transport of anadromous populations
to and from the ocean (Maurer et al.
2011, 2006, Mantua et al. 2010, Poff et al.
2010, Barnett 2008, Kim et al. 2002).

The situation in southern California may
be more complex, and difficult to model,
because of the uncertainty surrounding
the projected climate changes; further
the response of southern steelhead to
these climate driven changes is
uncertain (Boughton 2010a, Boughton et
al. 2006, 2007Db).

3. The timing and strength of the
spring upwelling transition and its
effect on production and recruitment
of marine populations

Coastal upwelling of cold water carries
significant plankton and krill
populations into coastal waters. These
populations are an important food
source for young Pacific anadromous
salmonids entering the ocean

to begin the marine phase of their life
cycle. At present there is some evidence
that coastal upwelling has become
stronger over the past several decades
due to greater contrasts between
warming of the land (resulting in lower
atmospheric ~ pressure  over  the
continent) relative to ocean warming
(Bakun 1990). Regional climate models
project that not only will upwelling-
tavorable winds be stronger in summer,
but that the peak in seasonal upwelling
will occur later in the summer (Snyder
et al. 2003), delaying the availability of
an important food source to juvenile
Pacific anadromous salmonids.
However, the winds may not be able to
mix this light buoyant water or

transport it offshore, resulting in the
inability of cold nutrient-rich water to
be brought to the sea surface.

Warm lmnr'“
Low Natrients

Spring / Summer
Upwelling

Fig.5-2 Seasonal Coastal Upwelling Pattern
Along the California Coast (Courtesy NOAA)

Thus, phytoplankton blooms may not be
as intense, which may impact organisms
up the food chain including Pacific
anadromous salmonids (Roemmich and
McGowan, 1995). Given that the future
climate will be warmer, the upper ocean
at the watershed scale will likely be, on
average, more stratified. The result will
be  lower productivity
everywhere (with the possible exception

primary

of the nearshore coastal upwelling
zones).

4. Ocean warming, increased
stratification and their effect on
pelagic habitat

The vertical gradient in ocean
temperature  off
intensified over the past several decades
(Palacios et al. 2004). Areas with
enhanced riverine input into the coastal
ocean will also see greater vertical
stratification. Generally warmer ocean
conditions will cause a northward shift

California has

in the distribution of most marine
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species, and possibly the creation of
reproductive  populations in new
regions. Existing faunal boundaries are
likely to remain as strong boundaries,
but their resiliency to shifts in ocean
conditions due to global climate change
is not known. The effects of any shift of
pelagic species, particularly predator
and prey species, on Pacific anadromous
salmonids are unclear, but may vary
with individual species such as
steelhead (Lindley et al. 2009).

5. Changes in gyre strength, regional
transport, and source waters to the
California Current and their impact
on species distribution and
community structure

Observations of the biota of the
California Current show that there are
pronounced latitudinal differences in
the species composition of plankton,
fish, and benthic communities, ranging
from cold water boreal sub-arctic
species in the north to warm water
subtropical species in the south.
Copepod  biodiversity increases in
coastal waters due to shoreward
movement of offshore waters onto the
continental shelf, which is caused by
either weakening of southward wind
stress in summer or strengthening of
northward wind stress in winter.

cold-water
asemblage

"?.‘.'.:: £
warm-water
asemblage

Fig. 5-3. Shift in Cold and Warm-Water Faunal
Assembles During Pacific Decadal
Oscillations and El Nifo/La Nifia/Southern
Oscillations (Osgood 2008)

Regardless of the season, the source
waters that feed into the California
Current from the north and from
offshore can exert some control over the
phytoplankton and zooplankton species
that dominate the current. The
occurrence of low returns of Pacific
anadromous salmonids when the Pacific
Decadal Oscillation (PDO) is in a
positive, warm-water phase, and high
returns when the PDO is in a negative,
cold-water phase suggests a mechanistic
link between PDO sign change and the
growth and  survival of  Pacific
anadromous salmonids. However, for
Alaska salmon, the typical positive PDO
condition is associated with enhanced
streamflows and nearshore ocean
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mixed-layer conditions favorable to
high productivity (Mantua and Hare
2002, Mantua et al. 1997). Most climate
models project roughly the same timing
and frequency of decadal variability in
the North Pacific under the impacts of
global warming. However, combined
with a global warming trend, the CCE is
likely to experience more years of
positive, warm phases (i.e., periods of
lower productivity).

Two other marine related effects of
global climate change are relevant to
steelhead as well as other Pacific
anadromous salmonids: sea-level rise
and ocean acidification.

Sea Level Rise. One of the several life
history strategies exhibited by steelhead
is the “lagoon-anadromous” strategy in
which juveniles rear a portion of the
year in the estuary of their natal river or
stream. Studies in small coastal estuaries
seasonally closed off from the ocean by
sand bars have shown these areas to be
productive rearing areas for O. mykiss,
with juveniles growing fast enough to
migrate to the ocean after their first
year, and generally at a larger size than
juveniles rearing in the freshwater
portion of the stream system. Fish that
enter the ocean at a larger size exhibit
greater survival rates in the ocean, and
thus tend to be disproportionately
represented in the adult spawning
population (Hayes et al. 2008, Bond
2006).

Changes in sea level, which have the
potential to affect important estuarine
habitats, have already been reported
and are expected to continue.
Researchers have projected that by 2035-

2064 global sea level rise will range
between 6-32 cm above 1990 levels,
regardless of the emission scenarios
used. However, between 2070-2100 the
projected range of sea level rise varies
between 11-54 cm to 17-72 cm
depending on the emission scenario
used (Cayan et al. 2009, 2008b, Pilkey
and Young 2009, Ewing 1989). This
more recent analysis suggests a larger
rise in sea level than previously
projected by Hayhoe et al. (2004). A
projected 1m rise in sea level would lead
to the potential inundation of 65 percent
of the coastal marshlands and estuaries
in the continental United States. In
addition to the inundation and
displacement of estuaries/lagoons, there
would be shifts in the quality of the
habitats in affected coastal regions. Prior
to being inundated, coastal watersheds
would become saline due to saltwater
intrusion into the surface and
groundwater (Pilkey and Young 2009).
A rise in sea level will most dramatically
affect those estuaries which have been
confined by surrounding development
that prohibits their boundaries from
naturally shifting in response to
inundation. As discussed in Chapter 4
(Current DPS-Level Threats
Assessment), estuarine habitat functions
and habitat loss may be of particular
importance to steelhead, though their
role in southern California has be the
subject of limited investigation (see for
example, Kelley 2008).

Ocean Acidification. Another
projected effect of climate change on the
marine environment is acidification. As
a result of increased anthropogenic CO2
in the oceans since the industrial
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revolution, the pH of seawater has
dropped from 82 to 81 (on a
logarithmic scale, this represents a c.
26% increase in the concentration of H*
ions).  Estimated future increase in
atmospheric CO: could result in a
decrease in surface water pH of 0.3-0.4
by the end of the century, depending on
the emission scenario used (Feely et al.
2008, Feely, et al. 2004,). The effects of
CO:2 concentration in the marine
environment are not uniform, but are
expected to vary with water depth,
circulation and temperature, and in
coastal waters with upwelling and
freshwater  input and  nutrients
(National Research Council 2010).

The reaction of CO: with seawater
reduces the formation of calcium
carbonate used in skeleton and shell
formation of marine organisms, and can
change many biologically important
chemical reactions. The effects of ocean
acidification =~ will ~ vary  among
organisms. As an example, ocean
acidification has been shown to reduce
the abundance of some carbonate forms,
such as pteropods (Fabry et al. 2008).
Because pteropods are an important
food source for certain species of Pacific
salmon (e.g., sockeye, pink, and chum
salmon), a reduction in pteropods can
affect the marine growth of these
species. One bioenergetics/food web
model predicts that a 10% reduction in
pteropod production would result in a
20% reduction in the growth of pink
salmon (Aydin et al. 2005). Because of
the lack of information on the marine
phase of steelhead, it is unclear if
pteropods or other carbonate forming
prey constitute a signification portion of

the diet of steelhead when in the marine
environment. The significance of ocean
acidification for steelhead and other
anadromous salmonids may depend on
the change of pH and carbonate
equilibrium, its effect on pteropods and
pelagic planktonic community structure,
and the ability of juvenile and adults to
modify their diets accordingly (Schwing
et al. 2010). The long-term consequences
of ocean acidification on marine
ecosystems are poorly understood, but
potentially significant (National
Research Council, 2010). Because the
marine life history phase of steelhead is
not well understood, as noted above, the
long-term  consequences of ocean
acidification for this species are even
less certain (Nielsen and Ruggerone
2009, Meyers et al. 2000).

5.2 CLIMATE INFLUENCES ON
STEELHEAD

5.2.1 Steelhead Life Histories and
Habitats

The intricate life history of salmonids as
well as the complexity of their multiple
aquatic habitats means that it is rare that
an isolated environmental factor, or
driver, is responsible for variability in a
given population. Numerous climate
stressors (e.g., warming, sea level rise,
freshwater flow) affect population
productivity and structure throughout
the habitats and life history stages of a
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species. To understand the implications
of climate change for salmonids, it is
useful to establish a conceptual
framework  that  organizes  this
complexity (Schwing et al. 2009). Such a
framework is reflected in the viability
criteria and recovery strategy described
in Chapters 6, Steelhead Recovery
Goals, Objectives, & Criteria and 7,
Steelhead Recovery Strategy, in this
Recovery Plan which is based on the
current climate conditions, and should
provide guidance in the adaptive
management of steelhead as the climate
changes in the SC Recovery Planning
Area.

The framework used here organizes
complexity into four broad spheres: 1)
the multiple life history pathways that
are open to salmonids as a function of
their adaptations and ecological
tolerances; 2) the environmental
opportunities that aquatic habitats offer
to salmonids at each stage of their life
history (Mobrand et al. 1997); 3) the suite
of habitat-generating processes and
stressor-pathways, by which climate
(and other drivers) create, destroy, or
maintain these aquatic habitats; and 4)
the spatial connectivity and timing by
which the other domains are knitted
into a productive and viable salmonid
population. This way of organizing the
material allows a systematic treatment
of each life stage, each habitat used by
each life stage, and each way in which
climate change potentially impacts each
habitat-generating mechanism
(Schindler et al. 2008, Waples et al. 2008).

5.2.2 Life History Pathways

The life history network described in
Chapter 2, Sub-section 2.6 (Southern
California Steelhead Freshwater Life
Cycle Habitat Use) can be related to the
Viable Salmonid Population (VSP)
concept of McElhany ef al. (2000), where
viability is measured in terms of four
parameters: abundance, productivity,
diversity, and spatial structure. Each
link in a habitat network involves an
interaction between a life history stage
and a particular habitat, and has two
attributes that emerge from this
interaction: survival and capacity. The
patterns of survival and capacity across
the network translate to abundance and
productivity, respectively, for the
population as a whole, two of the four
VSP parameters (Mobrand et al. 1997).

Diversity and spatial structure, the other
two VSP parameters, emerge from the
parallel linkages in the life history
network. Diversity has two broad
components: the diversity of pathways
offered by the environment (habitat
diversity), and the ability of the species
to pursue those opportunities
(phenotypic generalist
strategies, and genetic diversity). Spatial
structure, the fourth VSP parameter,
provides the physical space for parallel

plasticity,

linkages to occur in greater numbers
and larger capacities, thus increasing the
overall resilience of the population.

Because climate is changing, it can be
expected that steelhead populations will
respond, along with other species, but in
variable ways. In so far as evolution has
raised steelhead populations to an
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adaptive peak, climate change will
generally be expected to reduce the
fitness of steelhead populations at least
temporarily (Schwing et al. 2010).

The interactions between steelhead at
distinctive phases in their life history
and the habitat conditions
characteristically associated with those
life history phases should be the focus of
future research into the effects of
projected climate change on steelhead
life histories and habitats.

5.2.3 Environmental Opportunities
and Habitat Diversity

Environmental opportunities are times
and places where physical, chemical and
biological conditions support the
survival, growth, migration and
reproduction of anadromous salmonids.
Some of these conditions are predictable
or discernable, and some are not.
Frequently the relatively predictable
components are physical or possibly
chemical conditions, traceable to the
interaction of climate acting on a
geologic template (Buffington et al.
2004). In freshwater habitats, these
physical components of environmental
opportunity are generally functions of
variation along three axes: flow, channel
morphology or substrate, and water
quality - especially temperature (Beechie
et al. 2010, Orr et al. 2008, Newson and
Large 2006, Thorp et al. 2006, Stanford et
al. 1996). In marine habitats, climate-
related opportunities tend to be
physically  structured by  water
temperature, currents and circulation
patterns, chemistry (especially
acidification), and for the near-shore
domain, sea level rise.

Climate largely shapes where in time
and space anadromous salmonids can
persist or flourish, within the constraints
of  past evolution and the
geologic/topographic template. A
change in climate means a change in the
space and time where anadromous
salmonids can persist and flourish; but
these changes are filtered through a set
of processes in the watershed, by which
precipitation, elevated CO., and air-
temperature patterns are converted into
flow, and stream temperature patterns
(Schwing et al. 2009).

5.2.4 Habitat-Forming Processes

The processes that convert climate
patterns into spatial and temporal
habitat for salmonids are sometimes
called habitat-forming processes
(Beechie and Bolton 1999). Salmonid
habitats are generated by the operation
of four broad process domains:
watershed (or terrestrial), fluvial,
estuarine, and marine domains
(Montgomery 1999).

These functional domains can be further
subdivided to make meaningful
connections between climate processes,
spatial and temporal habitat, and
salmonid life history pathways. For
example, the precipitation pulses from
Pacific storm systems drive fluvial
processes that tend to produce an
ordered sequence of channel types from
headwaters to the estuary (Montgomery
and Buffington 1997). Some of these,
such as step-pools and pool-riffle
channels, play specific roles (rearing and
spawning, respectively) in salmonid life
history.
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These broad processes can also be
subdivided to indicate differential
response to climate change. (Boughton
et al. 2009, Davy and Lapointe 2007,
Buffington et al. 2004, Moir et al. 2004,
Kahler et al. 2001). For example, the
fluvial domain can be divided into a
sediment-transport domain and a
response, or alluvial, domain
downstream (Montgomery and
MacDonald 2002). These are expected to
have different sensitivities to changes in
flow regime and sediment supply.
Estuarine domains tend to be small
interfaces between the much more
extensive fluvial and marine domains;
they thus exhibit a dynamism that is
inherently responsive to alteration of
either marine or fluvial dynamics (Jay et
al. 2000).

As with the life history networks of
anadromous salmonids, if multiple
ecosystem processes produce the same
sort of resource for a salmonid
population, resiliency of the population
tends to improve. Parallel linkages fall
into two general categories: redundant
pathways and alternative pathways
(Edelman and Gally 2001, Tononi et al.
1999).

Redundant pathways are multiple
instances of the same process providing
the same outcome. For example, if
headwater streams provide fish with
thermal refugia during the summer, a
stream system with multiple tributaries,
each providing a refugium, is highly
redundant. = Redundancy  provides
resilience against small-scale

disturbances, such as chemical spills

(Nielsen et al. 2000) or wildfire. But
redundant pathways tend to respond in
a coordinated fashion to large-scale
disturbances, such as droughts or heat
waves, and thus provide little resilience
to them because they would all tend to
respond the same way.

Alternative pathways are different
processes that produce the same
physical conditions. For example,
thermal refugia can be generated either
by a headwater stream (via the
temperature lapse rate), or by a coastal
lagoon (via proximity to the ocean heat
sink). Due to the large thermal mass of
the ocean, coastal thermal refugia would
probably be relatively resilient to heat
waves, and may even be enhanced by
them through onshore movement of fog.
Alternative pathways are less likely
than redundant pathways to exhibit a
consistent response to a large-scale
disturbances, and this can promote
resiliency even more effectively than
redundancy (Levin and Lubchenco
2008). Moreover, alternative pathways
appear able to make living systems both
more robust and more resilient to
sustained directional change — such as
climate change - not just disturbances
(Whitacre and Bender 2010, Moritz et al.
2005, Carlson and Doyle 2002, Tononi et
al. 1999).

5.2.5 Spatial Connectivity and
Timing

The fourth element in this conceptual
framework deals with the continuity of
environmental opportunities for
successive life stages of anadromous
salmonids. The timing of fish movement

from one habitat to another depends on
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whether environmental conditions in
the habitats and migration corridors
connecting them are suitable, and
whether fish are at a suitable stage of
development to require or be capable of
the movement between habitats.

Rapidly changing climate may alter
such opportunities by creating critical
mismatches in development and habitat
conditions to which anadromous runs
are currently adapted. In principle, a
river-ocean system could contain the
full suite of habitats necessary for all life
stages, but if the fish cannot reliably
move from one habitat type to the next
at the appropriate time in its life cycle,
the system is unlikely to support a
viable population.

Adult southern steelhead currently
enter freshwater in the winter and late
spring when flows are high and migrate
to high elevation habitats that will be
inaccessible to later in the season when
flows are lower. The timing of these
flows depends on  precipitation.
Following successful spawning and
incubation fry emerge some time later,
depending almost entirely on water
temperature experienced while they are
in the gravel. Growth and development
to the smolt stage also depends upon
temperature. Smolts typically enter the
ocean from late winter to late spring,
when feeding conditions are optimal
due to seasonal upwelling supporting
enhanced primary production. The
timing of salmon life cycle stages has
been shaped by centuries or millennia of
climate conditions, and can be adversely
affected by rapid climate change that
alters the timing, rate, and spatial

location of key physical and biological
processes (Crozier et al. 2008).

5.3 RECOVERY PLANNING
FOR SOUTHERN CALIFORNIA
CLIMATE CHANGE

5.3.1 Core Principles

While some physical parameters of
climate change are likely to be
predictable, the response of ecosystems
and hence the future conditions of
steelhead habitats are much less
predictable. This suggests that the over-
arching strategy for dealing with climate
changes will be to enhance the resilience
of the steelhead metapopulations to
respond to ecosystem changes, through
forecasting and managing the physical
envelope of the species according to a
few core principles (see Boughton et al.
2009 for a discussion of these
principles):

O Widen opportunities for fish to be
opportunistic (i.e., exploit a variety
of habitat types)

Maximize connectivity of habitats
(i.e., within and between habitats)

Q Promote the evolvability  of
populations and metapopulations
(i.e., the ability of a population to
generate novel functions, through
genetic change and natural selection,
that help individuals of a population
survive and reproduce)

O Maintain the capacity to detect and
respond sustainably to ecosystem
changes as they occur.
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The viability criteria outlined in Chapter
6, Steelhead Recovery Goals, Objectives
& Criteria, and the recovery strategy
identified 7, Steelhead
Recovery Strategy, applied these core
principles to the current climate regime,
and should be applied to future climate
regimes.

in Chapter

As a result, there will likely be a need to
extend the results of the TRT. The
following change
questions have already been identified
by the TRT:

climate related

How will the climate trends alter the
thus
hydrological

wildfire regime, and alter

sedimentalogical  and
processes that affect the distribution of

steelhead habitat?

Q will different ~ watersheds
develop  distinctly  different
wildfire regimes, with
implications for habitat
dynamics, carrying capacity, and
viability?

QO What environmental factors
maintain suitable creek
temperatures during the

summer, and will they moderate
the  response  of
temperatures to climate change?
Q Are there natural freshwater
refugia that sustain O. mykiss
during droughts longer than the

stream

generation time of the fish?

O How patterns of
intermittency likely to respond
to climate change, and where are
suitable flows likely to intersect
with suitable water temperatures

are

under scenarios of climate

change?

Q Flood and drought regimes have
been highly episodic, were even
more so in the 19th Century, and
may become even more so under
future climate patterns. What are
the implications for steelhead
population viability?

See Chapter 14, Southern California
Steelhead Research, Monitoring and
Adaptive Management.
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6. Steelhead Recovery
Goals, Objectives &

Criteria

“Recovery is the process by which listed species and their ecosystems are restored and their
future safeguarded to the point that protections under the ESA are no longer needed. A variety
of actions may be necessary to achieve the goal of recovery, such as the ecological restoration
of habitat or implementation of conservation measures with stakeholders.”

Endangered and Threatened Species Recovery Planning Guidance,

National Marine Fisheries Service, 2010

6.1 DPS RECOVERY GOAL

The goal of this Recovery Plan to prevent the
extinction of southern California steelhead in the
wild and ensure the long-term persistence of viable,
of steelhead
distributed across the Southern California Distinct
Population Segment (DPS). It is also the goal of this
Recovery Plan to re-establish a sustainable southern

self-sustaining, wild populations

California steelhead sport fishery.

Recovery of the DPS will require the protection,
restoration, and maintenance of habitats of
quantity, quality, and natural
complexity throughout the SCS Recovery
Planning Area so that the full range of all life
history forms of O. mykiss (e.g., switching
and anadromous forms,
timing and frequency of anadromous runs, and

sufficient

between resident
dispersal rates between watersheds) are able to
successfully use a wide variety of habitats in
order to overcome the natural challenges of a
highly physical and biological
environment.

variable

A viable population is defined as a population
having a negligible risk (< 5%) of extinction due

to threats from demographic variation, non-

catastrophic environmental variation, and
genetic diversity changes over a 100-year time
frame. A viable DPS is comprised of a
sufficient number of viable populations broadly
distributed throughout the DPS but sufficiently
well-connected through ocean and freshwater
dispersal to maintain long-term (1,000-year)
persistence  and potential

(McElhany et al. 2000).

evolutionary

6.2 DPS RECOVERY OBJECTIVES

To ensure recovery of the DPS, specific
objectives are necessary to guide recovery
efforts and to measure the species’ progress
towards recovery. Similarly, specific,
measurable and objective criteria are also
necessary to describe the recovery of the species.

Steelhead in southern California occupy a wide
array of watersheds, some portions of which are
severely degraded with highly modified natural
watershed processes and streamflows. Under
these degraded habitat conditions, steelhead
populations in some watersheds have declined
to very low numbers where they continue to
persist. In other watersheds, populations have
been extirpated, particularly near the southern
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end of the species’ range. Existing threats
constrain the species’ current distribution to
small, disjunct portions of its historic range and
preclude it from expressing its full range of life
history strategies in response to naturally
varying habitat conditions. In order to recover,
the species needs substantially higher numbers
of returning adults, successful spawning and
freshwater = and  estuarine
environments, and successful emigration of

rearing  in

juveniles to the ocean. To achieve these goals, it
is essential to preserve and restore the species’
existing habitat, as well as restore its access to
historically important spawning and rearing
habitats throughout the SCS Steelhead Recovery
Planning Area. Individual watersheds, and in
some cases groups of watersheds, must have the
capacity to support self-sustaining populations
of steelhead in the face of natural variation in
environmental conditions such as droughts,
floods, wildfires, ocean-rearing
conditions, and long-term climate changes.

variable

To recover steelhead, the following objectives
have been identified:

U Prevent steelhead extinction by protecting
existing populations and their habitats

O Maintain current distribution of steelhead
and restore distribution to some previously

occupied areas

Q Increase abundance of steelhead to viable
population levels, including the expression

of all life history forms and strategies

O Conserve existing genetic diversity and
provide opportunities for interchange of
genetic material between and within viable

populations

habitat
conditions and characteristics to support all

d Maintain and restore suitable

life history stages of viable populations

d Conduct

necessary to

research and monitoring

refine and demonstrate

attainment of recovery criteria

6.3 RECOVERY CRITERIA

Prior to determining that a species has
“recovered” and can therefore be removed from
the List of Threatened and Endangered Species
(i.e., delisting) or have its protective status
lowered from “endangered” to “threatened”
(i.e., down listing), certain criteria for recovery,
related to the condition of the species and the
status of the threats to the species, must be met.
In the case of delisting the Southern California
Steelhead DPS, biological recovery criteria
regarding the abundance, productivity, spatial
structure, and diversity of the populations
within the DPS and the DPS as a whole, are the
measures of recovery. Threats abatement criteria
are indicators that key threats to the populations
and DPS have been abated or controlled. Both
types of recovery criteria will be used by NMFS
to assess whether the species is recovering
(moving towards meeting the criteria, and down
listing may be appropriate) or has recovered
(meets the criteria and delisting may be
appropriate). Several of the criteria have not
established  quantitatively
additional research is needed to define or refine
them. For this reason, one of the six recovery
objectives the and
monitoring needed to refine the criteria and
directly measure whether steelhead populations
are meeting the criteria. In addition, NMFS has
proposed down- listing criteria that would mark
the
threatened status for the Southern California
Steelhead DPS, but further
needed for refinement of these criteria as well.
Given the species’ condition and the severity of
the threats to the species, however, it is clear
that significant increases in population and DPS
health and reductions in critical threat sources
are needed before the species’ risk of extinction
shifts from imminent to the “foreseeable future.”
In the meantime, strategies and actions needed

been because

focuses on research

transition between endangered and

information is
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to move the species towards a threatened status
are the same as those needed for recovery.

The Technical Recovery Team (TRT) identified
two different approaches to articulating viability
criteria: 1) prescriptive criteria, which identify
specific targets, generally expressed in
quantitative terms, and 2) performance criteria,
which identify standards for final performance,
expressed in
uncertainties

theoretical terms. Because
regarding southern California
steelhead, quantitative prescriptive criteria must
be precautionary, while performance criteria
require the development of direct estimates of
risk, and a quantitative account of uncertainty
(Boughton et al. 2007b, 2006). Because of the
uncertainty of the efficacy of the provisional
prescriptive criteria, which are based on limited
quantitative population data from southern
California steelhead, the Recovery Plan uses the
performance based criteria until more specific
prescriptive criteria are available.

6.3.1 Biological Recovery Criteria

The TRT developed general viability criteria for
both individual steelhead populations and for
the DPS as a whole. These criteria describe
characteristics of both individual populations
and the DPS that if achieved would indicate that
the DPS is viable, and therefore at a low risk of
extinction over a specific period of time. ' The
population and DPS criteria are independent of
anthropogenic effects in the sense that they must
be met regardless of habitat conditions and
human-caused threats. The time frame and
related the
preservation of the evolutionary potential of the
species (i.e., existing genetic, phenotypic, and
behavioral diversity) by ensuring that the DPS
will persist over a long enough period of time to

recommended criteria address

exhibit future evolutionary changes such as
adaptation or diversification in response to
environmental changes. Preserving the
evolutionary potential of the species is an

! For a detailed discussion of the methods used by the TRT
to develop the recommended viability criteria, see Boughton
et al. 2007

important component in ensuring the species’
long-term viability.

The viability criteria recommended by the TRT
provide guidance for judging recovery of
steelhead populations and the DPS given the
current level of knowledge and understanding
of the biology and ecology of southern
California steelhead. All of the recommended
criteria carry varying levels of uncertainty
depending on the amount of information
available on steelhead in the SCS Recovery
Planning Area. Given the high levels of scientific
uncertainty, NMFS proposes to adopt many of
the viability criteria as recovery criteria until
such time as sufficient scientific information is
available to refine the criteria for assessing
population and DPS viability; additionally, these
criteria will be reviewed as part of NMEFES 5-year
review of Recovery Plans.
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Table 6-1. Biological Recovery Criteria for the Southern California Steelhead DPS.

POPULATION-LEVEL CRITERIA: Applies to Populations Selected to Meet DPS-Level Criteria
Criterion Type! Recovery Threshold Notes
Monitoring run size will provide information on year-to year
fluctuations in the population necessary to determining
the appropriate recovery threshold for individual
P.1 Run size is sufficient to populations. Research on the role of non-anadromous
Mean Annual result in an extinction risk spawning fraction in stabilizihg anadromous faction wiill
Run Size of < 5% within 100 years also enable refinement of the minimum recovery
threshold (see Boughton et al. [2007] for discussion of steps
in determination of threshold value for each viable
population)
P.2 Run Size criterion met « e . . .
: Poor ocean conditions” determined empirically, or size
Ocean during poor ocean o
" o criterion met for at least 6 decades
Conditions conditions
P.3
Spawner Unknown at present Research needed
Density
P.4
N = 100% of Mean Annual .
Anadromous? ) Requires further research
. Run Size
Fraction
DPS-LEVEL CRITERIA
Criterion Type Recovery Threshold
1. Biogeographic Population Group contains minimum number of viable
populations:
Monte Arido Highlands: 4 populations
Conception Coast: 3 populations
D_'l ) Mojave Rim: 3 populations
Biogeographic . o .
Diversity Santa Monica Mountains: 3 populations
Santa Catalina Gulf Coast: 8 populations?
2. Viable populations inhabit watersheds with drought refugia
3. Viable populations separated from one another by at least 42 miles or as
widely dispersed as possible4
p.z . Al three life history types (fluvial-anadromous, lagoon-anadromous, freshwater resident)
Life History S t ) . -
Diversity are exhibited and distributed across each Biogeographic Population Group

1t is assumed that all spawner criteria represent escapement (i.e., unharvested spawning adults) rather than migrating
adults that may be captured before having an opportunity spawn.

2 The anadromous fraction is the percentage of the run size that must exhibit an anadromous life history to be counted
toward meeting the mean annual run size criteria. However, the recovery strategy recognizes the potential role of the
non-anadromous form of O. mykiss and includes recovery actions which would restore habitat occupied by the non-
anadromous form, as well as reconnect such habitat with anadromous waters, and thus allow the anadromous and non-
anadromous forms to interbreed, and the non- anadromous forms to potentially express an anadromous life history.

3 See Boughton et al. 2007 for detailed discussion

4 This geographic separation is based on the maximum width of recorded historic wildfires; see additional discussion
below under Section 5.3.1. 2
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The population level criteria apply to certain
populations in all of the BPGs.2 Further research
is needed to refine the population criteria in the
BPGs; for example, data on the magnitude of
natural population fluctuations could reveal that
smaller mean run sizes would be sufficient to
attain viability in some basins (Williams et al.
2011). Additionally, further research could
refine the role of each of the BPGs in the
recovery of the DPS. At a minimum, all BPGs
will need to achieve sufficient spatial structure
and diversity (i.e., two of the four criteria that
define a viable DPS in the wild). Dispersal of
steelhead between BPGs may be an important
viability  of
steelhead populations. In addition, preservation
of the resident form of the species and habitats
that support that life history form may be critical
to conserving the genetic diversity of steelhead
and providing stock that can re-establish and
support the fluvial-anadromous and lagoon-
anadromous life history strategies.

mechanism for maintaining

6.3.1.1 Discussion of
Recovery Criteria

Population-Level

Criterion P.1 — Mean Annual Run Size. There
is substantial uncertainty regarding the mean
annual run size that would represent viable
anadromous O. mykiss populations throughout
the DPS. The TRT estimated a mean annual run
size for the DPS using a method derived from
Lindley’s 2003 “random-walk-with-drift” model
and quantitative field data for one anadromous
O. mykiss population and 19 Chinook salmon
populations in California’s Central Valley for
estimating variability in population growth
estimates (Lindley 2003). The resulting criterion
of 4,150 spawners per year provides for a 95
percent chance of persistence of the population
over 100 years and applies to a generalized
situation where there are no quantitative field
data on specific local populations (Boughton et
al. 2007b). Based on the irregular inter-annual
patterns of precipitation, anecdotal accounts of

? See Chapter 2 and Table 2-2, Steelhead Biology and
Ecology and Chapter 6, Recovery Strategy, for a discussion
of these populations.

highly variable and the
expectation that buffer
populations against the increased extinction
risks that come with variations in freshwater
and marine survival, it can be expected that an
average of 4,150 spawners per year, persisting
through a cycle of poor ocean conditions would
be adequate to safeguard a population (see also
discussion below, P.2 — Ocean Conditions). This
target may be biologically feasible in larger

spawning runs

larger abundances

watersheds within the SCS Recovery Planning
Area, such as occur within the Monte Arido
Highlands), but may be too high for relatively
small watersheds that may support viable
populations at average run sizes well below
4,150.
spawning and rearing areas, a stable freshwater
environment, the role of non-anadromous forms
of O. mykiss, inter-watershed exchanges of
anadromous forms of O. mykiss, or other factors,
may play an important role in refining the
population-level recovery criteria. Additionally,
data on the magnitude of natural fluctuations in
anadromous run sizes in individual watersheds

Factors such as reliable access to

may identify a smaller mean run size that is
sufficient for viability in some basins (Williams
et al. 2011). Until research is undertaken and
revisions are made to the prescriptive viability
criteria, the population-level viability criterion
for determining whether a demographically-
independent population of O. mykiss to be
considered viable for the purpose of steelhead
recovery is presumed to be 4,150. This criterion
will be reviewed during NMFSs periodic 5-year
review of the Recovery Plan, and potentially
during the Southwest Fisheries Science Center’s
5-year status review updates for Pacific salmon
and steelhead listed under the ESA.

The separate watersheds comprising each BPG
are treated as individual steelhead populations
for the purposes of meeting the run-size
criterion. Because of uncertainty regarding the
applicability of 4,150 spawners per year to many
of the watersheds within the SCS Recovery
Planning Area and the lack of current data to
develop more refined criteria, this Recovery
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Plan proposes that performance-based run-size
criteria be different
populations throughout the DPS. Development
of this criterion for each population would
utilize a precautionary approach

developed for core

towards
determining run sizes that provide for a 95
percent chance of persistence of the population
over 100 years. In general, the 4,150 number can
be thought of as an approximate upper bound
on what the ultimate viability targets will turn
out to be, although there is a chance that
development of a performance-based criterion
would result in values higher than 4,150
spawners in some watersheds (Boughton et al.
2007b).

Methods exist for estimating extinction risk
through the use of time-series of spawner counts
(Dennis et al. 2006, Lindley 2003, Holmes 2001).
In general, about 20 years of data are necessary
to obtain reasonable confidence in such
estimates (Lindley 2003), though recovery to
some level is necessary in some watersheds to
have a sufficient number of spawners to refine
The

criteria

viability  criteria. development  of
performance-based requires  an
understanding of some key risk factors before
settling on final viability targets, including: 1)
the magnitude of year-to-year fluctuations in
spawner abundance; 2) the magnitude and
duration of poor ocean survival during poor
ocean conditions; and 3) the ability or inability
of rainbow trout to contribute progeny to
steelhead populations and thereby bolster
steelhead populations during periods of
otherwise poor survival. These factors and the
years of data collection required, highlight the
critical need for immediate implementation of
population abundance monitoring in key
watersheds. However, some populations may
currently have run sizes so low that obtaining
accurate counts would be difficult because of the
small sample size, or surveying may be
detrimental because of the associated mortality
associated with sampling techniques. Collecting
useful data may not be practical until such
populations have been recovered to some level,

depending on the field methods used for
monitoring. Boughton et al. (2007b) describe a
decision tree for use in refining and establishing
a viability criterion for mean population size.
Criterion P.2 — Ocean Conditions. Year-to-
year variation in a population’s survival and/or
reproduction can cause large fluctuations in
population growth rate irrespective of
population size. Consequently, larger variance
causes the number of fish to fluctuate more,
increasing  the the population
fluctuating to zero. A large mean population
growth rate lowers this risk by shortening the
recovery time from downward fluctuations, and
a large mean population size keeps the
population further away from zero to begin with
(McElhany et al. 2000, Lande 1993, Foley 1997,
1994).

chance of

Variation in ocean conditions is known to have
dramatic impacts on marine survival of Pacific
salmonids (Mantua and Hare 2002, Mueter et al.
2002, Mantua, et al. 1997). A conservative
working assumption is that salmonid ocean
survival fluctuates widely and is connected with
variations in ocean conditions. Periods of poor
ocean conditions (as reflected in a significant
increase in mean ocean mortality of O. mykiss)
can last for multiple decades and may result in
as much as a five-fold decrease in ocean survival
of salmonids (Mantua et al. 1997). A population
that meets the run-size criterion (P.1) during a
period of good ocean survival is likely to decline
to risky levels when ocean survival deteriorates
for long periods. Therefore, a simple but
effective criterion for ocean condition is that the
run size criterion must be met during a period of
poor ocean survival. This criterion could be met
via two distinct strategies:

1. Monitor population size for at least the
duration of the longest-period climate
“cycle” (about 60 years according to
Mantua and Hare [2002], though others
question
cycles), or

the notion of predictable
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2. Concurrently monitor population size
and ocean survival, so that periods of
low ocean survival can be empirically
determined.

Data on ocean survival (derived from smolt
counts combined with adult counts) should be
useful for separating the effects of ocean cycles
and watershed conditions on population
growth. Investment in both smolt counts and
adult counts allows an estimation of ocean
survival as distinct from freshwater production
and survival (with only adult counts, the vital
rates in the two habitats are confounded and
cannot be estimated separately). In addition,
short-term improvements in run size due to
watershed restoration could be distinguished
from short-term improvement due to ocean
cycles. The Coastal Monitoring Plan being
prepared by NMFES and CDFG (Adams et al.
2011) provides for a series of “Life Cycle
Monitoring Stations” which involve the
monitoring of smolts and spawners to allow
ocean survival to be estimated for specific
watersheds; if fish from other watersheds have
similar rates of ocean survival, these results
could be extrapolated to address this issue for
southern California steelhead.

As performance-based run-size criteria are
developed for populations within this DPS, the
methods and data used to develop those values
may change the ocean conditions criterion or
even preclude the need for such a specific
criterion, though not the consideration of marine
conditions. As discussed above, the magnitude
and duration of poor ocean survival on the
extinction risk of the population is a key factor
to consider when developing the run-size
criterion.

Criterion P.3 - Spawner Density. The
distribution of adult or juvenile fish across a
watershed can influence the viability of a
population. If too thinly distributed, populations
can decline as a result of the difficulty in
locating mates, but may also reduce their

localized
variations

vulnerability to catastrophes or
by occupying a
broader range of habitats. If too densely packed
within a limited spatial distribution, populations

may be more vulnerable to unpredictable

environmental

environmental events as all the members of the
population experience the same conditions. The
TRT concluded that a viability criterion related
to the density of spawners (at some scale) in a
population is
populations that were historically large, but are
unlikely to be recovered to those historic levels
due to a risk that a thinly distributed population
in such a watershed could meet the criterion for
mean size, and yet not be viable. The TRT also
found that the viability threshold should be high
enough to ensure that fish generally inhabit
good-quality habitats that promote the resilience
of the population.

warranted, particularly for

A potentially suitable threshold for both these
purposes is the density at which intra-specific
competition for redd sites becomes observable.
For coho salmon (O. kisutch) this appears to be
on average about 40 spawners per kilometer
(one spawning pair per 50 meters of stream
length), although individual streams vary
considerably around this mean (Bradford et al.
2000). However, the TRT could not find data for
deriving a corresponding steelhead criterion.
The Coastal Monitoring Plan proposes to
implement redd-counting for monitoring
salmon and steelhead in the northern coastal
area of California (Aptos Creek to the Oregon
border). This should provide data that will be
useful for deriving a specific spawner density
criterion; also redd-counts could be made in the
southern Life Cycle Monitoring Stations if it is
necessary for developing specific southern
California criterion.

Criterion P.4 - Anadromous Fraction.
Anadromous fraction is the mean fraction of
reproductive adults that are anadromous
(steelhead). Steelhead in the SCS Recovery
Planning Area co-occur with rainbow trout.
Elsewhere, steelhead have been observed to
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have trout among their progeny, and vice versa
(Zimmerman and Reeves 2000). It is not known
how often these transitions occur in southern
California O. mykiss, or what factors bring them
about, though clearly individual populations
can have more than one life history type (Sogard
et al. 2011, Hendry et al. 2004, 2004a). Depending
on the rate of transition, a group of resident and
anadromous fish may function as a single
population; two completely distinct populations;
or something in between.

Interchange between resident and anadromous
fish groups would almost certainly lower the
extinction risk of both groups, for the same two
that separate
steelhead populations reduces risk: 1) the
existence of a “rescue effect” and 2) the
possibility of recolonization (Hanski and Gilpin
1997, Foley 1997). The rescue effect would occur
at low steelhead abundance, when input from
the trout population prevents their complete

reasons dispersal between

disappearance. Recolonization occurs when
steelhead disappear completely, but are
regenerated by the trout population via

“recolonization” of the steelhead niche (Hendry
et al. 2004). These phenomena may have
maintained steelhead in the Santa Clara River
system , and possibly other southern California
watersheds,
steelhead runs appear far too small to be self-
sustaining (Boughton et al. 2005). Unfortunately,
lack of data on life history polymorphism
prevents a the
magnitude of the rescue effect, or for a viability
threshold for anadromous fraction. Lacking
such data, the precautionary criterion for
anadromous fraction must assume that the

in recent times, since modern

reasonable estimate for

rescue effect is negligible, and that anadromous
fraction must be 100% - that is, when applying
the population size criterion discussed
previously, 100% of the spawners must be
annual anadromous immigrants. Future
research on this topic could be used to estimate
a viability threshold that is more efficient than
the precautionary “100% rule.” One of the most
tools for addressing the

useful scientific

otolith
microchemistry but, as this technique requires
lethal sampling of fish, a scientific collecting
permit under section 10(1)(A) of the ESA would
be required to authorize mortality using this
methodology. genetic
techniques are also being explored (D. Pearse,
communication).  However, in
populations where anadromous fish are
currently quite it will probably be
necessary to recover run sizes somewhat before
numbers are sufficient for useful ecological
research.

interchange question  involves

Newer, non-lethal

personal

rare,

6.3.1.2 DPS-Level Recovery Criteria

Criterion D.1 (.1, .2, and .3) - Biogeographic
Diversity. This criterion contains three
elements that address issues of redundancy and
separation between populations and within-
watershed conditions to provide for resilience
against natural environmental events such as
droughts and wildfires. The BPGs are an
important component in the recovery of this
DPS and all BPGs must be restored to viability
before the DPS as a whole can be recovered and
eventually delisted. The delineation of BPGs
was based on suites of basic environmental
conditions (e.g., large inland and short coastal
stream networks range of climatic,
terrestrial, and aquatic regimes). The recovery of

in a

multiple watersheds and populations in each
BPG that there
populations within the BPG and across the DPS
to provide the face of
environmental fluctuations, and also that a

ensures are sufficient

resiliency  in

variety of habitat types and conditions are
represented (e.g., different stream gradients and
estuary size, complexity and function).

Recovery of this DPS will require recovery of a
sufficient number of viable populations (or sets
of interacting trans-watershed populations)
within each of the five BPGs to conserve the
natural diversity (genetic, phenotypic,
behavioral), spatial distribution, and resiliency
of the DPS as a whole.

and
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Criterion D.2 - Life History Diversity. Essential
to the recovery and long-term conservation of
this DPS is the preservation and restoration of
all the life history forms and strategies the
species has evolved to exploit the diversity and
range of habitat conditions that are characteristic
of southern California. These life history forms
include the fluvial-anadromous, lagoon-
anadromous, and freshwater life history
patterns that can be exhibited by native O.
mykiss throughout the SCS Recovery Planning
Area. Achieving this goal will require a number
of closely coordinated activities, such as further
research into the diverse life history patterns
and adaptations of steelhead to a semi-arid and
highly dynamic environment including the
ecological relationship between
anadromous and anadromous populations;
monitoring of existing populations; and the

non-

implementation of the habitat protection and
restoration actions would allow focusing on
management activities (e.g., removal of physical
or hydrologic migration barriers,) to produce the
suite of conditions that promote the coexistence
of the different life history forms. Research may
indicate that not all life history forms may have
to be present in all viable populations on a
regular basis, but only periodically.

Criteria D.2 - Redundancy and Geographic
Separation.  Wildfires, droughts, and debris
flows pose the greatest natural threats to entire
populations. Preservation of the various life
history forms of O. mykiss requires that not all
viable populations in a BPG be extirpated as a
result of a natural catastrophic event — this
requires both a redundancy of populations and
an effective separation of populations. To
ensure the survival of a minimum number of
viable populations in each BPG, recovered
populations should be separated by a sufficient
distance to minimize the likelihood that
individual wildfires do not encompass the entire
suite of watersheds in any BPG. To determine
the level of redundancy of viable populations
and spatial differentiation between populations
necessary to withstand catastrophic wildfires,

the expected geographic extent of a thousand-
year wildfire was estimated, based on wildfire
data from 1910 through 2003. Fire return times
were estimated using standards methods, and
the number of wildfires that might be expected
to affect each BPG was estimated, based on the
number of fire-starts per mile in each BPG.
From this analysis it was determined that the
number of viable populations necessary for each
BPG was at least one viable population plus the
maximum number of wildfires expected for the
BPG, or the
populations in the BPG, whichever was less.
The minimum geographic distance between

number of Thistoric viable

individual viable populations, to the maximum
extent feasible, should be 42 miles to minimize
the likelihood that the minimum number of
viable populations would be extirpated by the
The
preservation of a necessary minimum number of
viable populations within a BPG against
droughts and debris flows is achieved through
the redundancy and geographic separation
prescribed to protect against wildfire risk
(Boughton et al. 2007b).

same thousand-year wildfire event.

6.4 THREATS ABATEMENT CRITERIA

The current threat regime that is impeding the
ability of anadromous O. mykiss to recover must
be addressed to meet the population and DPS-
level recovery criteria described above. In
addition efforts to reduce the threats facing the
species must also take into consideration future
threats to species recovery such as climate
change, ongoing human population growth, and
associated land and water developments. Basic
threats abatement criteria identified below are
used in tracking the success of recovery efforts.
The identified existing and future threats fall
within the categories of listing factors identified
during the species listing process (see Chapters
9 through 13, sub-sections 9.4 — 13.4 for each
BPG). Each of these factors must be addressed
prior to making a determination that a species
has recovered and no longer requires the
protections of the ESA.
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This Recovery Plan prioritizes recovery actions
for the watersheds within the BPGs according to
the role of the watershed in recovery of the
species, the severity of the threat addressed by
the action, and the listing factors addressed by
the action. Each recovery action has been given a
priority of 1 or 2 as defined in the NMEFS Interim
Recovery Planning Guidance (see box, below,
for definitions) for purposes of providing
general guidance in the implementation of
individual recovery actions. Further, a priority 3
ranking has been assigned for all other recovery
actions which do not meet the criteria used for
priority 1 or 3 recovery actions. Each recovery
action has also been qualified with an additional
descriptor: A) if the action addresses the first
listing factor regarding the destruction or
curtailment of the species’ habitat, or B) if the

action addresses one of the other four listing
factors (See Chapter 3, Factors Leading to
Federal Listing, for definition of listing factors).
Where the recovery action addresses both types
of listing factors, the descriptor is based on the
principal listing factor addressed. Priority 1
recovery actions are necessary to prevent the
extinction of the DPS or an irreversible decline
of which would lead to extinction of the DPS.
intended to avoid
prejudicing the recovery of the DPS by ensuring
that individual populations essential to recovery
are not further degraded or lost. Priority 3
actions are the remainder of the full suite of
actions necessary to address all the viability
criteria identified for the full recovery of the
DPS (including recovery of
populations  identified in

Priority 2 actions are

individual
Table  7-1).

impact short of extinction.

Priority 1: Actions that must be taken to prevent extinction or to prevent
the species from declining irreversibly.

Priority 2: Actions that must be taken to prevent a significant decline in
species population/habitat quality or in some other significant negative

NMEFS proposes that all watershed threats
having a priority 1A or 1B recovery actions in
core 1 and 2 populations be abated to a “low”
level using the same threats assessment process
used to establish threat levels for this plan.

In addition, for watershed threats with recovery
actions ranked as either priority 2 or 3, the threat
must be abated one level below its current threat
ranking based on the ranking system used in the

threats assessment (e.g., abate from “high” to
“medium,” or “medium” to “low”).

The application of these threats abatement
criteria is illustrated in the example in Table 5-2.
High-level (red) threats associated with high-
priority (1A and 1B) recovery actions are abated
to low (green) levels. However, high-level
threats associated with secondary (2A and 2B)
priority recovery actions need only be abated
one threat level to medium (yellow).
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Table 6-2. Example application of basic threats abatement criteria.

Threat

Culverts and Road Crossings
(Passage Barriers)

Urban Development

Wildfires

Roads

Groundwater Extraction

The threats abatement criteria are linked to one
or more of the listing factors identified for the
Southern California steelhead DPS. Only Listing
Factor 2, Over-utilization, does not have specific
threats abatement criteria identified, as changes
in fishing regulations have already ameliorated
the threat posed to the species from angling
through the prohibition of angling in most
anadromous the
California DPS. These threats abatement criteria
are intended to ensure that:

waters within Southern

O Viable populations have unimpeded access
to previously occupied habitats (Listing
Factors 1, 4, and 5).

O Freshwater migration corridors supporting
viable populations meet the life history and
habitat requirements of steelhead (Listing
Factors 1, 3, 4, and 5).

U  Watersheds supporting viable populations
have habitat conditions and characteristics
that support all life history stages (Listing
Factors 1, 3, 4, and 5).

U Adequate funding, staffing, and training are
provided to state and federal regulatory
agencies to ensure the ecosystem and
species protections of state and federal

Current Threat
Level

Recovery Action
Rank

Target Abatement
Level for Recove

1A

1B

1B

2B

2B

actions and measures progress towards
recovery (Listing Factors 4 and 5).

6.5 PROVISIONAL
RECLASSIFICATION CRITERIA

6.5.1 Reclassification of an Endangered
Species.

When a species is listed as endangered, it is
appropriate to identify intermediate recovery
criteria which if achieved would allow for the
reclassification (or down listing) of the species
from endangered to threatened. A threatened
species is defined in the ESA as “any species
which is likely to become endangered species
within the foreseeable future throughout all or a
significant portion of its range” but is not
currently in danger of extinction (Sec 3 [19]).

The determination regarding reclassification
must be made by the Secretary of Commerce
based on any one or a combination of the
following factors which are also used for listing
a species under the ESA:

1. Present or  Threatened Destruction,
modification, or curtailment of its habitat or

range;
requirements are properly implemented and 8 o )
L . 2. Over Utilization for Commercial
remain in place (Listing Factor 4). ) I -
Recreational, Scientific or Educational
Q Standardized monitoring of populations purposes;
and their habitats in each BPG across the . .
) 3. Disease or Predation;
DPS evaluates the effectiveness of recovery
Southern California Steelhead Recovery Plan January 2012
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4. Inadequacy of Existing Regulatory
Mechanisms; or
5. Other Natural or Manmade Factors

Affecting its Continued Existence.

The reclassification of a species from
endangered to threatened, as with the initial
listing, must be based on the best scientific and
commercial data available, without reference to
possible economic or other impacts, after
conducting a status review of the species. The
ESA provides a process for regularly assessing
the status of a listed species through the
completion of periodic review of the species that
are listed as threatened or endangered to ensure
that the listing status of a species remains
current. Specifically, Section 4(c) (2) of the ESA

provides that:

“The Secretary shall —
(A) conduct, at least once every five years, a
review of all species included in a list . . .
which is in effect at the time of such
review; and

determine on the basis of such review
whether any such species should-

i. be removed from such list;

ii. be changed in status from
endangered species to threatened species;
or

iii. be changed in status from a threatened
species to an endangered species.”

(B)

an

Evaluating the status of a species for potential
reclassification requires an explicit analysis of
the threats specified under the five listing
factors, in addition to an evaluation of the
population or other demographic parameters of
the listed species (e.g., anadromous fraction, life
history types, etc.) Status reviews of a species
periodically conducted by NMFS may serve as a
for the purposes of

5-year  review

reclassification.

As with recovery criteria, reclassification criteria
address both the status of the species (biological
criteria) and the status of the threats to the

species (threats abatement criteria). The
biological criteria deal with the abundance,
spatial distribution, and diversity of the
populations within the DPS, and the DPS as a
whole. The threats abatement criteria are
indicators that the key threats to the population
and the DPS as a whole have been abated or
mitigated.

Because of the wuncertainty regarding key
recovery (e.g. run size)
reclassification criteria must necessarily be both
provisional and precautionary (see discussion

criteria annual

regarding recovery criteria in sections 5.3.1.1 -
5.3.1.2). Further, reclassification criteria must
ensure that the full recovery of the species is not
prejudiced or precluded by failing to address
the the
including, but not limited to its natural spatial
distribution and diversity. The reclassification
criteria identified below, if met, are intended to
achieve partial recovery of the species, and
ultimately contribute to the full recovery and

fundamental threats to species,

delisting of the species. These criteria constitute
a sub-set of the recovery criteria and address the
most significant threats in the highest priority
watersheds in each of the five BPGs within the
DPS. Full recovery will require addressing the
complete set of recovery criteria, including
lower priority threats in the full suite of
watersheds which would constitute a recovered
DPS.

6.5.2 Population Level Reclassification
Criteria

The following reclassification criteria must be
met for the specified number of populations in
each of the five BPGs (listed below) to down-list
the species from endangered to threatened:

O Population Reclassification Criterion PR 1:
Mean Annual Run Size — Run size is sufficient
to result in an extinction risk of <5% within
50 years (not including poor ocean
conditions).
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O Population Reclassification Criterion PR 2:
Anadromous Fraction — N= 100% of Mean
Annual Run Size.

6.5.3 DPS-Level Reclassification Criteria

The following reclassification criteria must be
met for the DPS to down-list the species from
endangered to threatened:

U DPS Biogeographic Diversity Criteria DR 1:
Meet the population level reclassification

for the specified number of

populations in each of the five BPGs:

criteria

Monte Arido Highlands BPG:
2 Viable Populations

Conception Coast BPG:
2 Viable Populations

Santa Monica Mountains BPG:
1 Viable Population

Mojave Rim BPG:
1 Viable Population

Santa Catalina Gulf Coast BPG:
2 Viable Populations

Core 1 populations are generally those which
the TRT has identified with the highest intrinsic
potential within each BPG, and therefore are

most likely to contribute to the long-term
persistence of the species (See Appendix B,
Watershed Intrinsic Potential Rankings.)

6.5.4 Reclassification Threats Abatement
Criteria

In order to meet the above population and DPS
level reclassification criteria the current threat
regime that is impeding the ability of
anadromous O. mykiss to recover must be
addressed. The threats analysis conducted for
the endangered Southern California Steelhead
DPS has prioritized recovery actions in each
BPG (see Recovery Action Tables in Chapters 9
through 13). Priority 1 recovery actions are
defined as those actions that must be taken to
prevent the extinction of the species, or to
prevent the species from declining irreversibly,
thus precluding the recovery of the species. To
meet the reclassification threats abatement
criteria the threat levels identified as high
priority threats in the minimum number
required viable of populations must be reduced
to medium or low, whichever is necessary to
the population level
criteria.

meet reclassification

As noted above these reclassification criteria are
provisional and precautionary, and before
reclassification can occur, the status of the
species must be evaluated, either through a five-
year review or a separate status review pursuant
to the requirements of the ESA and applicable
administrative regulations.
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/. Steelhead Recovery

Strategy

“The aim of the Federal Endangered Species Act (ESA) is to recover species that would
otherwise go extinct, and to that end it requires the Federal government to prepare recovery
plans. A recovery plan outlines a strategy for lowering extinction risk to an acceptable level. ..”

NOAA Fisheries Technical Recovery Team, Population
Characterization for Recovery Planning, 2006

7.0 INTRODUCTION

The biological recovery strategy is the approach
undertaken to achieve the individual recovery
criteria and objectives and, in turn, the ultimate
recovery goal of de-listing the Southern
California Steelhead DPS. The recovery strategy
in this Recovery Plan identifies the core
watersheds  where viable
populations is necessary to achieve the recovery

recovery  of

goal and implement watershed-specific actions
(e.g., removal of migration barriers, modification
of land-use practices, including agriculture, and
protection and restoration of spawning and
rearing habitats) that are necessary to reverse
the effects of past and ongoing threats to
population abundance, growth rate, diversity,
and spatial structure of endangered steelhead
within the SCS Recovery Planning Area. An
integral element in this recovery strategy is the
development and implementation of a research
and monitoring program which will provide the
additional information necessary to refine
recovery criteria and objectives, as well as assess
the effectiveness of recovery actions and the
overall success of the recovery program.

Recovery of southern California steelhead will
require an effective implementation, as well as a
scientifically sound biological recovery strategy.

The framework for a durable implementation

strategy involves two key principles: 1)
solutions that focus on fundamental causes for
watershed and river degradation, rather than
short-term remedies; and 2) solutions that
the

unpredictable future to ensure a sustainable

emphasize resilience in face of an

future for both human communities and
steelhead (Beechie et al. 2010, 1999, Boughton
2007a, Lubchenco 1998).

Implementation of this Recovery Plan will
require a shift in societal attitudes,
understanding, priorities, and practices. Many
of the current land and water use practices that
are detrimental to steelhead (particularly water
supply and flood control programs) are not
sustainable. Modification of these practices is
necessary to both continue to meet the needs of
the human communities of southern California
and restore the habitats upon which viable
steelhead populations depend. Recovery of
steelhead will entail significant investments, but
will also provide economic and other ecosystem
and societal benefits. Restored, viable salmonid
populations provide ongoing direct and indirect
economic  benefits, including recreational
fishing, and other tourist related activities. A
comprehensive strategic framework is necessary
to serve as a guide to integrate the actions
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contributing to the larger goal of recovery of the
Southern California Steelhead DPS. This
strategic framework incorporates the concepts of
viability at both the population and DPS levels,
and the identification of threats and recovery
actions for watersheds within each BPG.

7.1 ACHIEVING RECOVERY

For millennia,
have

southern California steelhead
dealt with
environmental fluctuations such as prolonged

successfully natural
droughts, flash-floods, uncontrolled wildfires,
sea level alternations, periodic massive influxes
of sedimentation, and climate changes—natural
environmental fluctuations which also currently
challenge the human population of southern
California (Waples, 2008a, 2008b).

Of the approximately 37 million people
currently living in California, approximately 22
million live in the southern California counties
of Santa Barbara, Ventura, Los Angeles, Orange,
Riverside, San Bernardino, Imperial, and San
Diego. As a result of this large human
population, and related development, steelhead
populations, along with many other indigenous
species of both animals and plants, have been
severely reduced or extirpated in many coastal
watersheds. Despite
modifications, steelhead have continued to
persist, in one or more of its several life history
forms, in portions of many southern California
watersheds, including some of the most highly
urbanized.

extensive landscape

Recovery of viable, self-sustaining populations
of anadromous southern California steelhead
the re-integration of these
populations into the configured
landscape. Such re-integration will necessarily
include an effort to restore habitats and operate
the human built system in ways which conserve
and better utilize land and water resources in

will entail

human

mutually beneficial ways for southern California
steelhead and the current and projected human
population. Uncertain future precipitation and
associated wildfires will create challenges in

maintaining traditional water supply and flood
control structures such as dams, levees, and
channelization.
control hydrological systems have often been
overvalued, and frequently overwhelmed when
their design parameters have been exceeded by
(floods, droughts, wildfires,
earthquakes, debris flows, etc.). Investments in
more sustainable productive capital can at least
partially offset these challenges while also
providing more suitable habitat conditions for
steelhead. Dedicating space for natural stream
behavior via setback levees and underground or
off-channel water storage are some of the ways
to take advantage of the self-organizing capacity
of natural systems. Such an approach can offer

Engineered systems which

natural forces

a more efficient mix of technological and natural
capital, and is more likely to be a more
economical, self-maintaining strategy. See for
example, Orsi 2004, Gumprecht 1999, and
Mount 1995. Steelhead recovery that is based on
watershed and river restoration has the potential
to reconcile three conditions: steelhead viability,
self-adjustment of stream systems, and the
provision of ecological services for people.

Addressing these challenges therefore provides
an opportunity to meet a wide variety of public
policy objectives to ensure a sustainable future
for the southern
steelhead, as well as other native riparian

endangered California
species, including a number of other federally
listed species such as California red-legged frog,
Southwestern willow flycatcher, Least Bell’s
vireo, Arroyo toad, Tidewater goby, Santa Ana
sucker, and the Western snowy plover that co-
occupy the SCS Recovery Planning Area.

Under present conditions, the viability of
individual populations is more likely achievable
by focusing recovery efforts on larger
watersheds capable of sustaining larger
populations, and DPS viability is more likely to
be achievable by focusing on the most widely-
dispersed set of such core populations capable
of maintaining dispersal connectivity between
southern California coastal watersheds.

Southern California Steelhead Recovery Plan

7-2

January 2012



Steelhead Recovery Strategy

Effective implementation of recovery actions
will entail: 1) development of cooperative
relationships and a shared vision with private

land owners, special districts, and local
governments  with  direct control and
responsibilities over non-federal land-use

practices to maximize recovery opportunities; 2)
participation in the land use and water planning
and regulatory processes of local, regional, State,
and Federal agencies to integrate recovery
efforts into the full range of land and water use
planning; 3) close cooperation with other state
resource agencies the
Department of Fish and Game, California
Coastal Commission, CalTrans, and the
California Department of Parks and Recreation,
State Water Resources Control Board,
Regional Water Quality Control Boards to
ensure consistency of recovery efforts; and 4)
partnering with federal resource agencies,
including the U.S. Forest Service, U.S. Fish and
Wildlife Service, National Park Service, U.S.
Bureau of Reclamation, U.S. Bureau of Land
Management, U.S. Army Corps of Engineers,
US. Department of Transportation, U.S.
Department of Defense, the U.S.
Environmental Protection Agency to utilize
agencies’ expertise and resources. To support
all of these efforts, NMFS and its partners will
need to provide technical expertise and public
outreach and education regarding the role and

such as California

and

and

value of the species within the larger watershed

environment and the compatibility of
sustainable  development with  steelhead
recovery.

An implementation schedule describing time
frames and estimated costs associated with
individual recovery actions has been developed.
Estimating time and total cost to recovery is
challenging for a variety of reasons. These
reasons include the large geographic extent of
the SCS Recovery Planning Area; the need to
refine recovery criteria; the need to complete
watershed-specific investigations such as barrier
inventories and assessments; the establishment
of flow regimes for individual watersheds; and
the review and possible modification of a

variety of existing land-use and water
management plans (including waste discharge
requirements) under a variety of local, state, and
federal jurisdictions. Additionally, the biological
response of many of the recovery actions is
uncertain, and achieving full recovery will be a
long-term effort likely requiring decades, while
addressing new stressors that emerge over time.
However, NMFS estimated the costs associated
with certain common restoration activities such
as those undertaken as part of the California
Department of Fish and Game Fisheries
Restoration Grants
Habitat Cost  References
Steelhead Planning,  contains

preliminary estimates for these categories of

Program. Appendix E,
Restoration For

Recovery

typical watershed and river restoration actions.

7.2 CORE POPULATIONS

The findings of the TRT (Boughton et al. 2007b,
2006) and additional review by NMFS indicate
certain  watersheds and the steelhead
populations within those watersheds constitute
the foundation of the recovery of the Southern
California Steelhead DPS. (See Table 7-1). These
exhibit the  physical
hydrological characteristics (e.g., large spatial
area, perennial and reliable winter streamflow,

watersheds and

stream network extending inland) that are most
likely to independently
populations, and that are critical for ensuring
viability of the DPS as a whole. Population
viability is more likely achievable by focusing
recovery efforts on larger watersheds in each
Biogeographic Population Group capable of
sustaining larger populations, and DPS viability
is more likely achievable by focusing on the
widely-dispersed set of such core
populations capable of maintaining dispersal
connectivity (see Boughton et al. 2007b, 2006).

viable

sustain

most

In Table 7-1 populations are identified as Core 1,
Core 2, or Core 3. The Core 1 populations are

! The minimum number of recovered populations identified
in Table 7.1 is comprised of a combination of Core 1, 2, and 3
populations.
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those populations identified as the highest
priority for recovery actions based on a variety
of factors, including: the intrinsic potential of the
population in an unimpaired condition; the role
of the population in meeting the spatial and/or
redundancy viability criteria; the current
condition of the populations; the severity of the
threats facing the populations; the potential
ecological or genetic diversity the watershed
and population could provide to the species;
the capacity of the watershed and
population to respond to the critical recovery

and

actions needed to abate those threats. Core 1
populations form the nucleus of the recovery
implementation strategy and must meet the
population-level biological recovery criteria set
out in Chapter 6, Steelhead Recovery Goals,
Objectives & Criteria, Table 6-1. This set of Core
1 populations should be the first focus of an
overall recovery effort; however, NMFS also
recognizes that the timing of such efforts may be
influenced by practical considerations such as
the availability of funding,
review and permitting requirements, as well as
willing and able partners. Core 2 populations
also form part of the recovery implementation

environmental

strategy and contribute to the set of populations
necessary to achieve recovery criteria such as
minimum numbers of viable populations
needed within a BPG. Similar to Core 1
populations, Core 2 populations must meet the
biological recovery criteria for populations set
out in Table 7-1; while these populations are
ranked slight lower than Core 1 populations
based on the factors noted NMEFS
recognizes that the timing of recovery actions on
these populations may be influenced by
practical considerations such as the availability
of funding, environmental and
permitting requirements, and willing and able

above,

review

partners. While recovery actions on Core 3
populations are not assigned as high an
implementation priority as Core 1 and 2
populations, these populations could be
important in promoting connectivity between

populations and genetic diversity across the SCS
Recovery Planning Area, and therefore are an
integral part of the overall biological recovery
strategy.

Populations identified in Table 7.1 as Core 1 and
2 populations should meet the four population
recovery criteria either as a single population or
a group of interacting
populations such as those that might exist in the
Conception Coast and more southerly BPGs
(Santa Monica Mountains and Santa Catalina

trans-watershed

Gulf Coast). Core 3 populations, because of their
generally lower intrinsic potential, may function
as part of an interacting trans-basin population,
but do not meet all the population viability
criteria  as Further
research is needed to identify these interacting
groups, and the population characteristics which
they must exhibit to ensure viability of the DPS.

individual populations.
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Table 7-1. Core 1, 2, and 3 O. mykiss populations within the Southern California Steelhead
Recovery Planning Area. Higher priority populations are highlighted in bold face.

BPG POPULATION FOCUS FOR RECOVERY
5 p Santa Maria River Core 1
574 = Santa Ynez River Core 1
% gm Ventura River Core 1
2 Santa Clara River Core 1
Jalama Creek Core 3
Canada de Santa Anita Core 3
Canada de la Gaviota Core 2
Agua Caliente Core 3
Canada San Onofre Core 3
Arroyo Hondo Core 3
Arroyo Quemado Core 3
Tajiguas Creek Core 3
Canada del Refugio Core 3
Canada del Venadito Core 3
Canada del Corral Core 3
. Canada del Capitan Core 3
% Gato Canyon Core 3
f:’ Dos Pueblos Canyon Core 3
%_ Eagle Canyon Core 3
Q Tecolote Canyon Core 3
8 Bell Canyon Core 3
Goleta Slough Complex Core 2
Arroyo Burro Core 3
Mission Creek Core 1
Montecito Creek Core 3
Oak Creek Core 3
San Ysidro Creek Core 3
Romero Creek Core 3
Arroyo Paredon Core 3
Carpinteria Salt Marsh Core 3

Complex
Carpinteria Creek Core 1l
Rincon Creek Core 1
o Big Sycamore Canyon Core 3
-% "g Arroyo Sequit Core 2
cﬁc g Malibu Creek Core 1
E g Topanga Canyon Core 1
e Solstice Creek Core 3
Southern California Steelhead Recovery Plan January 2012
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o, Los Angeles River Core 3
-% Zg; San Gabriel River Core 1
= Santa Ana River Core 2
San Juan Creek Core 1

x San Mateo Creek Core 1l
% San Onofre Creek Core 2
g Santa Margarita River Core 1
é San Luis Rey River Core 1l
% San Dieguito River Core 2
§ San Diego River Core 3
*E Sweetwater River Core 3
& Otay River Core 3
Tijuana River Core 3

*Note: If further research determines that individual populations are not viable, restoration of more
closely spaced populations may be required to achieve the minimum number of viable populations

for this BPG.

** Note: these BPGs may not have had consistent anadromy, which complicates the designation of
populations that need to achieve viability, but may contribute to the over-all diversity (genetic,

phenotypic, and behavioral) of the DPS.

Public and private groups should not be
dissuaded from undertaking that
alleviate threats to the species in Core 3

actions

watersheds because of their potential role in
contributing to the overall abundance and
diversity of the DPS, as well as promoting
populations.  While
sufficient information regarding threats and the
biology and ecology of the species is available to
define an overall recovery strategy, there still
remain questions regarding the ecology of the
species (e.g., function of certain habitats in the
life history of the species, relationship between
the anadromous and resident forms, rate of
dispersal between watersheds). In light of this
uncertainty, a prudent approach is to define a
recovery strategy based on the
information on Core 1 and 2 watersheds while
recovery opportunities in Core 3 watersheds
continue to be actively pursued as a precaution
to reduce the risk of extinction. Therefore, while
the
foundation for

connectivity =~ between

existing

Core 1 and 2 watersheds form the
recovery of the Southern
California Steelhead DPS, recovery actions to
alleviate threats should be undertaken in other

watersheds to complement this

implementation strategy.

recovery

7.3 CRITICAL RECOVERY ACTIONS

The recovery actions in this recovery strategy
represent the critical elements for alleviating
major threats to endangered steelhead in core
watersheds. Recovery actions are also specified
to address limited knowledge regarding the
biology and ecology of the species, as well as its
status  within  individual

changing core

watersheds.

Critical recovery actions should have the highest
priority across the DPS and within core
watersheds to achieve recovery objectives and
criteria. In the tables describing recommended
recovery actions for populations within the DPS,
these actions have received a priority ranking of
1. Opportunistically, other recovery actions may
be implemented prior to these actions, but these
actions are widely recognized in the scientific
literature as addressing threats which have
caused the wide-spread decline of steelhead
throughout its natural range. See for, example,
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Moyle et al. (2011, 2008), Johnson et al. (2008),
Caudill et al. (2007), Gustafson et al. (2007),
Cooke et al. (2006), Boughton et al. (2005), Brown
et al. (2005a), Doyle et al. (2003), Williams and
Bisson (2003), Hart et al. (2002), Bednarek (2001)
Pejchar and Warner (2001).

Although a wide range of anthropogenic
activities have contributed to the high extinction
risk of the Southern California Steelhead DPS,
two types of developments and activities pose
the principal threats to the species: 1) impassable
barriers, and 2) water storage and withdrawal,
including groundwater extraction (see Chapter
4, Current DPS-Level Threats Assessment, Table
4-1). These threats affect basic life history phases
of the species (egg-to-smolt survival and smolt-
to-spawner survival) throughout the DPS and
are key components of the risks posed to the
species. Accordingly, this recovery strategy
places a high priority on recovery actions that
alleviate threats related to impassable barriers
and water storage and withdrawal. Closely
related to providing access to rearing habitats is
the need to ensure that the ecological functions
of those habitats are protected and, where
impaired, are restored. The critical recovery
actions to address these two threats within the
Core 1 watersheds are listed below in Table 7-2.
Additionally, land-use practices have severely
degraded mainstem and estuarine habitats and
are identified as high threat sources with
corresponding high priority recovery actions in
each BPG.

Regarding  the effects of impassable
anthropogenic =~ barriers on  endangered
steelhead, the recovery objectives include

restoring steelhead distribution to previously
occupied areas and restoring genetic diversity
and natural interchange within populations and
metapopulations. One of the threats abatement
criteria identified to meet these objectives is to
allow the species sustainable natural access to
historical spawning and rearing habitats.
Historical habitats often situated in
protected areas such as U.S. National Forests,
and exhibit essential characteristics such as

are

suitable substrate, sustained base flows, and
refugia such as pool habitats. Besides allowing
access to historical habitats, dam modification
provides additional ecological benefits that are
essential to attaining the recovery objectives.
Such benefits include maintaining genetic and
ecological diversity, population abundance,
growth rates, and buffering against natural and
anthropogenic catastrophic disturbances (e.g.,
wildfires, droughts, debris flows) though
restoration of the natural spatial population
structure of the SCS Recovery Planning Area.
Mechanistic solutions to fish passage can be
problematic for a variety of reasons, including:
the limitations in the operations during high
flows when fish are most likely to be migrating;
periodic mechanical failures which result in
migration  delays, or migration
opportunities; and the expense of personnel and
equipment to maintain such operations. See for
example, Keefer et al. 2008, Caudill et al. (2007),
Pompeu and Martinez (2007), Oldani and
Baigum (2002), Nemeth and Kiefer (1999), Cada
et al. (1995, 1993), Colt and White (eds.) (1991),
Fleming et al. (1991), Godinho et al. (1991), Lucas
(2001). If barrier modification
(including removal or breaching) is determined
to be technically or infeasible,
alternative approaches for providing effective
passage of steelhead should be implemented.
The selected alternatives should provide the full
range of ecological benefits associated with
barrier removal, breaching, or modification.

lost

and Baras

otherwise

Water storage (including reservoirs and
managed groundwater basins) and withdrawals
(e.g., pumping, surface-water
diversions) can alter the pattern and magnitude

groundwater

of streamflow, with multiple adverse effects to
steelhead habitats, including, but not limited to:
reducing migratory conditions, degrading
spawning and rearing habitat, facilitating the
colonization by non-native species, and altering
the physical and biotic habitat structure which
supports the ecosystem upon which steelhead
depend. See for example, Wegner et al. (2011,
2010), Marks et al. (2010), Olden and Naiman
(2010), Poff and Zimmerman (2010), Poff et al.
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(2010, 1997), Annear et al. (2009), Instream Flow
Council (2009), Lytle and Poff (2004), Bunn and
Arthington (2002), Gibbons et al. (2001),
Hatfield and Bruce (2000), Vadas (2000), Kraft
(1992), MacDonald ef al. (1989).

Recovery of the Southern California Steelhead
DPS the restoration of steelhead
distribution to previously occupied areas and
the restoration of suitable habitat conditions and
characteristics for all life history stages of

requires

steelhead. Threats abatement criteria identified
to meet these objectives include the restoration
and protection of these habitat conditions and
characteristics. The essential recovery actions
involve either halting the alteration of the
pattern and magnitude of streamflow when
such an option is available, or implementing
measures (e.g., operating criteria) to ensure that
a more natural (i.e.,, timing, frequency, duration,
magnitude, and rate-of-change) streamflow is
restored. There are many sites within core
watersheds  where  past
anthropogenic activities continue to alter the

and  present
pattern and magnitude of streamflow and for
which essential recovery actions are identified.
In some situations, other actions to address
impassable barriers may fully or partially
eliminate threats to the pattern and magnitude
of streamflow, thereby addressing two principal
threats to the species: physical blockage of fish
passage, and reduction or elimination of surface
flows. The restoration of a more natural flow
regime will also contribute toward restoring
rearing habitats.

Regarding rearing habitats, rapid
growth is one of the most effective strategies for
successfully completing the early life history
stages (fertilized egg to smolt) of the
anadromous life history form, and ensuring
survival during the ocean phase prior to return
as spawning adults. Studies have demonstrated
high growth rates in some seasonal lagoons, and
possibly other freshwater habitats that provide
suitable over-summering habitat (Hayes et al.
2011b, 2008, Bond 2006, Smith 1990, Moore

1980a). The identification, protection, and where

juvenile

restoration of such habitats is
therefore another critical recovery action.

necessary,

The high priority recovery actions identified in
the Recovery Plan do not diminish the
importance of continuing to undertake actions
that, while not the focus of this recovery
promote  the restoration and
maintenance of essential habitat functions for
individual populations within the SCS Recovery
Planning  Area.
stakeholders should continue to implement
recovery actions that: 1) curb unnatural inputs
of fine sediments to waterways, 2) promote the
establishment and maintenance of streamside
vegetation and flood-plain connectivity and
function, and 3) encourage the formation and
preservation of complex instream habitat. To
further  degradation of habitat
characteristics and condition in watersheds
throughout the entire range of the DPS, local
stakeholders should continue to undertake those
actions that complement the essential recovery
actions in Core 1 watersheds.

strategy,

Resource managers and

reduce

Finally, conservation hatcheries may contribute
to the recovery of the Southern California
Steelhead DPS in a variety of ways, including:
(1) providing a means to preserve local
populations faced with immediate extirpation as
a result of catastrophic events such as wildfires,
toxic spills, dewatering of watercourses, etc.; 2)
the and
phenotypic characteristics that promote life
history variability though captive broodstock,
supplementation, and gene-bank programs to
reduce short-term risk of extinction; and 3)
restored

preserve remaining  genotypic

reintroduction of populations in
watersheds.

Issues that should be considered prior to
implementing a conservation hatchery program
include: 1) conditions under which rescue,
reestablishment or supplementation could be
used effectively in wild steelhead recovery, 2)
methods for rescue, reestablishment or
supplementation, and 3) protocols for
evaluating the effectiveness of such conservation
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hatchery functions over time. (See Chapter 8,
Summary of DPS-Wide Recovery Actions, Sub-
section 8.3 for additional discussion of the role
of conservation hatcheries in steelhead

recovery.)

Conservation hatcheries and species’
establishment program should not serve as
surrogates for establishing and preserving
for endangered

steelhead particularly where anthropogenic

essential habitat functions

activities have created threats that constrain or

eliminate habitat functions and values.

Table 7-2. Critical recovery actions for Core 1 O. mykiss populations within the Southern

California Steelhead DPS.

Implement operating criteria to ensure the pattern and magnitude of groundwater
extractions and water releases from Twitchell Dam provide the essential habitat
functions to support the life history and habitat requirements of adult and juvenile
steelhead. Physically modify? Twitchell Dam to allow steelhead natural rates of
migration to upstream spawning and rearing habitats, and passage of smolts and kelts

Implement operating criteria to ensure the pattern and magnitude of groundwater
extractions and water releases from Bradbury, Gibraltar, and Juncal dams provide the
essential habitat functions to support the life history and habitat requirements of adult
and juvenile steelhead. Physically modify Bradbury, Gibraltar, and Juncal dams to
allow steelhead natural rates of migration to upstream spawning and rearing habitats,

Implement operating criteria to ensure the pattern and magnitude of groundwater
extractions and water releases, including bypass flows around diversions from Casitas,
Matilija, and Robles Diversion dams provide the essential habitat functions to support
the life history and habitat requirements of adult and juvenile steelhead. Physically
modify Casitas, Matilija, and Robles Diversion2 dams to allow steelhead natural rates of
migration to upstream spawning and rearing habitats, and passage of smolts and kelts

Implement operating criteria to ensure the pattern and magnitude of groundwater
extractions and water releases, including bypass flows around diversions, from Vern
Freeman Diversion, Santa Felicia, Pyramid, and Castaic dams provide the essential
habitat functions to support the life history and habitat requirements of adult and
juvenile steelhead. Physically modify Vern Freeman Diversion, lower Santa Paula Creek
flood control channel, Harvey Diversion, Santa Felicia, and Pyramid dams to allow
steelhead natural rates of migration to upstream spawning and rearing habitats, and

Halt the unnatural dry-season reduction in the amount and extent of surface water
flow to restore natural or pre-impact over-summering habitat functions to support the
life history and habitat requirements of adult and juvenile steelhead. Physically modify
road crossings, highways, flood control channels, debris basins, and railway crossings to
allow steelhead natural rates of migration to upstream spawning and rearing habitats,
and passage of smolts and kelts downstream to the estuary and ocean. Develop and
implement a restoration and management plan for the Mission, Carpinteria, and

BPG | POPULATION | CRITICAL RECOVERY ACTION
Santa Maria
River
downstream to the estuary and ocean.
Santa Ynez
River
1%}
g
I and passage of smolts and kelts downstream to the estuary and ocean.
]
T
o
kel
<
Qe
S Ventura River
=
downstream to the estuary and ocean.
Santa Clara
River
passage of smolts and kelts downstream to the estuary and ocean.
@
g »
15) Mission
c Creek,
-%_ Carpinteria
O Creek, and
g Rincon Creek
O
Rincon Creek Estuaries.
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Remove Rindge and Malibu dams, and physically modify road crossings, to allow
Malibu Creek | steelhead natural rates of migration to upstream spawning and rearing habitats, and
passage of smolts and kelts downstream to the estuary and ocean.

Santa Monica
Mountains

Develop and implement plan to replace the U.S. 101 culvert over Topanga Creek with
Topanga a full span bridge to remove fill from the Topanga Creek Estuary, and allow natural

Creek rates of migration to upstream spawning and rearing habitat. Develop and implement
a restoration and management plan for the Topanga Creek Estuary.

Implement operating criteria to ensure the pattern and magnitude of groundwater

E extractions and water releases from Morris, San Gabriel, and Cogswell dams provide
o . the essential habitat functions to support the life history and habitat requirements of
[0) San Gabiriel ) ; h . . )
> ) adult and juvenile steelhead. Physically modify Morris, San Gabriel, Cogswell, and
© River . . .
o) Santa Fe dams, and road, highway, and railway crossings to allow steelhead natural
= rates of migration to upstream spawning and rearing habitats, and passage of smolts
and kelts downstream to the estuary and ocean.
JuanS/jaAr:ro o Physically modify road crossings, highways, and railways to allow steelhead natural
Trabucoy rates of migration to upstream spawning and rearing habitats, and passage of smolts
and kelts downstream to the estuary and ocean.
Creeks
Physically modify or remove the O’Neill Diversion Dam to allow natural rates of
migration of steelhead to upstream spawning and rearing habitats. Review and
modify the Rancho California Water District water release schedule program to
Santa . . . . . ) .
- . provide the essential habitat functions to support the life history and habitat
17] Margarita . ) . o . ) .
© h requirements of adult and juvenile steelhead. Initiate an aquatic exotic species
o] River . . -
O assessment and control program for the Santa Margarita River watershed. Initiate an
=] aquatic exotic species assessment and control program for the Santa Margarita River
O watershed.
©
£
g
8 Develop and implement a groundwater and surface water management program to
< San Mateo provide the essential habitat functions to support the life history and habitat
‘% Creek requirements of adult and juvenile steelhead. Initiate an aquatic exotic species
» assessment and control program for the San Mateo Creek watershed.

Implement operating criteria to ensure the pattern and magnitude of water releases
from Pilgram, Turner, Lower and Upper Stehly, Agua Tibia, Henshaw, Eagles Nest, and
San Luis Rey Escondido diversion dams (including groundwater extractions) provide the essential

River habitat functions to support the life history and habitat requirements of adult and
juvenile steelhead. Physically modify all dams, and road, highway, and railway
crossings to allow natural rates of migration of steelhead to upstream spawning and
rearing habitats, and passage of smolts and kelts to the estuary and ocean.

1“pattern and magnitude” refers to timing, duration, frequency, magnitude, and rate-of-change.

2 Physically modifying a dam may incidentally restore the natural or pre-dam pattern and magnitude of streamflow.

3 Although Robles Diversion Dam currently possesses an existing fish-passage facility, the necessary studies to determine
the degree to which steelhead may be delayed in detecting and subsequently migrating through the facility have not
been completed. The findings may indicate that further modifications of the facility are necessary to ensure natural
rates of migrations for steelhead.
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7.4 RESTORING STEELHEAD ACCESS
TO HISTORICAL HABITATS THAT ARE
CURRENTLY INACCESSIBLE AND
UNOCCUPIED BY THE SPECIES

Steelhead are a highly migratory species,
allowing them to move between marine and
freshwater habitats to gain access to spawning
and rearing habitats, and productive marine
foraging areas (Quinn 2005). Much of this
movement within freshwater habitats has been
restricted by a variety of barriers to migration
(California Department of Fish and Game 2011b;
see Figures 7-1 and 7-2). Restoring steelhead
access to historical spawning and rearing
habitats (i.e., areas upstream of introduced
barriers that are currently unoccupied by
anadromous O. mykiss) is an essential action for
recovering endangered steelhead.

The following discussion summarizes the
ecological rationale for this specific recovery
action. Central to the rationale is the historical
steelhead population structure and distribution,
and the necessity of historical habitats for
reducing extinction risk and
population growth rate (i.e., the productivity of

a population).

increasing

Unoccupied areas are essential for conserving
endangered steelhead (Boughton et al. 2007b,
2006). The characteristics and condition of
historical habitats must remain functional to
support their intended conservation role for the
species. Implementing these essential recovery
actions will require removing or physically
modifying anthropogenic barriers, which NMFS
expects will generate questions regarding the
feasibility of undertaking such activities. In
response to such questions, we summarize
information here that indicates barrier removal
and physical modification would be feasible and
(ie., increase population
growth rates).

successful would

Native steelhead historically existed in areas
that are currently inaccessible.

Knowing where the species existed prior to the
construction of migration barriers is essential for
identifying the watersheds where restoring
access to historical spawning and rearing
habitats would be appropriate.

A review of the scientific and historical
literature on the distribution of steelhead within
the SCS Recovery Planning Area indicates that
the species was widespread up until the mid-
20th century. See for example, Alagona et al.
(2011), Becker et al. (2008), Boughton et al.
(2007c), McEachron (2007), Boughton et al.
(2005), Boughton and Fish (2003), California
Department of Fish and Game (2000), Hovey
(2000), Entrix, Inc. (2004b, 1995), Swift et al.
(1993), Nehlsen, et al. (1991), Woelfel (1991),
United States Fish and Wildlife Service (1998a),
Bell (1978), Wells et al. (1975), Capelli (1974),
Ventura County Fish and Game Commission
(1974), Boydstun (1973), Fry (1973), Shapovalov
et al. (1981), Combs (1972), Fry (1938, 1973),
Kreider (1948), Hubbs (1946), Shapovalov (1945,
1944), Culver and Hubbs (1917), Jordan and
Gilbert (1881), Jordan and Evermann (1896,
1923).

Investigation of the genetic structure of juvenile
O. mykiss collected from freshwater habitats,
including instream areas upstream of migration
barriers within Core 1 populations, confirm that
the present-day populations are dominated by
ancestry of indigenous southern coastal
steelhead (Clemento et al. 2009, Pearse and
Garza 2008, Girman and Garza 2006, Greenwald
et. al. 2005, Nielsen et al. 2005, 2003, 1997).
Populations of O. mykiss that exist upstream of
introduced barriers are largely or entirely
descended from relic O. mykiss populations
ascending the watersheds historically. These
findings as well as the intrinsic potential of
certain watershed-specific ~populations
recovering this species support the high priority
of restoring steelhead access to upstream
spawning and rearing areas, especially within

for
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Core 1 populations (Boughton et al. 2007b, 2006,
Boughton and Goslin 2006).

Restoring species access to historical
habitats will reduce extinction risk and
increase population growth rate.

Artificial migration barriers are a major cause of
habitat loss and fragmentation within the SCS
Recovery Area, and have resulted in a high risk
of species” extinction (Hunt & Associates 2008a,
Boughton et al. 2005). Restoring steelhead access
to historical habitats is necessary to reduce
extinction risk to a level that is considered
negligible over a 100-year period. See Figures 7-
2 and 7-3.

Population extinction risk is related to the
numerical abundance of the population, which
itself is related to the extent that the species is
distributed over space (i.e., population spatial
structure) and the degree to which diversity of
life history traits is not restricted. Small
populations with limited spatial structure are
particularly susceptible to extinction, owing to
their increased susceptibility to demographic
and environmental fluctuations, and loss of
genetic variability. Steelhead exhibit a suite of
traits, such as anadromy, timing of spawning,
emigration, and immigration, fecundity, age-at-
maturity, and other behavioral, physiological
and genetic characteristics. The variable of these
characteristics reflect their adaptation to their
variable freshwater and marine environments.
The more diverse these traits (or the more these
traits are not restricted), the more likely the
species is to survive a spatially and temporally
fluctuating environment (Boughton et al. 2006,
McElhany et al. 2009, 2000). Overall, the greater
a species' geographic distribution and the less
constrained the diversity of life history traits, the
more likely the species’ ability to withstand
stochastic environmental variation and achieve
and maintain a rate of population growth that is
viable (i.e., reduces the extinction risk to a
negligible level).

Throughout the SCS Recovery Planning Area,
anthropogenic activities have severely truncated

population spatial structure through the
construction of structures that have inhibited or
blocked completely fish migration, and as a
result eliminated certain life history traits,
particularly the anadromous life history form
which has been classified as endangered in the
SCS Recovery Planning Area. See for example,
California Department of Fish and Game
(2011b), Francis (2011, 2010a, 2010b), Kajtaniak
(2010, 2009), Llanos et al. (2009), Michael Love &
Associates (2009), Stoecker (2009), Bunderson et
al. (2008), CDM, Inc. (2007), Michael Love &
Associates and Stoecker Ecological (2007), Tetra
Tech, Inc. (2007), California Trout, Inc. 2006,
Boughton et al. (2005), Cachuma Resource
Conservation District and Carpinteria Creek
Watershed Coalition (2005), Stoecker and Kelley
(2005), Stoecker (2004), Stoecker and Stoecker
(2003), Stoecker and Conception Coast Project
(2002), Kuyper (1998).

While the species was historically widespread,
artificial migration barriers have resulted in
populations that are sparsely distributed over
space and significantly reduced in both the size
and number of populations. These barriers
prevent steelhead from migrating within rivers
and to and from the ocean, a critical part of the
species’ life cycle. Barriers preclude steelhead
from accessing upstream spawning habitats and
interacting with the freshwater form of O.
mykiss, which can contribute to the diversity of
the O. mykiss complex, and better withstand
stochastic environmental fluctuations.

Because the limited and degraded habitat
conditions within the DPS has reduced the
abundance, diversity, spatial structure, and
growth rate of the affected steelhead
populations, the areas currently occupied by the
species are inadequate for recovery of the
species (Boughton et al. 2007b, 2005, Gustafson et
al. 2007, Boughton et al. 2005, Good et al. 2005).

An effective recovery strategy for increasing
population growth rate and reducing extinction
risk to a level that is considered negligible over a

100-year period is to re-establish access to
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habitats historically use by steelhead and
restoring ecological traits that are necessary for
the species to express its variable and complex
life cycle.

Habitats within inaccessible areas are
capable of supporting essential life history
functions.

The available information describing the current
abundance and distribution of O. mykiss
indicates that habitats historically accessible to
steelhead possess the capacity to support
production  of  steelhead.  Investigators
commonly use information on the abundance or
distribution of stream fish as a means to infer
the existence of suitable habitat for a species
(Boughton and Goslin 2006, Stoecker and Kelley
2005, Stoecker 2004, Stoecker and Stoecker,
Stoecker 2003, Stoecker and Conception Coast
2002). Fishery investigations performed in
selected coastal watersheds by state and federal
resources agencies, as well a variety of academic
and private investigators, report the
distribution of O. mykiss habitat, including in
areas upstream of artificial barriers within Core

on

1 populations. These investigations indicate that
the existing habitats are suitable for spawning
and rearing of O. mykiss, as evident by the
finding of young-of-the-year and older juvenile
trout. Inferring the existence of suitable habitat
for the anadromous form of O. mykiss based on
the presence of the resident form is reasonable
and ecologically appropriate given that the
resident and anadromous forms represent
different life history strategies of the same
species. See for example, Normandeau (2011),
Thomas R. Payne and Associates (2010, 2009,
2008, 2007), Titus et al. (2010), Boughton and
Goslin (2006), California Department of Fish and
Game (2006), Padres Associates (2005), Stoecker
and Kelley (2005), Stoecker (2004), Dvorksy
(2001), Los Padres National Forest (2000),
Carpanzano (1996), Douglas (1995), Swift et al.
(1993), Deinstadt et al. (1990), Keegan (1990a,
1990b), Moore (1980c), Bottroff and Deinstadt
(1978).

With regard to the amount of suitable steelhead
habitat, the findings of fishery investigations
and habitat evaluations indicate the existence of
hundreds of miles of stream network across the
Core 1 populations. Numerous streams within
Core 1 watersheds provide an extensive habitat
that is capable of supporting spawning and
rearing large numbers of steelhead when water
and other environmental conditions are suitable.
See for example, Francis (2011, 2010a, 2010b),
Kajtaniak (2010, 2008), Stoecker and Kelley
(2005), Stoecker (2004), Stoecker and Stoecker
2003, Thomas R. Payne and Associates (2004,
2003), Stoecker and Conception Coast (2002),
Capelli (1997), Chubb (1997), Cardenas (1996),
Carpanzano (1996), Douglas (1995), Deinstadt et
al. (1990), Keegan (1990a, 1990b), Moore (1980a,
1980c¢), Franklin and Dobush (1978).

Restoring steelhead migration to historical
habitats upstream of anthropogenic batrriers
is expected to be feasible and successful.

While implementing the barrier recovery actions
will not be without logistical and technical
challenges, NMFS’ experience as well as the
available information regarding fish passage at
man-made structures indicate implementation is
feasible with
adequately designed and operated facilities or
programs.

and would be successful

Regarding the technical feasibility, physically
modifying or partially or completely removing
dams, diversions, grade-control structures, and
highway crossings for the purpose of restoring
upstream migration of steelhead, situations vary
significantly and projects must be evaluated on
a case-by-case basis, usually with extensive site-
specific investigations. However, over the last
decade, the removal and modification of dams
and other instream structures has accelerated,
and the experienced gained in this effort has led
to a growing understanding of the technical,
logistical and regulatory issues of these types of
projects to restore habitat characteristics and
conditions for populations of stream fish. See for
example, Service (2011), Downs et al. (2009),
Bunderson et al. (2008), Johnson et al. (2008),
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Keefer et al. (2008), Grant (2005), Love and
Llanos (2005), Doyle et al. (2003), Graf (2003,
2002, 1999), Kondolf et al. (2003, 1997), Williams
and Bisson (2003), American Rivers (2002),
Aspen Institute (2002), Hart et al. (2002), Pizzuto
(2002), Bednarek (2001), Dambacher et al. (2001),
Pejchar and Warner (2001), Stanley and Doyle
(2003), Smith et al. (2000).

Regionally, NMFS has collaborated with project
proponents on a variety of fish-passage projects
that have involved removal or modification of a
highway structure, diversion, or dam for the
purpose of either
migration of steelhead to historical spawning
rearing habitats. NMFS is currently
collaborating with stakeholders on the
restoration of river ecosystems including the
removal of dams on the Ventura River, Malibu
Creek, and Carmel River in California, and on
the Elwha River in Washington, which require
the removal of these dams to allow anadromous
salmonids natural access to historical habitats
(Capelli 2007a, 2004, 1999, Wunderlich et al.
1994).

improving or restoring

and

With regard to the expected success from
restoring steelhead migration to historical
habitats, the available information indicates that
restoring steelhead access to historical spawning
and rearing habitats would increase population
growth rate and abundance. Making barriers
passable for species effectively
increases breeding and living space for the
species. Given the extensive amount spawning
and rearing habitat upstream of the barriers
within Core 1 populations it can be anticipated
that steelhead productivity will
substantially when access to this habitat is

migratory

increase

restored.

Significantly, historical habitats currently serves
as a refuge freshwater habitat that likely
contributes to the conservation of the
anadromous form of the species., 2002, O.
mykiss found above artificial barriers exhibit
ancestral native steelhead genetics (Clemento et
al. 2008, Nielsen et al. 2005, 2003, 1997). These

fish possess the ability to transform into smolts
and migrate to the ocean (Thrower et al. 2004a,
2004b, 2004c). Even today, large adult O. mykiss
leave the freshwater lakes that have formed
behind dams steelhead-like
migrations during the wet season and spawn in
upstream tributaries (Bloom 2005, M. Capelli,
personal communication).

and undertake

Besides increasing population growth rate,
restoring steelhead access to historical spawning
and rearing habitats within Core 1 populations
is expected to produce four additional benefits
for buffering the species against extirpation
(these benefits further underscore the necessity
and value of unoccupied areas for conserving
endangered steelhead).

First, there would be an increase in population
spatial structure. The spatial structure of a
population is important because it can affect
evolutionary processes and therefore alter the
ability of a population to adapt to spatial or
temporal changes in the species’ environment.
Populations that are thinly distributed over
space are susceptible to experiencing poor
population growth rate and loss of genetic
diversity, and are more likely to be adversely
effected by widely fluctuating environmental
conditions.

Second, ecological interactions between the
resident and anadromous form of O. mykiss
would be restored, thereby contributing to the
viability of the anadromous form. The two life
history forms can be sympatric and genetically
similar (McPhee et al. 2007, Narum et al. 2004,
Docker and Heath 2003) and the resident form
can produce anadromous progeny and vice
versa (McPhee ef al. 2007, Zimmerman and
Reeves 2000). These findings underscore the
survival advantage of the resident form to the
anadromous form of O. mykiss, particularly
under certain environmental conditions. For
example, extended periods of no or low rainfall
can limit migratory conditions and preclude
steelhead from reaching freshwater spawning
areas. Linked poor ocean conditions can inhibit

Southern California Steelhead Recovery Plan

7-14

January 2012



Steelhead Recovery Strategy

the growth and maturation of the anadromous
form while not adversely affecting the
freshwater form of O. mykiss (Mantua 2010,
2002, 1997). During such periods, resident O.
mykiss may be the only life history form of O.
mykiss spawning and producing progeny - with
the innate ability to resume anadromy - that
favors future persistence of the anadromous
form. Conversely, the anadromous form can re-
watersheds following periods of
extended drought and temporary extirpation of
the resident form of O. mykiss.

colonize

Third, restoring steelhead access to historical
spawning and rearing habitats upstream of
artificial migration barriers would promote
ecological traits (phenotypic and genotypic) that
must be represented and maintained to promote
long-term viability of the species (Boughton et al.
2007b).
capability to migrate long distances and tolerate
elevated water temperatures. Many coastal
watersheds supporting Core 1 populations
extend considerably inland, which requires that
steelhead have the physical ability to migrate
long distances to access spawning areas in
upper reaches of these watersheds. The ability to

Some of these traits involve the

migrate long distance promotes population
diversity. Because these
extend into areas that are dry and warm,
populations are exposed to environmental
conditions that promote formation of specific
adaptations such as the ability to tolerate hot
and dry climates. The ability to migrate long
distances and occupy and use diverse habitats
promotes genetic and ecological diversity by
subjecting the species to a wide variety of
selective pressures.

same populations

Fourth, the expected increase in population
growth rate has the potential to increase
abundance in neighboring Core 2 and Core 3
populations. When restored to an “unimpaired”
condition, Core 1 populations are expected
contribute steelhead to adjacent watersheds
through natural dispersal. Contributing to the
maintenance  of adjacent
effectively the total
numbers of individuals in the DPS. Given the
risk of extinction that small populations face
(Pimm et al. 1988, Primack 2004, Wilson 1971), a
larger number of individuals decrease the risk of

populations  in

watersheds increases

extinction.
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Southern California |
Steelhead DPS

SANTA BARBARA COASTAL

SOUTHERN CALIFORNIA STEELHEAD DPS

Dam (501) Other Barrier (1,356)
B Total Barrier (Upstream Passage) (198) @ Total Bamier (Upstream Passage) (160}
B Parual Barrier (50) @ FPartial Barrier (426}
B Nota Barrier (34) @ Not a Barrier (181)
. Unknown Passage Status (221) Unimown Passage Status (586)
] Hu watershea A Natural Lemet to Anadromy (392)
Hydrography (S00K) Cther Barriers mclude: road stream <rossings,
Highway grace controls, concrete channels, dversions, elc

Data Source: Passage Assessment Database (PAD), April 2011
Contact: Martina Koller, 916-327-3937, mkoller@dfg ca.gov

Figure 7-1. Southern California Steelhead DPS Known and Potential Fish Passage Barriers (Northern Region).
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SOUTHERN CALIFORNIA STEELHEAD DPS

Dam (501)
B Total Barrier (Upstream Passage) (196)
E Partial Barrier (50)
E  Not a Barrier (34)
1 Unknown Passage Status (221)
Other Barrier (1,356)

® Total Barrier (Upstream Passage) (160)
@ Partial Barrier (426)

@ Nota Barrier (181)

2 Unknown Passage Status (589)

\I Southern California
Ta. Steelhead DPS

SAN LUIS REYY
ESCONDIDO

A Natural Limit to Anadromy (392)
D HU Watershed Other Barriers include:
—— Hydrography (500K) Grade controls. concrete
State Highway channels, diversions, etc.
Data Source: Passage Assessment Database (PAD), April 2011 cﬁf’
Contact: Martina Koller, 916-327-3937, mkoller@dfg.ca.gov Miles
Figure 7-2. Southern California Steelhead DPS Known and Potential Fish Passage Barriers (Southern Region).
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7.5 RECOVERY STRATEGIES TO
ADDRESS CLIMATE CHANGE AND
MARINE ENVIRONMENT
VARIABILITY

Climate change and the conditions in the marine
environment are driven by processes on a global
scale and are generally not amenable to direct
management on a regional scale such as the SCS
Recovery Planning Area (Riggs, 2004, 2002).
However, recognizing the potential challenges
posed by climate change and related conditions
within the marine environment is useful in
designing a recovery strategy which has the
greatest likelihood of achieving recovery of the
species. Species can respond to climate change
in three basic ways: 1) evolve or rely on existing
adaptations; 2) colonize new locations with
suitable habitat; and 3) go extinct. Given the
uncertainties regarding climate change scenarios
and localized responses, the most precautionary
recovery strategy is to maximize the pathways
for adapting and/or colonizing habitats. The two
essential components that address the potential
adverse effects of climate change on the species
freshwater and marine environment are:

1. Protect habitat by ameliorating existing
and future anthropogenic threats and
improve current habitat conditions.

This component encompasses such restoration
activities as removing passage barriers to prime
upstream spawning and rearing habitats;
restoring flow regimes that are essential for both
adult juvenile instream migration;
regulating flood control and other instream

activities that disrupt river and riparian habitats;

and

and restoring and managing estuarine habitats
to ensure that they provide acclimation and
rearing opportunities.

2. Establish broadly distributed viable
populations within each Biogeographic
Population Group by protecting and
restoring functional habitat conditions, and
controlling and abating existing and future
threats.

The over-arching recovery strategy of protecting
and restoring multiple populations across the
diverse landscape characteristic of the SCS
Recovery Planning Area is intended to allow the
species to continue to evolve adaptations to cope
with a dynamic and challenging environment.

Within this basic framework, the Recovery Plan
identified specific recovery actions
watersheds of each of the five Biogeographic
Population Groups which are intended to
address and ameliorate specific adverse effects
from projected climate change and related
oceanic conditions; most significantly, these
include impacts on stream flows, wildfires,
riparian habitats, and estuaries. The population
and DPS-level biological recovery criteria are
intended to establish a threshold for recovery
that will ensure the species will persist over an
extended period of time, and through long-term
(decadal) marine cycles. Southern California
steelhead have evolved a wide variety of life
history patterns to exploit the diversity and
range of habitat and habitat conditions
characteristics of the vegetation, geology,
hydrology, and climate characteristics across the
SCS Recovery Planning Area. The preservation
of such life history patterns is essential to the
recovery and long-term conservation of the
species.

within

7.6 CRITICAL RESEARCH NEEDS
FOR RECOVERY

Successful implementation of the recovery plan
and measurement of the species’ progress
towards recovery requires two critical elements
of scientific
population abundance monitoring (including
rearing juveniles, smolts, and returning adults)
within core watersheds and 2) other research
efforts in core watersheds to develop more
refined biological recovery criteria. As discussed

research and monitoring: 1)

in Chapter 6, Steelhead Recovery Goals,
Objectives & Criteria, and Chapter 14, Southern
California Steelhead Research, Monitoring and
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Adaptive = Management, long-term  and
consistent population abundance monitoring is
necessary to further refine biological recovery
criteria such as the mean annual run size. This
monitoring can also measure the effectiveness of
restoration and recovery efforts within
particular watersheds and shed light on the
influence  of
environmental factors on the long term survival

and recovery of steelhead in southern California.

freshwater and marine

Research efforts should be focused
developing a better understanding of the
following topics: 1) reliability of migration
corridors; 2) productivity of freshwater tributary
nursery areas; 3) evaluation of role of seasonal

on

lagoons, particularly for juvenile rearing; 4)
productivity of freshwater mainstem habitats; 5)
roles of intermittent freshwater habitats for both
spawning and rearing; 6) spawner density as an
indicator of individual population viability; 7)
relationship between anadromous (steelhead)
(resident)
population structure and viability; and, 8) rates

and non-anadromous forms and

of dispersal between individual populations.
With respect to topics 2 through 4, the aim is to
identify, protect, and, where necessary, restore
those habitats which specifically facilitate the
anadromous life history form by, among other
things, producing a high number of fast-
and large smolts,
inadvertently promoting only the freshwater life
history form of O. mykiss. In addition to these
biological research topics, research into basic
habitat dynamics should be conducted to
additional habitat

and research

growing and avoid

direction in
protection Such
includes the effects of the wildland fire regime
and climate change effects on freshwater habitat;
environmental factors that affect freshwater
temperatures; and factors producing freshwater
refugia that sustain O. mykiss during seasonal or
prolonged droughts. See Chapter 14, Southern
California Steelhead Research and Monitoring
and Adaptive Management, for a further
discussion.

provide
restoration.
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8. Summary of DPS-Wide
Recovery Actions

“The basic recovery strategy . . .

mimics the strategy that the species exhibits in its natural

distribution among the various watersheds in their unaltered state, and provides the most
effective strategy . . . to ensure the long-term viability of individual populations, and the listed

species as a whole.”

Southern California Coast Steelhead Recovery Planning Area: Recovery Actions

Hunt & Associates 2008

8.0 INTRODUCTION

The SCS Recovery Planning Area is
characterized by severe to very severe
degradation of habitat conditions along the
lower
development is concentrated, while the upper
mainstem and tributaries, often situated within
the four southern California U.S. National
Forests, retain relatively high habitat values for

mainstem  river channels where

anadromous O. mykiss. Dams, surface water
diversions, and groundwater extractions have
frequently disconnected the upper and lower
portions of watersheds, as well as degraded
instream and riparian habitats in both areas.
Because the mainstem river channels are the
conduits that connect upstream spawning and
rearing habitats with the ocean, recovery actions
in watersheds impaired in this manner focus on
reducing the severity of anthropogenic impacts
along the
riparian areas and flood control activities that
degrade instream habitat or restrict fish passage
should be avoided or minimized in order to

mainstems. Encroachment into

promote connectivity between the ocean and
upstream spawning and rearing habitats.
Additionally, degraded estuarine conditions
from filling,
manipulation, and both point and non-point
waste discharges are addressed by specific

stemming artificial sandbar

recovery actions for the SCS Recovery Planning
Area.

This chapter describes DPS-wide recovery
actions. DPS-wide recovery actions are
recommendations that are designed to address
widespread and often multiple threat sources
across the SCS Recovery Planning Area such as
the inadequate implementation and enforcement
of local, state, federal regulations.
Subsequent chapters describe BPG-specific
conditions, the results of threats assessments for
component watersheds, and the recommended
recovery actions for each component watershed.

and

An array of natural and anthropogenic
conditions has reduced the population size and
historical distribution of southern California
steelhead. Many of these causes of decline are
systemic and persistent, crossing numerous
environmental and political boundaries. The
sources and reasons for decline are identified in
Federal Register Notices and this Recovery Plan.
Effectively addressing these causes of decline
involves multiple challenges and opportunities
that include: 1) development of new and
effective
policies, and regulations at the local, state, and
federal levels; 2) securing adequate funding for
implementation of recovery actions; 3)
developing strategic partnerships at the local,

implementation of current laws,
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state, and federal levels; (4) assuring effective
prioritization of restoration, threats abatement,
and monitoring actions; and (5) conducting
(See Appendix E,
Habitat Restoration References for Steelhead
Recovery Planning, for a list of federal, state,
and local funding sources available to support

education and outreach.

the implementation of recovery actions.)

8.1 DPS-WIDE RECOVERY ACTIONS

DPS-wide  recovery  actions  addressing
widespread threat sources include the
following:

O Collaboration between water facility owners
and operators, and local, state and federal
agencies to ensure releases from water
storage and diversion facilities (see Table 8-2
and the BPG recovery action tables) will
maintain surface flows necessary to support
all O. mykiss life history stages, including
adult and juvenile O. mykiss migration,
spawning, incubation, and rearing habitat.

Q Physically modify  passage  barriers
(including the dams and diversion facilities
listed in Table 8-2 and the BPG recovery
action tables) to allow natural rates of
migration to upstream spawning and
rearing habitats.

O Finalize and implement the California
Coastal Salmonid Population Monitoring
Plan. Implementation of the California
Coastal Monitoring Plan is essential for
evaluating the long-term viability of
southern California steelhead as well as

species of listed

California.

other salmonids in

O Prioritize restoration funds, notably the
Pacific Coast Salmon Restoration Fund and

California’s Fisheries Restoration Grant
Program (FRGP), in Core 1 and 2
watersheds.

O Implement restoration projects to provide
access to historic steelhead spawning and
rearing habitats and increase egg-to-smolt
life stage survival.

Support agency actions to secure funding
for, and engage in, full enforcement of
codes,
ordinances protective of steelhead and their
habitats.

relevant laws, regulations and

Collaboration between CalTrans, counties,
and others with oversight on road practices
to reduce or remove transportation related
barriers to upstream and downstream
passage  (including railroad  bridges,
abutments, and similar structures identified
in BPG recovery action tables).

Collaboration between U.S. Forest Service
and the California Department of Forestry to
ensure that fire-suppression and post-fire
suppression activities are conducted in a
manner which is protective of steelhead and
steelhead habitats.

Inventory and assess impediments to fish
passage and identify and provide
appropriate fish passage opportunities in
the watersheds historically supporting
anadromous runs within the southern range
extension (Mojave Rim and Santa Catalina
Gulf Coast BPGs).

Enhance protection of natural in-channel
and riparian habitats, including appropriate
management of flood-control activities (both
routine maintenance and
measures), off-road vehicle use, and in-river
gravel practices
commensurate with habitat and life history
requirements of steelhead.

emergency

sand and mining

Reduce water pollutants such as fine
sediments, pesticides, herbicides, and other
non-point
discharges (Total Maximum Daily Load)
commensurate with habitat and life history
requirements of steelhead. This should be
accomplished through public education,
watershed-management and management of
public and private facilities releasing waste
discharges.

and point source waste

Close remaining areas currently open to
angling below impassible barriers in all
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anadromous waters; in non-anadromous
waters (i.e,, those currently inaccessible to
upstream-migrating steelhead because of
anthropologic barriers) assess impacts of
angling on native O. mykiss above barriers.

Eliminate the stocking of hatchery-reared
fish in anadromous waters; in waters where
stocked fish may reach anadromous waters
such fish are adequately
controlled to prevent the introduction of
hatchery-reared fish into
waters.

ensure that

anadromous

Convene a committee of agency personnel
and scientists (e.g., the DFG, NMEFS
Fisheries Science Centers, U.S. Fish and
Wildlife Service) for the purpose of
establishing a pilot conservation hatchery
program  for endangered  steelhead
consistent with the principles and purposes
outlined in section 8.3 below.

Assess the condition of and restore estuarine
habitats through the control of fill, waste
discharges, and establishment of buffers
commensurate with the habitat and life
history requirements of steelhead.

Manage the artificial breaching and/or
draining of coastal estuaries consistent with
habitat and life history requirements of
steelhead (including rearing juveniles and
migrating adults).

Evaluate and mitigate the effects of
transportation corridors and facilities on
estuarine fluvial processes. When vehicular,
railroad, or utility crossings over estuaries
are replaced, upgraded, retrofitted, or
enlarged, reduce or eliminate existing
approach-fill
spanning of upstream active channel(s),
floodways, and floodplains to accommodate

natural river and estuarine fluvial processes.

and maximize the clear

Conduct research on the
between resident and anadromous forms of
O. mykiss, and related population dynamics
(e.g. distribution,

residualization,

relationship

abundance,
dispersal, and

recolonization rates); extend

research and analysis to

genetic
include the
southern range extension (Mojave Rim and
Santa Catalina Gulf Coast BPGs).

Provide for the permanent curation of
deceased O. mykiss specimens for the
purpose of making available specimens for
examination and study by present and
future scientific researchers.

Survey and monitor the distribution and
abundance of non-native species and plants
and animals that degrade natural habitats or
compete  with species
watersheds identified as core populations.
Initiate efforts to eliminate, reduce, or
control non-native and/or invasive species.

native within

Amend Army Corps Section 404 Clean
Water Act (CWA) exemptions for farming,
logging, and ranching activities; terminate
Section 404(f) exemptions for discharges of
dredged or fill material into U.S. waters
(channelization) associated with agriculture,
logging, ranching and farming; incorporate
explicit steelhead habitat requirements into
CWA Section 401 water certification permits
and 303(d) listings to protect all life-history
stages, adult and
steelhead migration, spawning, incubation
and rearing.

including juvenile

Incorporate appropriate elements of the SCS
Recovery Plan into the state-sponsored and
funded Integrated Regional Watershed
Management (IRWMP)  being
developed for major watersheds of southern
California under the Integrated Regional
Watershed Management Planning Act of
2002.

Plans

Coordinate with the California Department
of Fish and Game and the State Water
Resources Control Board to ensure the
effective implementation of California Fish
and Game Code 5935-5937
regarding the provision of fishways and fish
flows associated with dams and diversions.

Sections
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U Extend the California Water Code Section
12944 dealing with instream flows to
protect instream beneficial uses, including

fishes, to

watersheds.

native southern California

8.2 RECOVERY ACTION
NARRATIVES

Table 8-1 contains a narrative description of the
types of recovery actions which are intended to
address systemic threats identified throughout
the watersheds within the SCS Recovery
Planning Area, based upon the DPS threats
assessments conducted by NMES technical
consultants, and the intrinsic potential analysis
conducted by NMFS TRT. These narratives
describe the general nature and biological
objectives of the recovery actions which must be
implemented in order to achieve the goals,
objectives, and meet the viability criteria, that
are identified in Chapter 6, Steelhead Goals,
Objectives and Criteria, and implement the
recovery strategy in outlined in Chapter 7,
Steelhead Recovery Strategy.

The Recovery Plan applies these recovery
actions to individual watersheds (and in some
facilities) to the
information is available, in the recovery action
tables for each watershed within the BPG
Chapters 9 through 13. However, the general
language of recovery actions does not dictate a
specific means of achieving the biological

cases individual extent

objectives of the recovery actions (e.g., assure
fish passage, provide ecological
effective flow regime, control nonpoint sources
of pollution or non-native species, or restore
estuarine functions).

effective

While DPS threats assessments were identified
at a watershed scale, and do not necessarily
identify all specific threat sources in individual

watersheds, particular recovery actions call for
more detailed threats assessment and analysis
(e.g.,
assessments in watersheds where complete
systematic barrier inventories are not available).
Some recovery actions may involve the review
and modification of local general plans and local
coastal plans (along with other regional plans) to
address activities regulated under the plans and
programs to restore and protect steelhead
habitats, and a means of implementing recovery
actions at the local and regional level.

fish passage barrier inventories and

Implementation of the recovery actions will
require site-specific investigations to determine
on a case-by-case basis the appropriate design
details, and where appropriate, operational
criteria for individual facilities. For example, the
specific means of providing fish passage at a
particular site or facility (e.g., culvert, diversion,
or dam), or the flow regime necessary to provide
passage or sustain ecological effective rearing
habitats, must be based on site-specific technical
investigations such as those undertaken for
recovery actions that have already been or are in
the process of being implemented. Similarly,
the recovery actions dealing with the control or
elimination of non-native invasive species will
require a watershed-wide, and in some cases, a
reach-specific inventory and assessment of the
species before the appropriate control measures
can be identified and implemented.

Finally, recovery actions that involve
development as defined by either the National
Environmental Policy Act (NEPA) or the
California Environmental Quality (CEQA) will
require environmental review that could further
refine individual recovery projects alternatives,
identify mitigation measures, and/ or require
project monitoring, as part of the project
permitting process.
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Table 8-1. Recovery Actions Glossary.

Threat Source

Recovery Action

Detailed Description

Agricultural
Development

Develop, adopt, and
implement agricultural
land-use planning policies
and standards

Develop, adopt, and implement land-use planning policies and
development standards that restrict further agricultural
encroachment within the active floodplain/riparian corridor to
protect all O. mykiss life history stages, including adult and juvenile
migration, spawning, incubation, and rearing, and their associated
habitats.

Manage livestock grazing
to maintain or restore
aquatic habitat functions

Develop and implement plan to manage livestock grazing to
restore and/or protect riparian functions (e.g., control stream bank
and floodplain erosion, dissipate stream energy, capture sediment
during high flows, etc.) to sustain aquatic habitat features (e.g.,
physical diversity, cover, and water quality) essential for all O.
mykiss life history stages, including adult and juvenile migration,
spawning, incubation and rearing.

Manage agricultural
development and restore
riparian zones

Develop and implement plan to manage agricultural
development outside of the active floodplain (defined by 2-5 year
frequency flood event) to create an effective riparian buffer;
restore and re-vegetate a minimum riparian buffer to allow the
channel to maintain natural structural diversity to protect all O.
mykiss life history stages, including adult and juvenile migration,
spawning, incubation and rearing habitats. The extent of the
floodplain and riparian buffer shall be determined on a case-by-
case basis taking into account site specific conditions.

Agricultural Effluents

Develop and implement
plan to minimize runoff from
agricultural activities

Develop and implement plan to reduce or eliminate nutrient and
pesticide/herbicide runoff and sediment inputs into natural
watercourses from agricultural activities to provide water quality
suitable for all O. mykiss life history stages, including adult and
juvenile migration, spawning, incubation and rearing habitat.

Culverts and Road
Crossings
(Passage Barriers)

Develop and implement
plan to remove or modify
fish passage barriers within
the watershed

Develop and implement plan to prioritize, remove and/or modify
anthropogenic fish passage barriers within the watershed to allow
natural rates of adult and juvenile O. mykiss migration between
the estuary and upstream spawning and rearing habitats, passage
of smolts and kelts downstream to the estuary and the ocean, and
to reduce intrusion into the riparian corridor and restore sediment
transport.

Conduct watershed-wide
fish passage barrier
assessment

Conduct watershed-wide fish passage barrier assessment
between the ocean and all upstream spawning and rearing areas
(including above existing barriers). This passage barrier assessment
should utilize the protocols identified in the California Department
of Fish and Game's California Salmonid Stream Habitat Restoration
Manual (Flosi et al. 2010, or the most current version).

Dams and Surface
Water Diversions

Develop and implement
water management plan
for diversion operations

Develop and implement a water management plan to identify the
appropriate diversion rates for all surface water diversions that wiill
maintain surface flows necessary to support all O. mykiss life history
stages, including adult and juvenile O. mykiss migration, and
suitable spawning, incubation, and rearing habitat.
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Threat Source

Recovery Action

Detailed Description

Develop and implement
water management plan
for dam operations

Develop and implement operational plan to provide seasonal
releases from dams to provide surface flows necessary to support
all O. mykiss life history stages, including adult and juvenile O.
mykiss migration, spawning, incubation, and rearing habitats.

Provide fish passage
around dams and
diversions

Develop and implement plan to physically modify or remove fish
passage barriers at dams, debris basins or diversions to allow
natural rates of adult and juvenile O. mykiss migration between the
estuary and upstream spawning and rearing habitats, and
passage of smolts and kelts downstream to the estuary and
ocean.

Flood Control
Maintenance

Develop and implement
flood control maintenance
program

Develop and implement flood control maintenance plan to
minimize the frequency and intensity of disturbance of instream
habitats and riparian vegetation (e.g., modification of natural
channel morphology and removal of native vegetation) of the
mainstem and tributaries to protect all O. mykiss life history stages,
including adult and juvenile migration, spawning, incubation and
rearing, and their associated habitats.

Conduct groundwater
extraction analysis and
assessment

Conduct hydrological analysis to identify groundwater extraction
rates, effects on the natural pattern (timing, duration and
magnitude) of surface flows in the mainstem, tributaries, and the
estuary, and effects on all O. mykiss life history stages, including
adult and juvenile O. mykiss migration, spawning, incubation and

Groundwater . .
Extraction rearing habltatsl. .
Develop and implement groundwater monitoring program to
Develop and implement guide management of groundwater extractions to ensure
groundwater monitoring surface flows provide essential support for all O. mykiss life history
and management program | stages, including adult and juvenile O. mykiss migration, spawning,
incubation and rearing habitats.
Develop and implement plan to modify channelized or artificially
stabilized portions of the mainstem and tributaries, wherever
Develop and implement feasible, to restore natural channel features and habitat functions,
plan to restore natural including natural channel bottom morphology and riparian
channel features vegetation, to protect all O. mykiss life history stages, including
adult and juvenile migration, spawning, incubation and rearing
habitats.
Develop and implement plan to vegetate levees with native,
Develop and implement naturally occurring vegetation, wherever feasible, and eliminate or
plan to vegetate levees minimize the use of herbicides to control native vegetation
Levees and and eliminate or minimize adjacent to existing levees to protect all O. mykiss life history

Channelization

herbicide use near levees

stages, including adult and juvenile migration, spawning,
incubation and rearing habitats.

Develop and implement
stream bank and riparian
corridor restoration plan

Develop and implement stream bank and riparian corridor
restoration plan to reduce channel incision, sedimentation from
bank erosion, and reduce or eliminate the need for artificial bank
stabilization; wherever feasible, remove rip-rap and other artificial
bank stabilization features on mainstem and tributaries and
replace with bio-engineered bank stabilization, or an additional
set-back, to allow the channel to maintain natural structural
diversity to protect all O. mykiss life history stages, including adult
and juvenile migration, spawning, incubation and rearing habitats.
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Threat Source

Recovery Action

Detailed Description

Mining and
Quarrying

Review and modify mining
operations

Review aggregate and hard rock mining operations (past, current
and future) for conformance with the National Marine Fisheries
Services Guidelines for Removal of Sediment from Freshwater
Salmonid Habitat (Cluer 2004). Modify current and future mining
operations, where necessary to comply with the relevant provisions
of the guidelines, and remediate past (including terminated
operations to protect all O. mykiss life history stages, including
adult and juvenile migration, spawning, incubation and rearing
habitats.

Develop and implement
plan to remove quarry and
landslide debris from the
channel

Develop and implement plan to remove quarry and landside
debris from the channel, maintain the channel free from such
debris, and establish a riparian buffer with native, locally occurring
species to protect all O. mykiss life history stages, including adult
and juvenile O. mykiss migration, and spawning and rearing
habitats.

Non-Native Species

Develop and implement
watershed-wide plan to
assess the impacts of non-
native species and develop
control measures

Develop and implement watershed-wide plan to identify and
determine the type, distribution and density of non-native species;
assess their impacts on all O. mykiss life history stages; and
eliminate or control non-native species of plants and animals
(particularly fish and amphibians); restore riparian and upland
areas with native, locally occurring plant species to protect all O.
mykiss life history stages, including adult and juvenile migration,
spawning, incubation and rearing habitats.

Develop and implement
non-native species
monitoring program

Develop and implement on-going monitoring program to track
the status and impacts of non-native species of plants and animals
on all O. mykiss life history stages, particularly rearing juveniles.

Develop and implement
public education program
on non-native species
impacts

Develop and implement public education program (including
signage at public access points) to inform the general public of
the adverse effects of introducing non-native species into natural
ecosystems.

Recreational
Facilities

Manage off-road
recreational vehicle activity
in riparian floodplain
corridors

Develop, adopt, and implement land-use policies and standards
to manage  off-road vehicular activity within  the
riparian/floodplain corridor of the mainstem and tributaries to
protect all O. mykiss life history stages, including adult and juvenile
migration, spawning, incubation and rearing habitats.

Review and modify
development and
management plans for
recreational areas and
national forests

Review development and management plans for recreational
areas and national forest lands and modify to provide specific
provisions to protect all O. mykiss life history stages, including adult
and juvenile migration, spawning, incubation and rearing habitats.
Provide specific provisions for the restoration and protection of
creeks, rivers, estuaries, wetlands and riparian/floodplain areas,
including an effective setback for all development from estuarine
and riparian habitats. Regulate the use of day-use areas and
other recreational facilities to minimize impacts to aquatic and
wetland habitats to protect all O. mykiss life history stages,
including adult and juvenile migration, spawning, incubation and
rearing habitats.

Develop and implement
public education program
on watershed processes

Develop and implement public education program (including
signage at public access points) to promote public understanding
of watershed processes (including the natural fire-cycle) and O.
mykiss ecology to protect all O. mykiss life history stages, including
adult and juvenile migration, spawning, incubation and rearing
habitats.
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Threat Source

Recovery Action

Detailed Description

Manage roadways and
adjacent riparian corridor
and restore abandoned
roadways

Develop and implement plan to manage roadways adjacent to
riparian/floodplain corridors to reduce sedimentation, or other
non-point pollution sources, before it enters natural watercourses
to protect all steelhead life history stages, including adult and
juvenile migration, spawning, incubation and rearing habitats.
Restore and re-vegetate abandoned roadways with native,
locally occurring species.

Develop and implement plan to retrofit storm drains to filter runoff

) ) ) from roadways to remove sediments and other non-point
Roads Retrofit storm drains to filter .
pollutants before it enters natural watercourses to protect all O.
runoff from roadways L ) . . . . . .
mykiss life history stages, including adult and juvenile migration,
spawning, incubation and rearing habitats.
Develop and implement plan to remove or reduce approach-fill
Develop and implement for railroad lines and roads and maximize the clear spanning of
plan to remove or reduce active channels, floodways, and estuaries to accommodate
approach-fill for railroad natural river and estuarine fluvial processes to protect all O. mykiss
lines and roads life history stages, including adult and juvenile migration,
spawning, incubation and rearing habitats.
Develop and implement restoration and management plan for
the relevant estuary. To the maximum extent feasible, the plan
Develop and implement an | should include restoring the physical configuration, size and
estuary restoration and diversity of the wetland habitats, eliminating exotic species,
management plan controlling artificial breaching of the sand bar, and establishing an
effective buffer to restore estuarine functions and promote O.
mykiss use (including rearing and acclimation) of the estuary.
Upslope./U.pstream Review and modify Revigw applicgble Cou.n.ty and(gr City Local Coastgl Plans and
Activities modify to provide specific provisions for the protection of all O.

applicable County and/or
City Local Coastal Plans

mykiss life history stages, including adult and juvenile migration,
spawning, incubation and rearing habitats.

Review applicable
Integrated Natural
Resources Management
Plans

Review the relevant Integrated Natural Resources Management
Plan (INRMP) and modify to provide specific provisions for the
protection and restoration of all O. mykiss life history stages,
including adult and juvenile migration, spawning, incubation, and
rearing habitats.

Urban Development

Develop, adopt, and
implement urban land-use
planning policies and
standards

Develop, adopt and implement land-use planning policies and
development standards that restrict further development in the
floodplain/riparian corridor to protect all O. mykiss life history
stages, including adult and juvenile migration, spawning,
incubation and rearing, habitats.

Retrofit storm drains in
developed areas

Develop and implement plan to retrofit storm drains in urban areas
to control sediments and other non-point pollutants in runoff from
impervious surfaces before it enters natural watercourses to
protect all O. mykiss life history stages, including adult and juvenile
migration, spawning, incubation and rearing habitats.

Develop and implement
riparian restoration plan to
replace artificial bank
stabilization structures

Develop and implement riparian restoration plan throughout the
mainstem and tributaries to replace artificial bank stabilization,
structures wherever feasible, and provide an effective riparian
buffer on either side of mainstem and tributaries, utilizing native,
locally occurring species, to protect all O. mykiss life history stages,
including adult and juvenile migration, spawning, incubation and
rearing habitats.
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Threat Source

Recovery Action

Detailed Description

Urban Effluents

Review California Regional
Water Quality Control
Boards Watershed Plans
and modify Stormwater
Permits

Review California Regional Water Quality Control Boards Regional
Plans, and Stormwater Permits, and modify to include specific
provisions for the protection of all O. mykiss life history stages,
including adult and juvenile migration, spawning, incubation and
rearing habitats.

Review, assess and modify
NPDES wastewater
discharge permits

Review and assess National Pollution Elimination Discharge System
(NPDES) wastewater discharge permits to determine effects of
discharge on adult and juvenile O. mykiss life stages, including
migration, spawning, and rearing habits. Modify discharge
requirements, where necessary, to ensure discharge is adequate
to protect all O. mykiss life history stages, including adult and
juvenile migration, spawning, incubation and rearing habitats.

Review, assess and modify
residential and commercial
wastewater septic
treatment facilities

Review and assess residential and commercial wastewater septic
treatment facilities to determine effects of discharge on all O.
mykiss life stages, including migration, spawning, and rearing
habits.  Modify septic systems, where necessary, to ensure
discharge is adequate to protect all O. mykiss life history stages,
including adult and juvenile migration, spawning, incubation and
rearing habitats.

Wildfires

Develop and implement an
integrated wildland fire and
hazardous fuels
management plan

Develop and implement an integrated wildland fire and
hazardous fuels management plan, including monitoring,
remediation and adaptive management, to reduce potentially
catastrophic wildland fire effects to steelhead and their habitat
and preserve natural ecosystem processes (including sediment

transport and deposition).

8.3 CONSERVATION HATCHERIES

One potential recovery strategy involves the use
of  conservation preserve
imminently threatened populations, or to
accelerate restoration of steelhead runs by
temporarily supplementing natural production.
While a conservation hatchery program' can

hatcheries  to

complement the overall recovery effort, the role
of such a program cannot be reasonably
expected to substitute for the extensive
restoration of habitat function, value, and
connectivity that is required to abate threats to
southern California steelhead.

Conservation hatcheries can be used for a
number of recovery related purposes, including:
1) providing a means to preserve local
populations faced with immediate extirpation as
a result of catastrophic events such as wildfires,

toxic spills, dewatering of watercourses, etc.; 2)

1 A conservation hatchery is a program that conserves and
propagates steelhead taken from the wild for conservation
purposes, and returns the progeny to their native habitats to
mature and reproduce naturally.

preserving  the and
phenotypic characteristics that promote life
history variability through captive broodstock,

supplementation, and gene-bank programs to

remaining genotypic

reduce short-term risk of extinction; 3)
reintroduction of populations in
watersheds; and 4) conducting research on
southern California stocks relevant to the
conservation of the species. (See the discussion
of research issues in Chapter 14, Southern
California Steelhead Research, Monitoring and

Adaptive Management.)

restored

Issues that should be considered prior to
implementing a conservation hatchery program
include: 1) conditions under which rescue,
reestablishment or supplementation could be
used in wild steelhead recovery; 2) methods for
rescue, re-establishment or supplementation,
and; 3) protocols for evaluating the effectiveness
of such conservation hatchery functions over
time. Conservation programs must be guided by
scientific research and management strategies to
meet program objectives recovering threatened
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or endangered populations (Flagg and Nash
1999).

Genetic resources that represent the ecological
and genetic diversity of the species can reside in
hatchery fish as well as in wild fish (Waples
1991). As a consequence, NMFS has extended
protection under the Endangered Species Act
(ESA) to certain hatchery fish programs which
preserve the genetic legacy of the listed species
and are managed as refugia populations (70 FR
37204, June 28, 2005).

8.3.1 Recovery Role of Conservation
Hatcheries

The principal strategy of salmonid conservation
and recovery is the protection and restoration of
healthy ecosystems upon which they naturally
rely, consistent with the ESA’s stated purpose to
“the upon  which
endangered and threatened species depend”

conserve ecosystems
(ESA section 2(b)). However, a natural recovery
of local extinctions depends on one or more
recolonization events, a process that operates on
an indefinite timescale. Likewise, the viability
of a depressed population, characterized by
small size, fragmented structure, and impacted
genetics  (e.g,  bottlenecks,  inbreeding,
outbreeding depression, efc.), may be so
compromised that its response to restored or
increased availability of habitat is not sufficient
to prevent imminent extinction (Araki et al. 2009,
2008, 2007a 2007b, Berejikian et al. 2011, 2009,
2008, 2005, Kuligowski et al. 2005, Hayes et al.
2004).
intervention to
sustainability in the wild.

Either case may require management

attain self-sufficiency and

There is considerable uncertainty regarding the
ability of artificial propagation to increase
population abundance over the long-term, and it
cannot be assumed that artificial augmentation
will reduce extinction risk.  The artificial
advantage given to hatchery fish during early
life stages can result in a higher rate of return
over that of natural fish escapement, and result

in increasing hatchery fish representation in the
natural population over time. There is a risk to
natural recovery from increasing dependency on
fish augmentation.
must therefore monitor the effects of the
program on the natural population using criteria
which would trigger modification to or cessation
of the conservation program (Chilcote 2011,
Paquet et al. 2011, Tatara et al. 2011a, 2011b,
Fraser 2008, Ford 2007, Myers et al. 2004).

Conservation hatcheries

Conservation hatchery programs employing
best management practices can reduce the
likelihood of extinction by contributing to one or
more of the viable salmonid population (VSP)
parameters at the population and evolutionarily
significant unit (ESU) or distinct population
segment (DPS) levels (McElhany et al. 2000):

Abundance. Conservation hatchery fish may
reduce extinction risk by increasing the total
abundance of fish in a population in the short
term, providing sufficient numbers to dampen

deterministic density effects, environmental
variation, genetic processes, demographic
stochasticity,  ecological = feedback, and
catastrophes.

Growth Rate. Conservation hatchery fish
potentially increase the total abundance of
successful natural spawners, thereby increasing
productivity in the collective contribution of
natural-origin and hatchery-origin spawners to
productivity in the natural environment.

Spatial Structure. Small populations are at risk
of local and regional extinctions because of
ongoing habitat loss and fragmentation, as well
as dysfunctional expression of species behavior
undermining its sustainability. The introduction
of conservation hatchery fish into suitable
unoccupied habitat or supplementing
sparsely populated habitat concomitant with
restoration projects that increase interconnected

for

natural habitat may reestablish natural spatial
population structure.
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Diversity. To conserve the adaptive diversity of
salmonid populations, the environment in
which they co-evolved and the natural processes
which select for population fitness should be
allowed to continue without human impact or
influence. Conservation hatcheries can conserve
valuable genes and genotypes, and are managed
to minimize ecological and domestication effects
on natural populations, conserve and maximize
genetic variability and life history diversity
within and among stocks.

A conservation hatchery would provide an
appropriate  platform undertaking
appropriate research of the topics outlined
above and could provide effective guidance in

for

the use of a conservation hatchery program to
protect the currently depressed steelhead stocks
and recover the endangered steelhead
populations of the SCS Recovery Planning Area.

8.3.2 Basic Elements of a Conservation
Hatchery Program

A conservation hatchery program must be:

O Guided by a Hatchery and Genetic
Management Plan, based on best available

knowledge, and/or testable

assumptions where information is lacking

scientific

O Consistent with the overall strategy, goals,
objectives and specific provisions of the
Recovery Plan.

U Based on an adaptive management iterative
process aimed at reducing uncertainty
through monitoring and re-evaluation.

O Supported by a monitoring component to:

a) Evaluate the short- and long-term

goals and objectives of the program

b) Determine if and when
management protocols need to be

revised

the

should adapt to evolving recovery

c) Determine when program
needs

d) Determine when the conservation
hatchery program is no longer

needed.

O Supported by a research program to

investigate issues such as:
e) Fish culture problems that arise
within the program
f) Fish

environmental

habitat,

challenges,

response to

pathogens, efc.

g) Factors which contribute to reduced
fitness and reproductive success of
hatchery fish in the natural
environment

h) Behavioral changes of conservation
hatchery reared fish released into
their natal waters that may lead to

the

different life history strategies (e.g.,

changes in expression of

anadromous or freshwater resident

forms).
QO Contain criteria and a strategy for
terminating the conservation hatchery

program and re-directing resources to the
rehabilitation of watershed processes and
sustainable management of fish habitat.

8.3.3 Considerations for Establishing a
Conservation Hatchery Program

An important consideration within the overall
planning for recovery of endangered steelhead
involves knowing when to start a conservation
hatchery program (Flagg and Nash 1999).

The appropriate use for a conservation hatchery
should be guided by several considerations: 1)
the biological significance of the population; 2)
genetic diversity; 3) population viability; and 4)
the potential loss of populations exhibiting any
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of the first three characteristics. Each of these is
described below.

and survival of individual populations.

Biological Significance of the subject
population. The biological significance
of a population is expressed in the
innate  genetic and  phenotypic
characteristics, and other novel
biological and ecological attributes,
particularly those attributes that are not
observed  in  other  conspecific
populations. With regard to the
endangered Southern California
steelhead DPS, the characterization of
the historical steelhead population
developed by the TRT provides
evidence that certain watershed-specific
populations possess a high likelihood of
producing steelhead with genetic and
phenotypic characteristics that favor
survival in a spatially and temporally
highly-variable environment. Because
many of the inland populations (e.g.,
Santa Maria River, Santa Ynez, Ventura,
Santa Clara, San Gabriel, Santa
Margarita, San Dieguito, and San Luis
Rey Rivers) extend over a broad and
geographically diverse area, these
populations are able to withstand
environmental stochasticity and possess
ecologically significant attributes likely

not found in most other populations.

Genetic Diversity. The amount of
genetic diversity among individuals
provides the foundation for a
population to adapt to fluctuating
environmental conditions, and
contributes to its continued evolvability
in response to longer-term changes such
as projected climate changes. Generally,

high genetic diversity favors growth

Genetic diversity of a population can be
estimated quantitatively based on
parameters, such as effective population
size (N.). The abundance of a population
that falls below a specified Ne may be at
risk of losing the necessary amount of
genetic  diversity that should be
maintained over time, which does not
favor survival in a  stochastic
environment. General guidelines or
numerical values for N. are specified in
the literature for maintaining minimum
N. for individual populations, but may
require further research specifically for
populations of southern California
steelhead.

Whether a
population is likely to be viable is

Population Viability.

another key considering in determining
the proper timing of a conservation
hatchery. In particular, information
about population size, population
growth rate, spatial structure, and
diversity provide an indication of the
sort of extinction risk a species faces.
Generally, small populations have a
higher risk of extinction than larger
populations. With regard to the
endangered Southern California
Steelhead DPS, evidence indicates the
populations are at high risk of extinction

and are not currently viable.

Potential Population Loss. Finally, a
population exhibiting any of the
characteristics noted above that is
threatened with imminent extirpation as
a result of anthropogenic activities,

natural catastrophic events such as
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wildfire or massive sedimentation, or a

combination of the two, may be
preserved by the temporary placement
of representatives of such a population
in a conservation hatchery, or other

secure location.

8.4 ESTIMATED TIME TO RECOVERY
AND DELISTING

NMFS’s interim recovery planning guidance
(2010a) provides that Recovery Plans “indicate
the anticipated year that recovery would be
achieved. Estimates should be carried through
to the date of full recovery, i.e., when recovery
There may be extreme
cases in which estimating a date and cost to
recovery is not possible due to uncertainty in
what actions will need to be taken to recover the
species.”
magnitude for cost and some indication of time
in terms of decades, should be provided if at all
possible.”

criteria could be met.

In those circumstances “an order of

Estimates of the time to recovery entails three
basic elements: time to complete all major
recovery actions + time for habitat to respond +
time for the listed species to respond to recovery
actions:

Regarding the time to complete all major
recovery actions, this component should reflect:

U The longest time any recovery action would
take to complete, assuming that all recovery
actions began more or less immediately (or
within 10 years) of completion of the
Recovery Plan.

Q Sufficient funding to complete recovery
actions.

Regarding the time for habitat to respond to
recovery actions, this component should reflect:

O The longest time the habitat recovery would
take.

O The variation in the extent of needed habitat
(extremely degraded habitat
could have longer restoration estimates).

restoration

Regarding the time for the species to respond to
recovery actions, this component should reflect:

O The number of generations for which
demographic targets must be met in order to
delist.

U Or for southern CA steelhead the length of a
complete ocean multi-decadal cycle, or 60
years).

The precision of any estimate of time to recover
and delist a species is necessarily governed by
the
components can be estimated.

specificity with which any of these

Completion of a majority of the recovery actions
is estimated to vary from 5 to 10 years, though
some of the larger, more complicated recovery
actions such as the physical or operational
modification of larger dams may take several
decades. The recovery of habitat could vary
depending on the type of habitat (e.g.,
migration, freshwater spawning and rearing, or
estuarine habitat), with some migration and
estuarine habitats taking less time, and some
spawning and rearing habitats taking more time
to respond to recovery actions. As with the
completion of recovery actions, it is estimated
that these time frames would vary in a majority
of cases to from 5 to 10 years, though the
response of some habitats may taking longer,
depending of rainfall and runoff patterns. The
time for the species to respond to recovery
actions is the most challenging time component
to estimate for a variety of reasons: these include
the dependency of anadromous runs and
spawning and rearing success upon rainfall and
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runoff patterns, which can be cyclic, and may
also be significantly influenced by projected
climate changes, and uncertainties regarding
aspects of the demographics of southern
California steelhead (e.g., rate of dispersal
between populations, rate of switching between
resident and anadromous life cycle strategies).

Given the above estimates, and the need to meet
the DPS recovery run size criterion during poor
ocean conditions (measured over a multi-
decadal cycle of 60 years), the time to recovery
can be provisionally estimated to vary from 80
to 100 years. A modification of the provisional
population or DPS viability criteria resulting in
smaller run-sizes, or the number or distribution
of recovered populations could shorten the time
to recovery. Delays in the completion of
recovery actions, time for habitats to respond to
recovery actions, or the species’ to respond to
recovery actions would extend the time to
recovery.
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9. Monte Arido Highlands
Biogeographic Population
Group

“Assessment at the group level indicates a priority for securing inland populations in southern
Coast Ranges and Transverse Ranges, and a need to maintain not just the fluvial-anadromous
life-history form, but also lagoon-anadromous and freshwater-resident forms in each
population.”

NOAA Fisheries Technical Recovery Team, Viability Criteria for the
South-Central and Southern California, 2007

drain most of the Sierra San Rafael, Sierra

9.1 LOCATION AND PHYSICAL Madpre, and Caliente mountain ranges.
CHARACTERISTICS F

The Monte Arido Highlands BPG region
encompasses four medium to large coastal
watersheds and eight sub-watersheds that
drain the western half of the Transverse
Range in southern San Luis Obispo, Santa
Barbara, Ventura, and eastern Los Angeles

counties.

i, Santa Maria River

The Santa Ynez River drains the south-
facing slopes of the Sierra San Rafael and
north-facing slopes of the Santa Ynez
Mountains. The Ventura River drains the
coastal slopes of the eastern end of the Santa
Ynez Mountains and the western end of the
Transverse Range. The Santa Clara River
drains much of the western Transverse
Range, including the northern slopes of the
San Gabriel Mountains. The mainstems of
the Santa Maria and Santa Ynez rivers are
oriented east-to-west and discharge to the

onte Arido Highlans Waeshed

The Santa Maria River is a relatively short
coastal river formed by the confluence of
two large interior watersheds: the Cuyama
River and the Sisquoc River, which together

Southern California Steelhead Recovery Plan January 2012
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Pacific Ocean in western Santa Barbara
County, North of Point Conception. The
Ventura and Santa Clara watersheds border
the upper watersheds of the Santa Maria
and Santa Ynez rivers, but their mainstems
flow south and southwest into the Pacific
Ocean in southern Ventura County (Figure
9-1).

oD Hag

Santa Ynez River

These watersheds are highly disparate in
terms of slope, aspect, and size, but share
one common feature: the interior portions
are mountainous and include high peak
elevations, ranging between 5,700 and 8,600
feet above sea level. Each of these
watersheds flows across a coastal terrace,
but the Santa Maria, Santa Ynez, and Santa
Clara rivers traverse broad coastal plains
before entering the Pacific Ocean. Overall,
stream lengths tend to be very long, owing
to high topographic relief in the interior
watersheds. The
watershed (Cuyama River sub-watershed)
extends the furthest inland—over 90 miles
between the mouth and the limits of the
upper watershed.

Santa Maria River

Ventura River

Average annual precipitation in the Santa
Maria River and Santa Clara River
watersheds is much lower than the other
two because the former include extensive
arid interior regions. Although rainfall
amounts generally increase with elevation,
such orographic (ie., lifting) effects are
concentrated in  the most coastal
mountainous portions of these watersheds,
and much of the interior portions lie in “rain
shadows” of the coastal portions of the
example, Old Man
Mountain at 5,500 feet above sea level in the
Ventura River watershed not only receives
five to ten times the amount of precipitation
that falls on lower coastal locations only a
few miles away, but also receives much
more rainfall than interior peaks of
comparable elevation in this region. The
drainages in these watersheds exhibit
“flashy” flow patterns during and after
storm events; peak winter and summer base
flows can vary by several orders of
magnitude.

watersheds. For

Southern California Steelhead Recovery Plan

9-2

January 2012



Monte Arido Highlands Biogeographic Population Group

Area
of
Detail

California

San Luis Obispo
-8

-
0s Angeles

SameMa,

Santa Maria
L

Bouguet

Sa
"a 1, Solvang
2N

5
Z. &
A - A
% Cochuma Castaic
3, y
&

b
Santa
: Felicia

| e 4

gy Santa Barbara - -
o g "AN\\H \ santa Clarita
Oncorhynchus mykiss ~ ®  City . fdstas
! <G {
PopUIatlonS " Dam \\‘- 2 'Vern Freeman ‘f
[ ] santa Maria ~~—~ Major Rivers ventura &
[ ] santaYnez Streams : »
Oxnard
I:l Ventura /\.// County Boundary \k-
4
[ |santaClara B Uokes g Los Angeles
N
A
0 1 e Iy s g
L Ll pr—" e

Miles

Figure 9-1. The Monte Arido Highlands BGP region. Thirteen populations/watersheds were analyzed in this region: three
in the Santa Maria River watershed; one in the Santa Ynez River watershed, five in the Ventura River watershed, and

four in the Santa Clara River watershed.

Southern California Steelhead Recovery Plan January 2012

9-3



Monte Arido Highlands Biogeographic Population Group

Santa Clara River

Extensive portions of the mainstems of all
four major watersheds in the Monte Arido
Highlands BPG region exhibit intermittent
flows (with isolated pools) in summer
because of a combination of strong seasonal
variation in rainfall and anthropogenic
factors. However, the tributaries in these
watersheds exhibit perennial flow along
significant reaches supported by
groundwater and flow through fractured
rock along geologic fault lines.

9.2 LAND USE

Table 9-1 summarizes land use and
population density in Monte Arido
Highlands BPG region. The coastal terrace
and floodplains of these watersheds are
subjected to the most intensive land use. The
interiors are largely uninhabited and
include several federally-designated
wilderness areas within the Los Padres
National Forest: San Rafael, Dick Smith,
Matilija, Chumash, and Sespe. Additionally,
there are two federally-designated Wild and
Scenic rivers within the Los Padres National
Forest: the Sisquoc River (Wild) in the Santa
Maria River watershed, and Sespe Creek
(Wild and Scenic) in the Santa Clara River
watershed. A number of additional river
and stream reaches have been evaluated and
may be eligible for inclusion in the federal
Wild and Scenic rivers program. Human
population density increases steadily to the

south, and averages about 129 persons per
square mile over the BPG region. The Santa
Maria River watershed has the lowest
population density (66 persons/square mile),
while the Santa Clara River watershed,
which extends into northeastern Los
Angeles County, has the highest population
density (216 persons/square mile).

Ventura County Coastline

In most of these watersheds, the first land-
use change was livestock ranching and dry
farming, followed by irrigated row-crop
agriculture. Urbanization followed this
trend on the coastal plain, with current
coastal population centers at Santa Maria,
Lompoc, Buellton, Ventura, and Oxnard.
More recently (decades ago), interior
portions of the floodplain of the Santa Clara
River that were converted to agriculture
(primarily orchards), have experience strong
urban growth and now include population
centers at Santa Paula, Fillmore, and, most
recently, the Santa Clarita-Castaic-Newhall
area in Los Angeles County. The upper
watersheds throughout this region are in the
Los Padres and Angeles national forests; the
coastal and middle watersheds are mostly
privately owned. Semi-developed rural
land, used for livestock ranching and
orchard production covers extensive
portions of the coastal and middle portions
of these watersheds (Hunt & Associates
2008a, Kier Associates 2008b).
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Table 9-1. Physical and Land-Use Characteristics of Major Watersheds in the Monte Arido Highlands BPG.

PHYSICAL CHARACTERISTICS LAND USE

Area Stream Ave. Total

WATERSHEDS Area Ann. Public Urban | Agriculture/ | Open
(sq. Length? . Human .

(north to south) (acres)t ) . Rainfall® . Ownership* | Area® Barrens Spaces

miles)t (miles) ) Population*

(inches)
;?/rgﬁ*Mar'a 1,187,491 | 1,855 2,941 17.2 123,043 49% 10% 3% 87%
;?V':f‘ vnez 576,717 901 1,543 18.3 74,900 39% 7% 3% 90%
Ventura River 144,967 227 409 18.8 44,550 48% 6% 9% 85%
;f\‘/r:f‘ Clara 1,040,223 | 1625 2,485 16.7 350,363 54% 6% % 87%
TOTAL or
0, 0, 0, 0

AVERAGE 2,949,398 4,608 7,378 17.7 592,856 48% 7% 6% 87%

1 From: CDFFP CalWater 2.2 Watershed delineation, 1999 (www.ca.nrcs.usda.gov/features/calwater/)
2 From: CDFG 1:1,000,000 Routed stream network, 2003 (www.calfish.org/)
3 From: USGS Hydrologic landscape regions of the U.S., 2003 (1 km grid cells)
4 From: CDFFP Census 2000 block data (migrated), 2003; preliminary analysis of the Census 2010 indicates the population in
in the BPG has increased to 713,913
5 From: CDFFP Multi-source land cover data (v02_2), 2002 (100 m grid cells) (http://frap.cdf.ca.gov/data/frapgisdata/select.asp)
* Includes National Forest Lands only; does not include State or County Parks or Military Reservations (from:
http://old.casil.ucdavis.edu/casil/gis.ca.gov/teale/govtowna/)
** The Santa Maria River watershed includes the Cuyama River and Sisquoc River sub-watersheds
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Santa Maria River Watershed

| Fe Rd.

Santa Maria
Watershed

| ]
Arroyo Grande

Figure 9-2. Santa Maria River Watershed.
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Santa Maria

Santa Ynez River Watershed

Figure 9-3. Santa Ynez River Watershed.
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Ventura River Watershed
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-
Figure 9-4. Ventura River Watershed.
Southern California Steelhead Recovery Plan January 2012

9-8



Monte Arido Highlands Biogeographic Population Group

B oo

Santa Clara River Watershed

@ Tou! Fish Passage Barmier - A
£ L6 B
Thouzand Caks Arcadia
s'ﬁ"!
e e Santa Monica ; ’;"w f/‘
Figure 9-5. Santa Clara River Watershed.
January 2012

Southern California Steelhead Recovery Plan

9-9



Monte Arido Highlands Biogeographic Population Group

Ventura River Valley Agriculture

Agricultural uses (orchard production, row
crops, and livestock ranching), are
important land uses that directly or
indirectly impact watershed processes
throughout these watersheds. Particularly in
the lower Santa Maria, Santa Ynez, and
Santa Clara River watersheds, transverse
broad coastal watersheds or plains have
mostly been converted to agriculture. The
Santa Ynez River and the Ventura River
watersheds have been transformed by a
series of dams constructed to serve
municipal water needs for the cities of
Goleta, Santa Barbara, Montecito,
Summerland, Carpinteria, and Ventura. A
major diversion on the lower mainstem and
three large dams in the upper watershed on
Piru and Castaic creeks has similarly
affected habitat and accessibility for
anadromous O. mykiss in the Santa Clara
River drainage. Municipal and agricultural
water sources also include numerous
groundwater wells located throughout the
floodplains of these watersheds.

9.3 CURRENT
CONDITIONS

Watershed conditions were assessed for the
mainstems of the four major rivers and for
nine sub-watersheds in the Monte Arido
Highlands BPG region. The lower mainstem
of most of the drainages in this BPG region
offer fair to poor habitat conditions for

WATERSHED

anadromous O. mykiss. Some tributaries to
the Santa Maria River (e.g., Sisquoc River,
Manzana Creek), Santa Ynez River (e.g.,
Cachuma, Indian, and Juncal Creeks),
Ventura River (e.g., upper Coyote and Santa
Ana Creeks, Matilija Creek), and the Santa
Clara River (e.g., upper Santa Paula, Sespe
Creek, Hopper, and upper Piru and Reyes
Creeks) afford better habitat quality.
Indicator ratings for the watersheds were
typically downgraded during the threats
assessment due to the presence of fish-
passage barriers (see below).

santa Ana Creek — Ventura River Tributary

Good-quality to excellent-quality habitat is
generally found in the upper watersheds
above these barriers, particularly in the
Sisquoc River, Matilijja Creek mainstem,
North Fork Matilija Creek, San Antonio
Creek, Santa Paula Creek, and Sespe Creek
drainages.

e .\ e Fr aﬁu NP~ =
Sespe Creek — Santa Clara River Tributary

Sespe Creek probably supports the highest-
quality and most extensive spawning and
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rearing habitat for anadromous O. mykiss in
this BPG region, but is frequently isolated
from the estuary and ocean by water
management activities elsewhere in the
watershed that reduce or eliminate surface
flows along extensive reaches of the
mainstem (Hunt & Associates 2008a, Kier
Associates 2008b).

Twitchell Dam - Cuyama River

Twitchell Dam on the Cuyama River is
located near the Sisquoc River confluence
and blocks passage to the very large
Cuyama River watershed, including several
tributaries (e.g., Pine Creek). Surface flows in
the Cuyama River disappear for most of the
year because of groundwater pumping
throughout the arid Cuyama Valley to water
row crops that have been extensively
planted on the floodplain. Access to the
equally large Sisquoc River watershed for
anadromous O. mykiss is severely limited
because Twitchell Dam is managed for
aquifer recharge in the Santa Maria Valley
with the aim of minimizing surface flows to
the ocean. Consequently, the Santa Maria
River, which is the access corridor for both
the Cuyama and Sisquoc rivers, only flows
to the ocean during high rainfall years. The
substantial increase of impermeable surfaces
as a result of urbanization (including roads)
along the coastal terraces, and in the several
of the inland valleys (e.g., Ventura and Santa
Clara) has altered the natural flow regimes
of rivers and streams, particularly in the

lower reaches, increasing the frequency and
intensity of flood flows.

Estuarine habitats at the mouths of these
watersheds in this BPG region have been
reduced in size by 19 percent to 85 percent
by the development of roads and railroads,
urbanization, and  development  of
recreational facilities. Historically, these
estuaries were large and complex, with
extensive distributary and backwater
channels, encompassing thousands of acres.
The remaining estuarine habitats are subject
isolation by
development, surface runoff from roads and
other impervious surfaces, as well as a
reduction in the amount and quality of
surface flows resulting from groundwater

to constriction and

extraction. The occurrence of non-native
invasive species in these highly regulated
watersheds has spread and increased since
this initial threats assessment, and will likely
continue to do so unless recovery actions
identified in this Recovery Plan are
implemented. Bradbury Dam, Gibraltar
Dam, and Juncal Dam on the middle and
upper mainstem of the Santa Ynez River
and the Mono Debris Watershed Dam on
Mono Creek, an upper tributary the Santa
Ynez River, block access to at least 70% of
the highest quality spawning and rearing
habitat within this watershed. There are also
a number of smaller debris dams built on
smaller tributaries within the major
watersheds which remove sediment from
the fluvial system and block the seasonal
movement of fish. Union Pacific Railroad
tracks traverse the mainstem of each of the
rivers and streams near their mouths, which
has damaged estuarine habitat and created
additional  passage impediments for
anadromous O. mykiss.
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Bradbury Dam - Santa Ynez River

Matilija Dam and Casitas Dam on the
mainstem of Matilija Creek and Coyote
Creek, respectively, have eliminated access
to 90% of the highest quality spawning
habitat in the Ventura River watershed. The
planning and implementation of a project to
remove Matilija Dam is underway. The
Robles Diversion Dam on the mainstem has
recently been retrofitted with a fish-passage
facility, but operational limitations still limit
pre-project fish passage below and above
the facilities as a result of modification to
downstream flows during the migration
window and periodic malfunctions of the
fish  screening  mechanism  (Casitas
Municipal Water District 2005, 2006, 2008,
2009, National Marine Fisheries Service
2003).

___________________

e i

a reek-'

Matili Dam - Matilij
The Vern Freeman Diversion, Santa Felicia
Dam and Pyramid Dam on Piru Creek
effectively impeded or block fish passage to
spawning and rearing habitat in the major

tributaries of the Santa Clara River. The fish
passage and flow restrictions associated
with the Vern Freeman Diversion and Santa
Felicia Dam has been addressed in two
Biological Opinions issued by NMFS for the
operation of these facilities (National Marine
Fisheries Service 2008a, 2008b.)
Additionally, the operation of these two
dams restricts access to all of the major
tributaries below Piru Creek by the
reduction of surface flows (including
magnitude and duration) in the mainstem of
the Santa Clara River and to the estuary.
Fish passage is further impacted by the
operation of Castaic Dam on Castaic Creek,
an upper tributary of the Santa Clara River.
Additionally there are a number of smaller
passage barriers that impede fish passage to
important steelhead spawning and rearing
tributaries such as Santa Paula, Sisar, Pole,
and Hopper, Creeks (Francis 2010a,
Kajtaniak 2008, Stoecker and Kelley 2005).

santa Felicia Dam - iru Cre
Agricultural and urban development has
severely constrained floodplain connectivity
between sections of the floodplains of the
Santa Maria River, lower Sisquoc River,
Santa Ynez River, Ventura River, Coyote
Creek, San Antonio Creek, Santa Clara
River, and lower Sespe Creek. Levees,
channelization, and other flood control
structures and activities, including related
flood control activities (levee and vegetation
management, efc.), constrict the floodplain
and alter natural channel morphology (and
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affect sediment transport processes), which
limits instream habitat diversity and
riparian corridor structure.

Non-native species are a widespread threat
source in the Monte Arido Highlands BPG.
Most or all of the reservoirs formed by these
dams support sport fishing that has
intentionally or accidentally introduced
non-native fishes that prey on or compete
with O. mykiss. These species have moved
out of the reservoirs into the mainstem and
tributaries, including reaches above and
below the dams and established
reproducing populations (e.g., crayfish, large
and smallmouth bass, sunfish, bullhead
catfish, carp, western mosquitofish,
bullfrogs, etc.). Bullfrogs and carp are
common throughout the mainstem of the
Santa Ynez and Ventura rivers. The African
clawed frog (Xenopus laevis), a significant
predator of native amphibians and fish,
infests much of the mainstem of the Santa
Clara River from the estuary upstream to
Fillmore, including large tributaries such as
Santa Paula Creek and Hopper Canyon
Creek. Additionally, the highly invasive
non-native giant reed (Arundo donax) has
displaced large areas of native riparian
vegetation in the Ventura River and Santa
Clara River watersheds, and continues to
spread to other areas.

Because of the chaparral-dominated upland
areas, fire is an important factor in slope
erosion and sediment inputs to watersheds
throughout this region. Increased fire
frequency can increase slope erosion and
sediment input to streams, resulting in long-
term changes to substrate texture and
embeddedness, water  quality (e.g.,
turbidity), and water temperature (loss of
riparian canopy cover). The Sisquoc River,
North Fork Matilija Creek, and Piru Creek
watersheds were identified as potentially
severely threatened by mass wasting of

slopes and loss of riparian canopy cover due
to fires that occurred in 2006 and 2007 that
covered most of their watersheds, but
substantial portions of each of these
watersheds have burned in the past 50
years. All of the watersheds in this BPG
region are naturally susceptible to wildfires,
but have experienced larger and more
intense fires because of the development
and management of these watersheds (Hunt
& Associates 2008a, Kier Associates 2008b).

Santa Maria River iEs;tuéry

The estuaries at the mouth of the Santa
Maria River and Santa Ynez River are
relatively physically intact, retaining 81% to
94% of their historic size, respectively,
although both are impacted by agricultural
and urban effluent discharge. The Ventura
River estuary has been reduced by
approximately 68% due to urban and
agricultural encroachment (e.g., Ventura
County Fairgrounds, Emma Wood State
Beach, Union Pacific Railroad Bridge, and
Highway 101 Bridge). The Santa Clara River
estuary has been reduced by approximately
85% due to agricultural and oil
development, levee construction, and the
development of the Ventura Marina and
McGrath State Beach. Because estuaries are
the gateway used by both immigrating
adults and emigrating juveniles moving
between the marine and freshwater
environments, estuarine loss  affects
anadromous O. mykiss throughout the entire
watershed. The remaining estuarine habitats
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are subject to degradation from urban,
and/or
development and loss of freshwater inflows.

agricultural, recreational
Surface flows diverted from the mainstem
for urban and agricultural use adversely
affect both water quality and the seasonal
breaching pattern of the sandbar at the
mouth of the estuary.

Despite widespread and varied habitat
degradation to the coastal and middle
mainstems of all four major river systems,
populations  still
inhabit the relatively high-quality habitat
upstream of the dams in this region, and
small numbers of steelhead attempt to enter
and spawn in each of the watersheds of the
Monte Arido Highlands BPG region when
flow conditions are suitable.

native rainbow trout

9.4 THREATS
SOURCES

Varying numbers and intensities of habitat
impairments (sources of threats) were
identified in the CAP Workbooks analyses,
ranging from seven sources in the North
Fork Matilija Creek watershed to 21 in the

AND THREAT

Cuyama River watershed. “High” and
“Very High” sources of threats involving
fish-passage barriers created by dams and
lack of surface flows caused by groundwater
extraction or surface flow diversions
disproportionately impact habitat
conditions in all of the watersheds in this
BPG region. For example, Sespe Creek,
relatively and
supports some of the best spawning habitat
in the BPG
threatened by urban development occurring

which is undisturbed

region, is nevertheless
downstream along the mainstem of the
Clara This
development includes water management
the
Diversion, that interrupt the connection
between this sub-watershed, the mainstem,
estuary, and ocean (Hunt & Associates
2008a, Kier Associates 2008b).

Santa River watershed.

activities, such as Vern Freeman

Fourteen anthropogenic activities ranked as
the top sources of stress to steelhead within
each watershed in the Monte Arido BPG
and are strongly associated with urban and
agricultural development (and the water
diversion and consumption associated with
them) (Table 9-2).
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Table 9-2. Threat source rankings in each watershed in the Monte Arido Highlands BPG (see CAP
Workbooks for detalils).

Monte Arido Highlands BPG Component Watersheds (north to south)

5 - o @ L ®
. 9] = x = Qo
= [J] = > [0) o =1 < > o 4
=l z | 2| 2|8 |8e|8 o = | O § |3
(o4 S = o
8 p & 3 = O |CL|23| o g 8 S g
Threat Sources “3 £ o £ 5 L |82 |358| & 8 3 o ©
b G 3 2 o |Eg| 20| = O o o3 2
® > o o = > | Bl e < © @ =
= 5 2 1 o o} 8 = < 8 oo 4] a
= 5] (7 3 > 0o | =2 5 c S c @
» @ z (‘2 » Ss)
Dams and
Surface Water
Diversions
Groundwater
Extraction
Agricultural

Development

Urban
Development

Recreational
Facilities

Non-Native
Species

Levees and
Channelization

Flood Control
Maintenance

Wildfires

Mining and
Quarrying

Roads

Urban Effluents

Agricultural
Effluents

Culverts & Road
Crossings

Key: Red = Very High threat; Yellow = High threat; Light green = Medium threat; Dark green =
Low threat (Threat cell colors represent threat rating from CAP Workbook)

*Wildfires were not identified during the CAP Workbook analyses as one of the top five threats in
several of these watersheds, but recent fires in coastal watersheds since 2007 could result in
significant habitats impacts.
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9.5 SUMMARY

Dams, surface water diversions (including
groundwater  extraction) driven by
agricultural and urban development on the
major rivers of the Monte Arido Highlands
BPG region (Santa Maria River, Santa Ynez
River, Ventura River, and Santa Clara River)
have had the most severe impacts on the
steelhead populations in this BPG region,
cutting off access to upstream spawning and
rearing habitats and reducing both the
magnitude and duration of flows, as well as
altering the timing of flows necessary for
immigration of adults and emigration of
juveniles. Non-point sources of pollutants,
including fine sediments and
pesticides/herbicides, from agricultural,
commercial, and residential development
have also impacted steelhead habitats,
particularly spawning and rearing habitats
by degrading water quality and covering
rocky cobble substrate important to
steelhead reproduction and growth.
Additionally, impacts associated with
wildland fires, including fire-fighting
measures to control or extinguish them, and
the post-fire measures to repair damages
incurred in fighting wildland fires, poses a
potential threat to watersheds in this BPG.
Table 9-3 summarizes the critical recovery
actions needed within the Core 1
populations of this BPG.

Restoring conditions for steelhead passage,
spawning, and/or rearing in these
watersheds will require multiple, long-term,
measures related to water management,
recreation, and fish passage past large dams.
Impediments to fish passage, stemming
from the construction and operation of
dams and groundwater extraction, or
modification of channel morphology and
adjacent riparian habitats through flood
control, or other instream activities (such as
sand gravel mining) should be further

evaluated. Additionally loss of estuarine
functions caused by filling and point and
non-point water discharges from agriculture
and other anthropogenic activities, should
be further investigated.

Ventura River Steelhead - 1918.

The threat sources discussed in this section
should be the focus of a variety of recovery
actions to address specific risks to
anadromous O. mykiss viability. Spatial and
temporal data, for water temperature, pH,
nutrients, efc., are not uniformly available,
and should be further developed, along
with general habitat typing assessments, to
better identify natural as well as
anthropogenic limiting factors. This type of
data acquisition should be the subject of
site-specific investigation in order to refine
the primary recovery actions or to target
additional recovery actions as part of any
recovery strategy for the Monte Arido
Highlands BPG. Tables 9-4 through 9-7,
below, rank and describe proposed recovery
actions for each sub-watershed in the Monte
Arido BPG, including the estimated cost for
implementing the actions in five year
increments over the first 25 years, and
where applicable extended out to 100 years,
though many recovery actions can be
achieved  within a shorter period.

Southern California Steelhead Recovery Plan
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Table 9-3. Critical recovery actions for Core 1 populations within the Monte Arido Highlands BPG.

POPULATION CRITICAL RECOVERY ACTION

Implement operating criteria to ensure the pattern and magnitude of water releases from
Twitchell Dam provide the essential habitat functions to support the life history and
habitat requirements of adult and juvenile steelhead. Physically modify Twitchell Dam to
allow steelhead natural rates of migration to upstream spawning and rearing habitats
and passage of smolts and kelts downstream to the estuary and ocean.

Santa Maria
River

Implement operating criteria to ensure the pattern and magnitude of water releases from
Bradbury, Gibraltar, and Juncal dams provide the essential habitat functions to support
the life history and habitat requirements of adult and juvenile steelhead. Physically modify
Bradbury, Gibraltar, Mono, and Juncal dams to allow steelhead natural rates of migration
of steelhead to upstream spawning and rearing habitats, and passage of smolts and kelts
downstream to the estuary and ocean. Identify, protect, and where necessary restore
estuarine and freshwater rearing habitats.

Santa Ynez
River

Implement operating criteria to ensure the pattern and magnitude of water releases,
including bypass flows from diversions from Casitas, Matilija, and Robles Diversion dams
Ventura provide the essential habitat functions to support the life history and habitat requirements
River of adult and juvenile steelhead. Physically modify Casitas, Matilja, and Robles Diversion
dams to allow steelhead natural rates of migration to upstream spawning and rearing
habitats, and passage of smolts and kelts downstream to the estuary and ocean.

Implement operating criteria to ensure the pattern and magnitude of water releases,
including bypass flows from diversions from Vern Freeman Diversion, Santa Felicia,
Pyramid and Castaic dams provide the essential habitat functions to support the life
Santa Clara history and habitat requirements of adult and juvenile steelhead. Physically modify Vern

River Freeman Diversion, Harvey Diversion, Santa Felicia, and Pyramid dams, and the lower
Santa Paula Creek flood control channel to allow steelhead natural rates of migration to
upstream spawning and rearing habitats, and passage of smolts and kelts downstream to
the estuary and ocean.

Southern California Steelhead Recovery Plan January 2012
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Southern California Steelhead DPS Recovery Action Tables Identification Key, Monte Arido Highlands BPG (Tables 9-4 — 9-7).

Recovery Action Number Key: XXXX -SCS-1.2 XXXX ID Table Threat Source Legend
XXXX Watershed SMM Santa Maria Mainstem 1 Agricultural Development
SCS Species ldentifier — Southern California Steelhead CR Cuyama River 2 Agricultural Effluents
1 Threat Source Sis Sisquoc River 3 Culverts and Road Crossings
2 Action Identity Number SYR Santa Ynez River 4 Dams and Surface Water Diversions
Action Rank VenR  Ventura River 5  Flood Control Maintenance
A ’;CgSﬂa?%jéifﬁstélesgiggp '?afgif;?r regarding the destruction CcC Coyote Creek 6 Groundwater Extraction
B Action addresses one of the other four listing factors MC Matilija Creek 7 Levees and Channelization
NFMC North Fork Matilija Creek 8 Mining and Quarrying
SAC San Antonio Creek 9 Non-Native Species
SCR Santa Clara River 10 Recreational Facilities
SP Santa Paula 11  Roads
SesC Sespe Creek 12  Upslope/Upstream Activities
PC Piru Creek 13  Urban Development
14  Urban Effluents
15  Wildfires

See Chapter 8, Table 8.1 for Detailed Description of Recovery Actions

Southern California Steelhead Recovery Plan January 2012
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Table 9-4. Southern California Steelhead DPS Recovery Action Table for Santa Maria River Sub-Watersheds (Monte Arido Highlands

BPG).
Action Estimated Costs ($)
ioti stimated Costs
Action . Potential Sl RES Task
# Recovery Action Collaborat Threat Source Factors | (1A, 1B, Durati
ollaporators (1 _ 5) 2A, ZB, uration EY FY EY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Santa Maria Mainstem
Develop, adopt,
and implement BLM,CCC,
SMM- agricultural land- NRCS,,CT, Agricultural
. 2 2
SCSs-1.1 use planning SCHR,EII,TCFT, Development L4 2B 5 62400 0 0 0 62400
policies and SBC
standards
Develop and
implement plan to USGS,CT, .
SMM- minimize runoff SCHR,EII,TCFT, Agricultural 1,4 3B 20 128464 51783424 | 51783424 51783424 155478736
SCS-1.2 : Effluent
from agricultural SBC
activities
Manage livestock
) grazing to BLM,,CT, .
sscl\g'\]/_l 3 maintain or restore | SCHR,EII,TCFT, D'ngfou'trl::;l]t 1,4, 3B 5 47520 0 0 0 47520
’ aquatic habitat SBC p
functions
Manage 20 -
) agricultural NRCS,USFS, .
SMM development and CT,SCHR,ElIl, Agricultural 1,4 2B refer to 0 0 0 0 0
SCs-1.4 L Development regional
restore riparian TCFT,SBC
costs
zones
Develop and 20 -
) implement a plan SWRCB,CT, .
SMM- 1 40 minimize runoff | SCHR,EILTCFT, Agricultural 1,4 2B refer to 0 0 0 0 0
SCS-2.1 ; Effluents regional
from agricultural SBC
o costs
activities
Develop and
'mf’é‘izn‘flgtlz g'ra” ACOE,BLM, Culverts and 20-
SMM- modify all fish USFS,DWR, Road Crossings 14 3A refer to 0 0 0 0 0
SCs-3.1 assage barriers CT,SCHR,EII, (Passage ' regional
p g TCFT,SBC Barriers) costs
within the
watershed (See
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing RIS Task SIMEEE) e
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators (1 _ 5) 2A. 2B, Duration EY FY EY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Steelhead
Migration
Assessment and
Recovery
Opportunities for
the Sisquoc River,
California 2003.)
Develop and
SMM- implement)a water BOR, CDFG, Dams and
sCs-4.1 | management plan CT,SCHR,EI, Surche Water 1,3,4 1A 5 TBD 0 0 0 0 91850
. TCFT,SBC Diversions
dam operations
Develop and
SMM=S implement water CDFG, CT, Dams and
CS-4.2 management plan SCHR, Ell, Surface Water 13,4 1A 5 91850 0 0 0 0 TBD
’ for diversion TCFT,SBC Diversions
operations
Develop and USGS,ACOE,
implement flood BLM,NMFS,
sséhg!\g-l control CDFG ﬂiﬁ’,ﬂ;ﬂﬁg 1.4 3B 100 0 0 0 0 0 0
’ maintenance CT,SCHR,EII,
program TCFT,SBC
Develop and
implemerr:t flood CCC,NMFS,
SMM- control CDFG,NMFS, Flood Control 14 3B 100 0 0 0 0 0 0
SCS-5.2 maintenance CT,SCHR,EII, Maintenance '
TCFT,SBC
program
Conduct
USGS,CT,
SMM- grou'ndwater _ SCHREIl TCFT, Groundvyater 1,4 1B 5 275550 0 0 0 0 275550
SCS-6.1 | extraction analysis SBC Extraction
and assessment
Develop and
implement USGS,CDFG
SMM- grogndwater cT SéHR Bl ' Groundvyater 14 1B 10 254350 29775 o o o 204125
SCS-6.2 monitoring and ’ = Extraction '
TCFT.SBC
management
program
Southern California Steelhead Recovery Plan January 2012
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Action e G ()
R stimated Costs
Action . Potential Listing RIS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EY FY EY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
oot o0 o | FemALsGS
SMM- vg etate Igvees ACOEBLM, Levees and
getate ! NMFS,CDFG, - an 1,4 3B 100 0 0 0 0 0 0
SCS-7.1 and eliminate Channelization
minimize herbicide CT,SCHR El,
TCFT,SBC
use near levees
Develop and CCC,NMFS,
SMM- implement a plan CDFG,NMFS, Levees and
SCS-7.2 to restore natural CT,SCHR,EII, Channelization L4 3B 20 4217625 az17625 4217625 4217625 0 16870500
channel features TCFT,SBC,SBC
USGS,NMFS,
Review and USFWS, -
Sschgf\g'l modify mining | CDFG,CDMG '\gﬂ';? "i’:]"d 1,4,5 2B 5 68030 0 0 0 0 68030
: operations CT,SCHREll, ying
TCFT,SBC
Develop and
implement a
SMM- Vlvsrfetsges(sj;s/\g?hee CDFG,NMFS, Non-Native relfct)acr) ';o
P CT,SCHREIl, i 1,3,5 3B . 0 0 0 0 0 0
SCS-9.1 impacts of non- Species regional
. . TCFT,SBC
native species and costs
develop control
measures
Develop and 100 -
SMM- implement a non- CDFG,NMFS, Non-Native refer to
$CS-9.2 native species CT,SCHR.EII, species 1,3,5 3B regional 0 0 0 0 0 o
’ monitoring TCFT,SBC P 9
costs
program
Develop and
implement a
h . CDFG,NMFS, .
SMM- | public education |~ ooy o g Non-Native 1,3,5 3B 20 76140 76140 76140 76140 0 304560
SCS-9.3 program on non- Species
. . TCFT,SBC
native species
impacts
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing RIS Task SIMEEE) e
" Recovery Action Collaborators Threat Source Factors | (1A, 1B, Duration
(1-5) 2A, 2B, FY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review and
modify
SMM- development and NRCS,CCC, ongoing
sCs- management CDFG,ACOE, Recreational 1,2,3, 1B -cost of 0 0 0 0 0 0
101 plans for CT,SCHR,EII, Facilities 4,5 doing
' recreational areas TCFT,SBC business
and national
forests
Develop and
SMM- implement a CDFG,CT, .
scs. | Publiceducation | gopp pyirepr | Recreational 135 2B 20 76140 76140 76140 76140 0 304560
102 program on SBC Facilities
watershed
processes
Review and
modify
development and
management
SMM- recreg'?gri;?;reas USFS, CT, Recreational 1,2,3 ?2(9)3!23
SCS- : SCHR,EII,TCFT, - e 2B ) 0 0 0 0 0 0
103 and national SBC Facilities 4,5 dqmg
forests (Southern business
California National
Forest Vision, Forest
Strategy, and
Design Criteria)
M| o fiter | NMFSDOT
SCS- CT,SCHR,EII, Roads 1,4 3B 20 32260 32260 32260 32260 0 129040
11.1 runoff from TCFT,SBC
roadways
Manage roadways
SMM- rizr;cr}ilaidtjzao(ir?gct)r DOT.CT, re?gr to
SCS- SCHR,EII,TCFT, Roads 1,4 3B . 0 0 0 0 0 0
112 and restore SBC regional
abandoned costs
roadways
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing RIS Task SIMEEE) e
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators (1 _ 5) 2A. 2B, Duration EY FY EY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implemSnt an CDFG,EPA,
SMM- estuary restoration NFWF,NMFS, Upslope/ 1,2,3
SCS- and management ACOE,FWS, Upstream 4 ’5 ' 1B 5 13234570 0 0 0 0 13234570
12.1 CT,SCHR,EII, activities ’
plan for the Santa
. TCFT,SBC
Maria River Estuary
Review and
SMM- modify applicable CCC,NMFS, Upslope/ 123
SCS- County and/or CT,SCHR,EII, Upstream 4 '5 ' 2B 5 62400 0 0 0 0 62400
12.2 City Local Coastal TCFT,SBC activities '
Plans
Develop, adopt,
SMM- and implement BLM,CT, Urban
SCS- urban land-use SCHR, Development 1,4 3B 5 62400 0 0 0 0 62400
13.1 planning policies Ell,TCFT,SBC
and standards
SMM- Retrofit storm NMFS,DOT, Urban
SCs- drains in CT,SCHR,EII, Development 1,4 3B 20 0 0 0 0 0 0
13.2 developed areas TCFT,SBC
Review Callifornia
SMM- Tgegi?nacl:watelr st;zV(\é(ng?sc Olrlgomgf
uality Contro ,CT, -costo
?Lisl- Board Watershed HR,EI,TCFT, Urban Effluents L4 2B doing 0 0 0 0 0 0
' Plans and modify SBC business
Stormwater Permits
Review, assess and
modify NPDES ongoing
SMM- wastewater RWQCB,CT, - cost of
SCS- discharge permits | SCHR,EII,TCFT, Urban Effluents 1,4 2B ) 0 0 0 0 0 0
14.2 (e.g., Santa Maria SBC dqmg
business
Wastewater
Treatment Facility)
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
R stimated Costs
Action . Potential Listing RIS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A, 2B. uration EY FY EY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
SMM- implement an CDFFP,BLM, 100 -
integrated USFS,LPFW, - refer to
Slgsl- wildland fire and CT,SCHR, wildfires L4s 18 regional 0 0 0 0 0 0
' hazardous fuels EIl,TCFT,SBC costs
management plan
S Estimated Costs ($)
ioti stimated Costs
Action . Potential Listing RES Task
# Recovery Action Collaborat Threat Source Factors | (1A, 1B, Durati
ollaborators (1 _ 5) 2A, 2B, uration FY EY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Cuyama River
'ﬁgfe':’n’;ﬁt”g NRCS, USGS,
Sccél-?i.l Watseer ;rilrig-nvilide NC'\?',FSS(’:SIE, Eﬁ; Déegﬁ)u;)t:qr:rl] ¢ 1,4 3B 20 7440 2999040 2999040 2999040 0 9004560
TCFT,SBC,VC
management plan
Develop, adopt,
and implement NRCS,BLM,
CR- agricultural land- NMFS,CT, Agricultural
62400 0 0 0 0 62400
SCs-1.2 use planning SCHR,EIl, TCFT, Development L4 3B 5
policies and SBC,vVC
standards
Manage 20—
CR- agricultural BLM,NMFS,CT, Aaricultural refer to
development and SCHR,EIl, TCFT, 9 1,4 3B ) 0 0 0 0 0 0
SCS-1.3 L Development regional
restore riparian SBC,vC
costs
zones
Ma”;g;f:g‘igoc" NRCS BLM,
CR- LS NMEFS,CT, Agricultural
sCs-1.4 | Mmantainorrestore | oo o ey 1crT, | Development | 4 38 5 47520 0 0 0 0 47520
aquatic habitat
) SBC,vVC
functions
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ioti stimated Costs
Action . Potential Listing Rank Task
4 Recovery Action Collab Threat Source Factors | (1A, 1B, D -
ollaborators (l _ 5) 2A. 2B, uration FY EY EY FY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and NRCS, 20 -
CR- implement a plan USFS,USGS, Agricultural refer to
plement a p NMFS, CDFG, g 1,4 2B . 0 0 0 0 0 0
SCs-2.1 to minimize runoff Effluents regional
from agricultural CT,SCHREll, costs
gre TCFT,SBC,VC
activities
Develop and
implement a plan
to remove or
P the 8vatershed USFS, Culverts and 20 -
CR- (See Steelhead ACOE,BLM, Road Crossings 1.4 3A refgr to o o o o o o
SCs-3.1 Miaration DWR, (Passage regional
Assessgment and CT,SCHREII, Barriers) costs
TCFT,SBC,VC
Recovery
Opportunities for
the Sisquoc River,
California, 2003)
Provide fish BOR,CDFG,
CR- passage around NMFS, USFWS, Dams and
sCs-41 dams and USFS,DWR, Surface Water 1,3,4 1A 20 TBD TBD TBD TBD TBD TBD
’ diversions (e.g., CT,SCHR,EII, Diversions
Twitchell Dam) TCFT,SBC,VC
mplement water | BOR: COFS,
CR- maga ement plan NMFS, Dams and
9 p USGS,CT, Surface Water 1,3,4 1B 5 TBD TBD TBD TBD TBD TBD
SCS-4.2 | for dam operations . .
(e.g. Twitchell SCHR,EII, Diversions
9 TCFT,SBC
Dam)
ey | usasacoe
CR- P ool BLM,NMFS,CT, | Flood Control 14 a8 100 . . . . . .
SCS-5.1 maintenance SCHR,EIl, TCFT, Maintenance ’
SBC,VC
program
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing Rank Task SRS Sl
o Recovery Action Collaborators Threat Source Factors | (1A, 1B, Duration
(1-5) 2A, 2B, FY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement flood CCC,NMFS,
e, control coFG.CcT, | Feeacontol |y 38 100 0 0 0 0 0 0
’ maintenance SCHR,EIl, TCFT
program
Conduct USGS,NMFS,
CR- groundwater CDFG, CT, Groundwater
SCS-6.1 | extraction analysis | SCHREIITCFT, Extraction L4 38 5 275550 0 0 0 0 275550
and assessment SBC,VC
Develop and
implement a USGS,NMFS,
CR- groundwater CDFG, CT, Groundwater
5Cs-6.2 | monitoring and | SCHR,EILTCFT, Extraction L4 38 10 254350 | 39775 0 0 0 294125
management SBC,vC
program
Develop and
implement a plan FEMA,USGS,
CR- to vegetate levees ACOEBLM, Levees and
L NMFS,CDFG, L 1,4 3B 100 0 0 0 o 0 0
SCs-7.1 and eliminate or Channelization
minimize herbicide CT.SCHRE,
TCFT,SBC,VC
use near levees
Develop and CCC,NMFS,
CR- implement plan to CDFG,CT, Levees and
SCS-7.2 restore natural SCHR,EII,TCFT, Channelization L4 3B 20 a217625 azirezs 4217625 azir62s 0 16870500
channel features SBC,VC
USGS,NMFS,
CR- Rev‘iew an_d USFWS,CDFG, Mining and
SCs-8.1 modify mining CDMGCT, Quarying 1,4,5 3B 5 68030 0 0 0 0 68030
’ operations SCHR,EII,TCFT,
SBC,VC
Develop and
implement
watershed-wide 100 -
CR- plan to assess the CDFG,NMFS, Non-Native refer to
SCS-9.1 impacts of non- CT,SCHR Ell, Species L35 3B regional 0 0 0 0 0 0
. ; TCFT,SBC,VC
native species and costs
develop control
measures
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential Listing Rank Task
4 Recovery Action Collab Threat Source Factors | (1A, 1B, D -
ollaborators (l _ 5) 2A. 2B, uration FY EY EY FY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and 100 -
CR- implement a non- CDFG,NMFS, Non-Native refer to
$CS-9 2 native species CT,SCHREII, Species 1,3,5 3B regional 0 0 0 0 0 0
: monitoring TCFT,SBC,VC P 9
costs
program
Develop and
o |mp|edmentt'publlc CDFG.NMFS, NomNati
$Ce 03 education CT.SCHR,EIl, 2”' atve 1,35 3B 20 76140 76140 76140 76140 0 304560
-9. program on non- TCFT.SBC.VC pecies
native species
impacts
Develop and
CR- L;gizlzrgjg:azon CDFG,CT, Recreationall
SCs- p SCHR,EIl, Facilti 1,3,5 2B 20 76140 76140 76140 76140 0 304560
101 program on TCFT,SBC,VC acilities
watershed
processes
Review and
develgwrgg}r/lt and USFS,USFWS,
CR- mang ement NMFS,CDFG, Recreational
SCs- Iags for CDPR,BLM,CT, Facilities 1,4 3B 5 62400 0 0 0 0 62400
10.2 recregtional areas SCHR EILTCFT,
. SBC,VC
and national
forests
Review and
modify
development and
manlzgse;grent USFS,USFWS, ongoin
CR- recregtional areas NMFS,CDFG Recreational 1,2,3 - c?)st ogf
SCs- . CDFFP,CT, o o 2B : 0 0 0 0 0 0
and national Facilities 4,5 doing
10.3 SCHR,EII,TCFT, .
forests (Southern business
. : . SBC,VC
California National
Forest Vision, Forest
Strategy, and
Design Criteria)
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ioti stimated Costs
Action . Potential Listing Rank Task
4 Recovery Action Collab Threat Source Factors | (1A, 1B, D -
ollaborators (l _ 5) 2A. 2B, uration FY EY EY FY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Manage roadways
CR- and adjacent DOT, NMFS, 20 -
sCs- riparian corridor CDOT,CDFG, Roads 1,4 38 refgr to o 0 0 0 0 0
111 and restore CT,SCHREII, regional
' abandoned TCFT,SBC,vVC costs
roadways
CR- Retrofit storm DOT, NMFS, 20 -
SCs- drains to filter CDOT,CDFG, Roads 1,4 38 refgr to o o o o o o
11.2 runoff from CT,SCHREII, regional
' roadways TCFT,SBC,vC costs
Review and
CR- modify applicable Cg;g'\él;s Upslope/ 123
SCSs- County and/or o Upstream o 2B 5 312000 0 0 0 0 312000
121 City Local Coastal SCHR Ell, activities 45
: Y TCFT,SBC,VC
Plans
Develop, adopt,
CR- and implement NMFS,CDFG, Urban
SCS- urban land-use CT,SCHR,EII, Development 1,4 3B 5 62400 0 0 0 0 62400
131 planning policies TCFT,SBC,vVC p
and standards
CR- Retrofit storm NMEFS,DOT, Urban
SCs- drains in CDFG,CT, Development 1,4 3B 20 0 0 0 0 0 0
13.2 developed areas SCHR,EII,TCFT p
Review California
Regional Water .
CR- Quality Control SSVV;(?S (B:'T ?2?);'1?
SCs- Board Region iyl Urban Effluents 1,4 3B ; 0 0 0 0 0 0
SCHR,EII,TCFT, doing
141 Watershed Plans f
. SBC,vVC business
and modify
Stormwater Permits
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
ioti stimated Costs
Action . Potential Listing Rank Task
4 Recovery Action Collab Threat Source Factors | (1A, 1B, D -
ollaborators (l _ 5) 2A. 2B, uration FY EY EY FY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review, assess and
modify NPDES RWQCB,
CR- wastewater SWRCB,DOT, ongoing
SCs- discharge permits NMFS,CDFG, Urban Effluents 1,4 2B - co_st of o o o o o o
14.2 (e.g., Cuyama CDOT,CT, doing
' Community SCHR,EII,TCFT, business
Sanitation District SBC,VC
Treatment Facility)
mplementan | USFSUSPNS, 100-
CR- ir?te rated LPFW,CDFG, refer to
SCS | idlarg fire and USGS,CT, wildfires 1,4,5 8 | oo 0 0 0 0 0 0
151 hazardous fuels SCHREl,TCFT, gosts
SBC,VC
management plan
Southern California Steelhead Recovery Plan January 2012
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Action
Listing Rank Estimated Costs ($)
Action . Potential Task
Recovery Action Threat Source Factors | (1A, 1B, :
# Collaborators @ -5) SA 2B Duration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Sisquoc River
Develop, adopt,
and implement NRCS,BLM,
Sis-SCS- agricultural land- NMFS,CDFG, Agricultural
62400 0 0 0 0 62400
11 use planning CT,SCHREII, Development L4 3B 5
policies and TCFT,SBC
standards
Manage 20 -
. ) agricultural BLM,NMFS, .
slslszcs developmentand | CT,SCHREI, DAeggﬁ)“'t;r:r']t 1,4 38 rr:f‘forr:gl 0 0 0 0 0 0
' restore riparian TCFT,SBC p 9
costs
zones
Manage livestock NRCS,
. ) grazing to BLM,NMFS, .
Slslsgs maintain or restore CDFG.CT, D'Zggﬁ)u'trl:]r:rl‘t 1, 4, 3B 5 47520 0 0 0 0 47520
: aquatic habitat | SCHREIITCFT, P
functions SBC
imgli\r/ﬁleona :r;?an NRCS, USFS, 20 -
Sis-SCS- s NMFS,SWRCB, Agricultural refer to
21 t]fion%'”ém'rizsurllt":r‘;? CT.SCHREI, Effluents L4 2B regional 0 0 0 0 0 0
gre TCFT,SBC costs
activities
Develop and
implement plan to 20 -
remove or modify
fish passage refer to
barriers within the NMFPS,USFS, santa
UACOE,BLM, Culverts and Maria
. watershed (See . .
Sis-SCS- steelhead USFS,CDOT,C Road Crossings 14 3A main- o o o o o o
3.1 Miaration DFG,DWR,CT, (Passage ' stem,
9 SCHR,EII,TCFT, Barriers) costs
Assessment and
SBC are
Recovery aggreg
Opportunities for gtged
the Sisquoc River,
California 2003.)
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential LRI LR Task
4 Recovery Action Collaborat Threat Source Factors | (1A, 1B, Durati
ollaborators (1 _ 5) 2A, ZB, uration FY EY EY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and NRCS,USFS,
Sis-SCS- implement water USFWS,NMFS, Dams and
a1 management plan CDFG,CT, Surface Water 1,3,4 3B 5 91850 0 0 0 0 91850
’ for diversion SCHR,EII,TCFT, Diversions
operations SBC
mprement flood | USGSACOE,
Sis-SCS- P control BLM,NMFS,CT, Flood Control 14 3B 100 0 0 0 0 0 0
5.1 . SCHR,EII,TCFT, Maintenance '
maintenance
SBC
program
mplement food |  CCCNMES
Sis-SCS- P ool CDFG,CT, Flood Control L4 a8 100 . , . . . .
5.2 . SCHR,EII,TCFT, Maintenance '
maintenance
SBC
program
USGS,USFS,
Sis-SCS- r(c):l?r:]ddvl\J/;er USFWS,NMFS, Groundwater
6.1 tg i vsi CDFG,CT, Extract 1,4 3B 5 275550 0 0 0 0 275550
. extraction analysis SCHR.EIl TCFT, xtraction
and assessment
SBC
?nf;’g;%g{‘g USGS,USFS,USF
) WS,NMFS,
s|sészcs- gro;:nqiwaterd CDFG.CT. GrEOLtJnd\;yater 1,4 3B 10 254350 39775 0 o 0 204125
: n;?;;;”gﬁqzﬂ : SCHR,EII,TCFT, xtraction
g SBC
program
_ Develop and FEMA,ACOE,
implement plan to
Sis-SCS- vegetate levees BLM,NMFS, Levees and
getate CDFG,CT, an 1,4 3B 100 0 0 0 0 0 0
7.1 and eliminate or Channelization
S . SCHR,EII,TCFT,
minimize herbicide
SBC
use near levees
Develop and CCC,NMFS,
Sis-SCS- | implement a plan CDFG,CT, Levees and
7.2 to restore natural SCHR,EII,TCFT, Channelization 1.4 3B 20 4217625 | 4217625 4217625 4217625 0 16870500
channel features SBC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ioti stimated Costs
Action . Potential LRI LR Task
4 Recovery Action Collaborat Threat Source Factors | (1A, 1B, Durati
ollaborators (1 _ 5) ZA, ZB, uration FY EY EY FY EY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
USGS,NMFS,
. Review and USFWS,CDFG, -
S'Sésfs' modify mining CDMGCT, '\gr&'gﬁ ??d 1,4,5 3B 5 68030 0 0 0 0 68030
: operations SCHREII,TCFT, ying
SBC
Develop and
implement
watershed-wide USFWS,USFS, 100 -
Sis-SCS- plan to assess the NMFS,CDFG, Non—Na_ltlve 13,5 3B ref(_—:'r to o o o o o o
9.1 impacts of non- CT,SCHREII, Species regional
native species and TCFT,SBC costs
develop control
measures
Develop and 100 -
si-scs- | mPlementanon- | CDFGNMES, | o Native refer to
92 native species CT,SCHR,EII, Species 1,3,5 2B regional 0 0 0 0 0 0
’ monitoring TCFT,SBC P 9
costs
program
Develop and
implement public USFWS,USFS,
Sis-SCS- education NMFS,CDFG Non-Native
! ' A 76140 76140 76140 76140 0 304560
9.3 program on non- CT,SCHREII, Species L35 2B 20
native species TCFT,SBC
impacts
Develop and
implement public USFS, USFWS,
Sis-SCS- education NMFS,CDFG, Recreational 1,2,3,4,
10.1 program on CT.SCHREI, Facilities 5 2B 20 S ro140 7or40 0 304500
watershed TCFT,SBC
processes
Review and
modify USFS,USFWS,
development and
Sis-SCS- management NMFS,BLM, Recreational
10.2 | 2 for CDPR,CDFG, Faciliti 1,2,4 2B 5 62400 0 0 0 0 62400
- recre‘;filoria?areas CT,SCHREI, actes
. TCFT,SBC
and national
forests
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ioti stimated Costs
Action . Potential LRI LR Task
4 Recovery Action Collaborat Threat Source Factors | (1A, 1B, Durati
ollaborators (1 _ 5) ZA, ZB, uration FY EY EY FY EY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review and
modify
development and
management
plans for ongoing
Sis-SCS- | recreational areas | USFS,CT,SCHR, Recreational 1,2,3, B - cost of 0 0 0 0 0 0
10.3 and national Ell,TCFT,SBC Facilities 4,5 doing
forests (Southern business
California National
Forest Vision, Forest
Strategy, and
Design Criteria)
Manage
roadways and 20 -
. adjacent riparian
Sis-SCS- - DOT,CT,SCHR, refer to
111 corridor and EILTCFT SBC Roads 1,4 3B regional 0 0 0 0 0 0
restore costs
abandoned
roadways
Si5.5CS Set.mf'; St]f.)lim NMFS,DOT,
15 ) rains to fiter CT,SCHR,EII, Roads 1,4 20 32260 32260 32260 32260 0 129040
11.2 runoff from
TCFT,SBC
roadways
mozﬁ;”g\é)vpalliggble CCC,CDFG, Upslope/
Sis-SCS- County and/or USFWS,NMFS, Upstream 1,23 3B 5 312000 0 0 0 0 312000
121 City Local Coastal CT.SCHR Ell, activities 45
y TCFT,SBC
Plans
Develop, adopt,
. and implement CDFG,CT,
Sis-SCS- urban land-use SCHREII,TCFT, urban 1,4 3B 5 62400 0 0 0 0 62400
131 ) s Development
planning policies SBC
and standards
. Retrofit storm NMFS,DOT,
s|s1-§(§s- drains in CT,SCHREII, Dev‘éjga;ent 1,4 3B 20 0 0 0 0 0 0
’ developed areas TCFT,SBC p
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
ioti stimated Costs
Action . Potential LRI LR Task
4 Recovery Action Collaborat Threat Source Factors | (1A, 1B, Durati
ollaborators (1 _ 5) ZA, ZB, uration FY EY EY FY EY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review California
Regional Water RWQCB, ongoing
Sis-SCS- Quality Control SWRCB,CT, - cost of
141 | Board Watershed | SCHRENTCFT, | UPanEffluents 11,4 3B doing 0 0 0 0 0 0
Plans and modify SBC business
Stormwater Permits
Review, assess and ongoin
Sis-SCS- modify if necessary RWQCSB,CT, ) c%st ng
all NPDES SCHR,EII,TCFT, Urban Effluents 1,4 3B ; 0 0 0 0 0 0
14.2 doing
wastewater SBC ;
. . business
discharge permits
Develop and USFS,USFWS,
implement an 100 -
Sis-SCS- integrated NMFS,USGS, refer to
_ntegra CDFG,LPFW, Wildfires 1,4,5 2B . 0 0 0 0 0 0
151 wildland fire and regional
hazardous fuels CT.SCHR Ell, costs
TCFT,SBC
management plan
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Table 9-5. Southern California Steelhead DPS Recovery Action Table for Santa Ynez River Watershed (Monte Arido Highlands BPG).

Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
Recovery Action Collab Threat Source Factors | (1A, 1B, D .
# ollaborators (l _ 5) 2A. 2B, uration FY EY FY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Santa Ynez River
otropaer | s
SYR- cultiraltang. | USGSUSFWS, | i
agricuituralian NMFS,CT, gricuitura 1,4 2B 20 114800 46285184 | 46285184 46285184 0 138970352
SCS-1.1 use planning Development
2 SCHR,EII,TCFT,
policies and SBC
standards
Manage NRCS,BLM, 20 -
SYR- agricultural NMFS,CDFG, Agricultural refer to
development and CT,SCHREII, 9 1,4 2B ) 0 0 0 0 0 0
SCSs-1.2 L Development regional
restore riparian TCFT,
costs
zones SBC
Manage livestock
: grazing to BLM,NMFS, .
Sé\s(?l 3 maintain or restore CT,SCHR,EII, Dlzgg(lgunrl::;t 1, 4, 3B 5 47520 0 0 0 o 47520
' aquatic habitat TCFT,SBC P
functions
Develop and NRCS, FEMA 20 -
) implement plan to NMFS,SWRCB, .
covs | minimize runoff CDFG,CT, Ag#ﬁg;“t;a' 1,4 2B rffie;;gl 0 0 0 0 0 0
' from agricultural SCHR,EII,TCFT, gosts
activities SBC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing LS Task SHIMEIEE st
Recovery Action Threat Source Factors | (1A, 1B, .
# Collaborators (l _ 5) 2A. 2B, Duration FY EY FY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement plan to
remove or modify
fish passage
barriers within the
watershed (See
Steelhea(d USFS, NMFS,
- , , oad Crossings refer to
SCS-3.1 Assgssment and DWR.CT, (Passage 1,4 2A regional 0 0 0 0 0 o
ecovery SCHREIl,TCFT, Barriers) costs
Opportunities for SBC
the Santa Ynez
River, California
2003; and Lower
Santa Ynez River
Fish Management
Plan, 2009.)
Provide fish
passage around BOR, NMFS,
SYR- _ dams and ACOE,BLM, Dams and
5CS-4.1 diversions (e.g., USFS,CDFG, Surface Water 1,3, 4 1A 20 TBD TBD TBD TBD TBD TBD
' Bradbury, DWR,CT,SCHR, Diversions
Gibraltar, and Ell,TCFT,SBC
Juncal dams)
Develop and
. | mplementwater | NRCSNMES | oo g
SCS—4_.2 ma?age_mer_lt plan CT,SC;-lR,EII, ! Surfgce Water 1,3,4 1B 5 TBD TBD TBD TBD TBD TBD
or dlver5|on TCFT.SBC Diversions
operations
Develop and
implement water BOR, SWRCB,
SYR- management plan NMFS,CDFG, Dams and
SCS-4.3 for dam operations USGS,CT, Surface Water 1,3, 4 1B 100 TBD TBD TBD TBD TBD TBD
' (e.g., Bradbury, SCHR,EII,TCFT, Diversions
Gibraltar, and SBC
Juncal dams)
Southern California Steelhead Recovery Plan January 2012

9-36



Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY FY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and USCOE,
: implement flood RWQCB,NMF,
o control coFG.CT, | heeacontol | 4 28 100 0 0 0 0 0 0
’ maintenance SCHR,EII,TCFT,
program SBC
Conduct USGS,NMFS,
SYR- groundwater SWRCB,CDFG, Groundwater
. . . 2
SCS-6.1 | extraction analysis CT,SCHR,EII, Extraction L4 18 5 275550 0 0 0 0 75550
and assessment TCFT,SBC
Develop and
implement a
USGS,CT,
SYR- groyndwater SCHR.EITCFT, Groundvx_/ater 1,4 18 10 254350 39775 0 0 0 204125
SCS-6.2 monitoring and SBC Extraction
management
program
Develop and CCC,NMFS,
SYR- implement plan to CDFG,CT, Levees and
SCs-7.1 restore natural SCHR,EII,TCFT, Channelization L4 2B 20 a217625 azirezs 4217625 4217625 0 16870500
channel features SBC
imDIee\:rfleonF: chlian FEMA,USGS,
SYR- to \E)e etate IeF\)/ees ACOEBLM, Levees and
getad NMFS,CT, an 1,4 2B 100 0 0 0 0 0 0
SCS-7.2 and eliminate or Channelization
S g SCHR,EII,TCFT,
minimize herbicide
SBC
use near levees
Develop and NRCS, FEMA,
SYR- implement stream USFS,USFWS, L d
SCS-7.3 bank and riparian NMFS,ACOE, Cheveesl_ arl. 1,4 2B 20 4717625 4717625 4717625 4717625 16870500
o corridor restoration BLM,CT,SCHR, anneization
plan Ell,TCFT,SBC
USGS,NMFS,
SYR- Review and USFWS,CDFG, Minina and
Ses.8.1 modify mining CDMG,CT,SC Quar? - 1.4,5 2B 5 68030 0 o o o 68030
: operations HREIl,TCFT, ying
SBC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing LS Task SHIMEIEE st
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators (l _ 5) 2A. 2B, Duration FY EY FY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement a
watershed-wide USFWS,USFS, 100 -
SYR- plan to assess the NMFS,CDFG, Non-Na_itive 13,5 o8 refgr to 0 0 0 0 0 0
SCS-9.1 impacts of non- CT,SCHREII, Species regional
native species and TCFT,SBC costs
develop control
measures
Develop and
SYR- implemenF'z anon- CUDST:CS; ltljlf/'lzggls Non-Native relf(;or ;o
SCS-9.2 natlve‘spe_eues CT,SCHREII, Species L35 2B regional 0 0 0 0 0 0
monitoring TCFT,SBC costs
program
Develop and
implement a CDFG,USFWS,
SYR- public education USFS,NMFS, Non-Native
SCS-9.3 program on non- CT,SCHREII, Species 1,35 2B 20 ro140 ror40 ror40 ror40 0 304560
native species TCFT,SBC
impacts
Review and
modify
development and
management
plans for
recreational areas
and national USFS,USFWS, ongoing
SYR- forests (e.g., U.S. NMFS,CDFG, .
SCs- Forest Service Los CT,AC, Re;: reft—lj}:!onal 1‘42‘53’ 2B . go_st of 0 0 0 0 0 0
10.1 padres National SCHR Ell, acfities : bug’i'r']”egss
Forest Land TCFT,SBC
Management
Plan, Southern
California National
Forest Vision, Forest
Strategy, and
Design Criteria)

Southern California Steelhead Recovery Plan
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY FY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Manage off-road USFS,USFWS, ongdoin
SYR- recreational NMFS,CDFG, Recreational 123 -cgst 0?
SCs- vehicle activity in SCHR,EII,TCFT, o T 2B . 0 0 0 0 0 0
L . Facilities 4,5 doing
10.2 riparian floodplain SBC .
. business
corridors
Develop and
SYR- ImpLedmir;ttigl:]bllc CDFG,NMFS, Recreational 1,2,3
SCs- u CT,SCHR,EII, Facilit 4 5 ’ 2B 20 76140 76140 76140 76140 0 304560
103 program on TCFT.SBC acilities ,
watershed
processes
) NRCS,NMFS,
SCS- P CDFG,CT, Roads 1,4 2B 20 32260 32260 32260 32260 0 129040
1.1 rfon; dwg’”; SCHR Ell,TCFT,
Y SBC
N aciacent | DOTIUSES 20-
SYR- riparian ::orridor NMFS,CDOT, refer to
SCs- pan o ostore CDFGCT, Roads 1,4 2B o] 0 0 0 0 0 0
11.2 SCHREIl,TCFT, 9
abandoned costs
SBC
roadways
Review and
SYR- modify applicable CCC,NMFS, Upslope/ 123
SCS- County and/or CT,SCHR,EII, Upstream 4 5 ’ 1B 5 312000 0 0 0 0 312000
121 City Local Coastal TCFT,SBC activities ’
Plans
Review and
modify the
SYR- Vandenberg Air USAF, USFWS, Upslope/
NMFS,CCC, 1,23,
SCS- Force Base Upstream 1B CDB 0 0 0 0 0 0
12.2 Integrated Natural CT,SCHR Ell, activities 45
: g TCFT,SBC
Resources
Management Plan
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY FY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and VAFB,NMFS,
SYR- implement an CCC, AC, Upslope/ 123
SCsS- estuary restoration BLM,USFS,CT, Upstream 4 5 ’ 1B 5 38133615 0 0 0 0 38133615
12.3 and management | SCHR,EII,TCFT, activities ’
plan SBC
Develop, adopt, NMFS,BLM,
SYR- and implement RWQCB, Urban
SCS- urban land-use CDFG,CT, Development 1,4 2B 5 62400 0 0 0 0 62400
131 planning policies SCHR,EII,TCFT, P
and standards SBC
SYR- Retrofit storm NMFS,DOT, Urban
SCS- drains in CT,SCHR,EII, Development 1,4 2B 20 0 0 0 0 0 0
13.2 developed areas TCFT,SBC p
ng lei\c/)vngIa\lll\];eozligra RWQCEB, ongoin
SYR- ngalit Control SWRCB,NMFS, - cgst ogf‘
SCS- Y CDFG,CT, Urban Effluents 1,4 2B : 0 0 0 0 0 0
Board Watershed doing
14.1 . SCHR,EII,TCFT, }
Plans and modify business
? SBC
Stormwater Permits
Review, assess and
modify NPDES
wastewater
discharge permits RWQCB,CDFG ongoing
SYR- (e.g., Lompoc NMFS, CT - cost of
SCs- Regional e Urban Effluents 1,4 2B ; 0 0 0 0 0 0
SCHR,EII,TCFT, doing
14.2 Wastewater SBC business
Treatment Facility
and Santa Ynez
Band Wastewater
Treatment Facility)
mplementan | USFSUSEWS 100-
SYR- ir?te rated NMFS,USGS, refer to
SCS- ) gra CDFG,LPFW, Wildfires 1,4,5 1B ) 0 0 0 0 0 0
wildland fire and regional
151 hazardous fuels CT.SCHR Ell, costs
TCFT,SBC
management plan
Southern California Steelhead Recovery Plan January 2012
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Table 9-6. Southern California Steelhead DPS Recovery Action Table for Ventura River Sub-Watersheds (Monte Arido Highlands BPG).

Action Estimated Costs ($)
AT stimated Costs
Action . Potential Listing Bals Task
Recovery Action Collab Threat Source Factors | (1A, 1B, D .
# ollaborators (l _ 5) 2A., 2B, uration EY FY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Mainstem Ventura River
Deve.lop, adopt, NRCS,
and implement 20 -
) USFWS,NMFS, .
VenR- agricultural land- Agricultural refer to
SCS-1.1 use plannin CDFG,CT, Development 1.4 2B regional 0 0 0 0 0 0
: e 9 SCHR,EII,TCFT, P 9
policies and Ve costs
standards
Manage livestock NRCS,BLM,
_ grazing to USFWS,NMFS, .
s\é;esr.]f 5 maintain or restore CDFG,CT, Dgggfoun;rgrll t 1,4, 2B 5 47520 0 0 o 0 47520
: aquatic habitat | SCHREII,TCFT, P
functions VC
Manage NRCS,BLM, 2 _ refer
VenR- agricultural USFWS,NMFS, Aaricultural to
development and CDFG,CT,sC 9 1,4 2B . 0 0 0 0 0 0
SCS-1.3 L Development regional
restore riparian HR,EII,TCFT,
costs
zones VvVC
Develop and NRCS,NMFS,R
implement a plan WQCB 20-
™ | tominimize runoft | CDFGCT, Agroultural 1,4 28 | [ferto 0 0 0 0 0
' from agricultural SCHR,EII,TCFT, 9
i costs
activities VvC
Develop and USFS,USFWS,
implement planto | USDOT,NMFS, Culverts and 20 -
VenR- remove or modify CDFG,CDOT | Road Crossings 14 3A refer to 0 0 0 0 0 0
SCS-3.1 fish passage DWR,CT, (Passage ' regional
barriers within the SCHR,EII,TCFT, Barriers) costs
watershed VC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
T stimated Costs
Action . Potential Listing Bals Task
4 Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A., 2B, uration EY FY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Provide fish BOR,NMFS,
vorr. | PR | s | _oamsand
SCS-4.1 diversions (e.g., CDFG,DWR, Sug?/ii\/c\)/;ter L34 A 20 T80 8P b b s b
Foster Park, Robles CT,SCHREII,
diversions) TCFT,VC
Develop and
implement a water BOR.NMFS,
VenR management plan CDFG.CT Dams and
SCS-4.-2 for d!version SCHR,EII’,TC;:T, Surface Water 1,34 1B 5 TBD TBD TBD TBD TBD TBD
operations (e.g., Ve Diversions
Foster Park, Robles
diversions, etc.)
Develop and
implement a water BOR,NMFS, Dams and
VenR- management plan USGS,CDFG,
. TBD TBD TBD TBD TBD TBD
SCS-4.3 | for dam operations CT,SCHR,EII, Sug?/(;?si\griter 1,34 18 100
(e.g., Casitas and TCFT,VC
Matilija)
Develop and NRCS,ACOE,
implement flood USFWS,NMF,
MY control CCCCDFG, | F00C Contol |y 4 28 100 0 0 0 0 0 0
' maintenance CT,SCHR,EII,
program TCFT,VC
Conduct USGS,NMFS,
VenR- groundwater CDFG,CT, Groundwater
; . . 275550 0 0 o o 275550
SCS-6.1 | extraction analysis | SCHR,EI,TCFT, Extraction 1.4 A 5
and assessment vVC
Develop and
implement USGS,NMFS,
VenR- groundwater CDFG,CT, Groundwater
SCS-6.2 monitoring and SCHR,EII,TCFT, Extraction 1.4 1A 10 254350 3017 0 0 0 294125
management vC
program
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential LI RS Task SIS (o (5
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators (l _ 5) 2A., 2B, Duration EY FY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and NRCS,USGS,A
VenR- implement stream U;::SVEBNLI\,\:FS Levees and
SCS-7.1 fg:gg’:‘e’srt'gz&? CDFG,CT, | Channelization | 4 28 100 0 0 0 0 0 0
plan SCHR,EII,TCFT,
VvVC
NRCS,USGS,U
SFWS
Develop and '
VenR- implemenri a plan ACOEBLM,N Levees and
MFS,CCC, T 1,4 2B 20 4217625 4217625 4217625 4217625 0 16870500
SCS-7.2 to restore natural Channelization
channel features CDFG,CT,
SCHR,EII,TCFT,
VvC
Develop and
implemen?plan to FEMA,USGS,
VenR- vegetate levees ACOEBLM, Levees and
o NMFS,CT, - 1,4 2B 100 0 0 0 0 0 0
SCS-7.3 and eliminate or Channelization
. g SCHR,EII,TCFT,
minimize herbicide Ve
use near levees
USGS,NMFS,
VenR- Rev'iew and USFWS,CDFG, Mining and
sCs-8.1 modify mining CDMG CT, Quarrying 1,4,5 3B 5 68030 0 0 0 0 68030
operations SCHR,EII,
TCF1,VC
Develop and 100 -
Venr. | mplementanon- | CDFG,NMFS, Non-Native refer to
SCS-9.1 natlve_sng|es CT,SCHR,EII, Species 1,3,5 2B regional 0 0 0 0 0 0
monitoring TCFT,VC
costs
program
Develop and
implement
watershed-wide CDFG,USFW, 100 -
VenR- plan to assess the NMFS,CDFG, Non-thwe 135 B refgr to 0 0 0 0 0 0
SCS-9.2 impacts of non- CT,SCHR,EII, Species T regional
native species and TCFT,VC costs
develop control
measures
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($
Action . Potential LI RS Task SIS (o (5
4 Recovery Action Collaborators Threat Source Factors | (1A, 1B, Duration
(1-5) 2A, 2B, FY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement public CDFG,USFWS,
VenR- education NMFS,CT, Non-Native
SCS-9.3 program on non- SCHR,EII,TCFT, Species L35 2B 20 ro140 ror40 rou40 ror40 0 304560
native species VvC
impacts
Review and
modify USFS,USFWS,
VenR- development and NMFS,CDFG, ongoing
SCs- management CCC,NMFS, Recref’zl_t?onal 1,23, 1B - co§t of o o o o o o
101 plans for BLM,CT, Facilities 4,5 doing
' recreational areas | SCHR,EII,TCFT, business
and national VvC
forests
Devel n
ovacnars | necsuses
VenR- h - USFWS,NMFS, .
SCS- public education CDFG,CT, Recregt!onal 1,3,5 2B 20 76140 76140 76140 76140 0 304560
102 program on SCHREIl Facilities
watershed TCFT.VC
processes
Review and
modify
development and
management
plans for
recreational areas
VenR. fo";‘ggsrzztg’”?s USFS,USFWS, ongoing
SN CDPR,CDFG, Recreational 1,23, - cost of
SCS- Forest Service Los o 2B : 0 0 0 0 0 0
103 Padres National CT,SCHREII, Facilities 4,5 dqmg
TCFT,VC business
Forest Land
Management
Plan, Southern
California National
Forest Vision, Forest
Strategy, and
Design Criteria
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
T stimated Costs
Action . Potential Listing Bals Task
4 Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (1 _ 5) 2A., 2B, uration EY FY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review and
devel?on?g}rl]t and USFS,USFWS,
VenR- mang ement BLM,NMFS, Recreational 1,2,3
SCS- | g f CDFG,0OVLC, Faciliti 4 5 ’ 2B 5 62400 0 0 0 0 62400
104 recregglcr)];a(lj;reas CT.SCHR Ell, aetes ’
. TCFT,VC
and national
forests
Manage roadways UsDOT,
VenR- and adjacent USFWS, 20 -
3 riparian corridor NRCS,NMFS, refer to
?L(lzsl and restore CDOT,CDFG, Roads L4 2B regional 0 0 0 0 0 0
' abandoned CT,SCHREII, costs
roadways TCFT,VC
NRCS,NMFS,U
VenR- Retrofit storm SDOT,USFS,
SCS- drains to filter USFWS,CDOT, Roads 1,4 2B 20 32260 32260 32260 32260 0 129040
112 runoff from CDFG,CT,
' roadways SCHR,EII,TCFT,
VvVC
Review and
VenR- modify applicable ,\?ﬁég’gﬁs Upslope/ 123
SCS- County and/or i ' Upstream e 2B 5 312000 0 0 0 0 312000
12.1 City Local Coastal CT.SCHR Ell, activities 45
: Y TCFT,VC
Plans
Develop and USFWS,NMFS,
VenR- implement an CDFG,CCC, Upslope/ 123
SCS- estuary restoration | AC,BLM,USFS, Upstream 4 5 ’ 1B 5 4606250 0 0 0 0 4606250
12.2 and management | CT,SCHR,EIT activities '
plan CFT,VC
Develop, adopt,
VenR- and implement NMFS,CDFG, Urban
SCS- urban land-use CT,SCHR,EII, Development 1,4 2B 5 62400 0 0 0 0 62400
13.1 planning policies TCFT,VC P
and standards
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($
Action . Potential Listing Bals Task STEIGE Gt
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators (1 _ 5) 2A., 2B, Duration EY FY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop, adopt,
VenR- and implement NMFS,CDFG, Urban
SCS- urban land-use CT,SCHR,EII, Development 1,4 2B 5 62400 0 0 0 0 62400
13.2 planning policies TCFT,VC
and standards
NMFS,USDOT,
VenR- Retrofit storm CDOT,CDFG, Urban
SCS- drains in RWQCB, Development 1,4 2B 20 0 0 0 0 0 0
13.3 developed areas CT,SCHR,EII,
TCFT,VC
Review California RWQCB,
VenR- Rc’;egi?na(I:Watelr s’\\/lvl\F/IeFCSB ongoin%
uality Contro , - cost o
?Lisl- Board Watershed CDFG,CT, Urban Effluents L4 2B doing 0 0 0 0 0 0
' Plans and modify SCHR,EII,TCFT, business
Stormwater Permits vC
Review, assess and
modify if necessary
all NPDES RWQCB, ongoing
VenR- wastewater USFWS,NMFS, - cost of
SCS- discharge permits CDFG,CT, Urban Effluents 1,4 2B doing 0 0 0 0 0 0
14.2 (e.g., Ojai Valley SCHR,EII,TCFT, business
Sanitary District VvC
Wastewater
Treatment Facility)
Develop and
implemgnt an USFS,NMFS, 100 -
Veng- integrated USGS,CDFG, refer to
SCS- wildland fire and LPFW,CT, Wildfires 1,4,5 1B regional 0 0 0 0 0 0
15.1 SCHR,EII,TCFT,
hazardous fuels Ve costs
management plan
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
AT stimated Costs
Action . Potential Listing RIS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EY FY EY EY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Coyote Creek
Manage 20 -
: agricultural BLM,NMFS, .
S(Ss?l 1 development CT,SCHR,EII, Dgggﬁ)ultrl:]r:rl]t 1,4 2B rff?(;r;[gl 0 0 0 0 0 0
’ and restore TCFT,VC P 9
o costs
riparian zones
Manage livestock NRCS,BLM,
: grazing to USFS,USFWS, .
sccsfl ) maintain or NMFS,CDFG, D'zgglcou't;r:r']t 1,4, 2B 5 47520 0 0 0 0 47520
’ restore aquatic CT,SCHREII, P
habitat functions TCFT,VC
andimpiement | NRCSSLM
cc- cultiral land. | USPWSNMES, |1 ural
50513 agricu lura ‘an CDFG,CT, b gn(l:u ura ‘ 1,4 2B 20 12400 4998400 4998400 4998400 0 15007600
-1. use planning SCHR,EN TCFT, evelopmen
policies and Vo
standards
Develop and NRCS,SWRCB, 20 -
: implement a plan RWQCB, .
SC?SSZ 1 to minimize runoff CDFG,CT, Agfr-;lclzjuelautgal 1,4 2B rr:fiegr:gl 0 0 0 0 0 0
’ from agricultural SCHR,EII,TCFT, 9
. costs
activities VvC
Develop and
'“:g'g?neo’:/tepc')"’r‘” NMFS,BOR, Culverts and 20 -
CC- modify fish CDFG,CDOT, Road Crossings 14 oA refer to 0 0 0 0 0 0
SCSs-3.1 assage barriers CT,SCHREII, (Passage ’ regional
P . 9 ) TCFT,VC Barriers) costs
within the
watershed
Provide fish BOR,NMFS,
ce- passage around USFWS, Dams and
SCSa1 dams and SWRCB,CDFG, Surface Water 1,3,4 1A 20 TBD TBD TBD TBD TBD TBD
’ diversions (e.g., DWR,CT,SCHR, Diversions
Casitas dam) Ell,TCFT,VC
Develop and BOR,NMFS,
cc- implement water USFWS, Dams and
SCS-4.2 management SWRCB,CDFG, | Surface Water 1,34 1A 5 TBD TBD TBD 8D TBD 8D
’ plan for dam CT,SCHREII, Diversions
operations (e.g., TCFT,VC
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
AT stimated Costs
Action . Potential Listing RIS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EY FY EY EY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Casitas dam)
imD?;/r?:ce)rF:tillg?)d NRCS,ACOEN
CcC- P control MFS, CDFG, Flood Control 14 B 100 0 0 0 0 0 0
SCS-5.1 maintenance CT,SCHREII, Maintenance ’
TCFT,VC
program
grgt?:gvtgier USGS,NMFS,
CC- . CDFG,CT, Groundwater
5CS-6.1 extraction SCHREIlTCFT, Extraction 1.4 28 5 275550 0 0 0 0 275550
analysis and
VC
assessment
Develop and
implement a USGS,NMFS,
CC- groundwater CDFG,CT, Groundwater
o . 2 2
SCS-6.2 monitoring and SCHR,EII,TCFT, Extraction L4 2B 10 54350 sorrs 0 0 0 o412
management VvC
program
Develop and NRCS,NMFS,
CC- implement plan USFWS,CDFG, Levees and
2 2 2 2
SCS-7.1 | to restore natural CT,SCHR,EII, Channelization L4 3B 20 aai7628 #217625 azi7625 1217625 0 16870500
channel features TCFT,VC
Develop and
mpeTenipen | sewanecs
CC- Ievegs and ACOENMFS, Levees and
SCS-7.2 eliminate or CDFG.CT, Channelization L4 3B 100 0 0 0 0 0 0
’ S SCHR,EII,TCFT,
minimize Vo
herbicide use
near levees
Develop and
implement
watershed-wide CDFG,CDPR, 100 -
USFWS,USFS, .
CC- plan to assess the Non-Native refer to
SCS-9.1 impacts of non- NMFS,CT, Species 1,35 3B regional 0 0 0 0 0 0
: pe ( SCHR,EII,TCFT, P 9
native species costs
VC
and develop
control measures
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($
Action . Potential i) RS Task simare =8 &)
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators @a-5) 2A. 2B, Duration EY FY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
cc implemerr)\t non- SI\E/)IIESUC;EVTIE Non-Native relf(;? ;o
scs92 | Natvespecies | ,qcq o1 SCHR, Species 1,35 2B regional 0 0 0 0 0 0
monitoring ENl,TCFT,VC costs
program
Develop and
implement public CDFG,CDPR,
CC- education NMFS,USFWS, Non-Native
SCS-9.3 | program on non- | USFS,CT,SCHR, Species L35 2B 20 ror40 ro140 ro140 ro140 0 304560
native species EIl,TCFT,VC
impacts
Review and
modify
development
and
management
plans for
recreational
areas and BOR,USFS,
CC- national forests USFWS,NMFS, Recreational
SCs- (e.g. E.P. Foster CDFG,CT, Facilities 1,35 2B 20 76140 76140 76140 76140 0 304560
10.1 Memorial Park, SCHR,EII,TCFT,
Casitas VvC
Recreational
Area, Charles M.
Teague Memorial
Watershed, Los
Padres National
Forest, Ojai
Ranger District)
Manage
roadways and
CcC- adjacent):iparian NRCS,USDOT, 20-
SCS- corridor and NMFS,CDFG, Roads 1,4 2B ref‘?r to 0 0 0 0 0 0
111 restore CT,SCHREII, regional
TCFT,VC costs
abandoned
roadways
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
iati stimated Costs
Action . Potential i) RS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (1 _ 5) 2A, ZB, uration EY FY EY EY EFY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
cc- Retrofit storm NMFS,USDOT,
SCS- drains to filter CDOT,CDFG, Roads 1,4 3B 20 32260 32260 32260 32260 0 129040
11.2 runoff from CT,SCHR,EII,
' roadways TCFT,VC
Devellop, adopt, NMFS,CCC,
CC- and implement CDEG.CT Urban
SCS- | land-use planning | ¢y ei'torr | pevelopment L4 2B 5 62400 0 0 0 0 62400
13.1 policies and VC
standards
SCS- urban land-use USFWS,CDFG, Urban 1,4 3B 5 62400 0 0 0 0 62400
) e CT,SCHR,EII, Development
13.2 planning policies
TCFT,VC
and standards
NMEFS,USDOT,
CC- Retrofit storm CDOT,CDFG, Urban
SCs- drains in USFWS,CT, Development 1,4 3B 20 0 0 0 0 0 0
13.3 developed areas | SCHR,EI,TCFT, p
VC
Review California
Regional Water RWQCB, ongoin
cc- Quality Control | SWRCB,CDFG, ‘ c?;st ng
SCS- Board Watershed NMFS,CT, Urban Effluents 1,4 2B doin 0 0 0 0 0 0
14.1 Plans and modify SCHR,EII,TCFT, INg
business
Stormwater VvVC
Permits
Review, assess SWRCEB,
cc | anamoar, | Toc oo
SCS- NPDES Urban Effluents 1,4 3B . 0 0 0 0 0 0
14.1 wastewater CDFG,CT, daing
' . . SCHR,EII,TCFT, business
discharge permits
VC
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
i stimated Costs
Action . Potential Listing RIS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EY FY EY EY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement an USFS,USFWS, 100 -
CC- integrated NMFS,USGS, refer to
SCS- wildland fire and CDFG,LPFW, Wildfires 1,4,5 1B regional 0 0 0 0 0 0
15.1 hazardous fuels CT,SCHR;EII, gosts
management TCFT,VC
plan
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
T stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EFY EY EY FY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Matilija Creek
Develop, adopt NRCS,USFWS,
MC- and implement NMFS,CDFG, Aaricultural
SCS1.1 agricultural land- RWQCB,CT, Degelo ment 1,4 2B 20 13640 5498240 5498240 5498240 0 16508360
: use planning SCHR,EIl,TCFT, p
policies and VC
Manage NRCS,USFWS, 20 -
MC- agricuitural NMFPS,CDFG, Agricultural refer to
5CS-2.1 development and RWQCB,CT, Degelo ment 1,4 2B ‘eqional 0 0 o 0 0 o
' restore riparian SCHR,EII,TCFT, P 9
costs
zones vVC
Develop and
implement plan to USFS,USFWS, Culverts and 20 -
MC- remove or modify NMFS,CDFG, Road Crossings 14 3A refer to o o o o o o
SCs-3.1 fish passage CT,SCHR,EII, (Passage ' regional
barriers within the TCFT,VC Barriers) costs
watershed
. ) ACOE,BOR,
e | s
ve. | Paam o USFWS,CCC Dams and
SCS-4.1 diversions (e CDFG, Surface Water 1,34 1A 20 TBD BD TBD TBD 8D 8D
: ormoe Maﬁl‘?; RWQCB,MC, Diversions
dam) I CT,SCHREIl,
TCFT,VC
_ Develop and ACOE BOR,
MC implement water NMES.CDEG Dams and
SCS—4-.2 ma?;gdei\r/r:srilér?lan SWRCé,CT,M(’S Sug?\\;:eii\glra:ster 1,3,4 1B 5 TBD TBD TBD TBD TBD TBD
. SCHR,EII,TCFT
operations
Develop and NRCS,USFS,
) implement flood USFWS,NMFS,
sgls-cs L control CDFG,CT, sl‘;’ﬂ;g’:g 1,4 3B 100 0 0 0 0 0 0
' maintenance SCHR,EII,TCFT,
program vVC
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
T stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source | Factors | (1A, 1B, Durati
ollaborators (1 _ 5) 2A. 2B, uration FY EY EY FY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Conduct USGS,NMFS,
MC- groundwater SWRCB,CDFG Groundwater
SCS-6.1 | extraction analysis CT,SCHR,EII, Extraction L4 18 5 275550 0 0 0 0 275550
and assessment TCFT,VC
Develop and
implement USGS,NMFS,
MC- groundwater SWRCB,CDFG, Groundwater
o . 2
SCS-6.2 monitoring and CT,SCHR,EII, Extraction 1.4 18 10 54350 sorrs 0 0 0 2on125
management TCFT,VC
program
Develop and NRCS,USFS,USF
implemenrt)stream WS,USGS,
MC- S ACOE, Levees and
sCs-7.1 ba”k(f‘c:‘rﬁ' qoaran | BIMNMFS, | Channelization 1,4 28 100 ° ° ° 0 ° °
restoration plan CT.SCHR Ell,
P TCFT,VC
Develop and CCC,NMFS,
MC- implement plan to CDFG,CT, Levees and
2 2 2 2 8
SCS-7.2 restore natural SCHR,EII,TCFT, | Channelization 1.4 3B 20 4217625 f217625 azir62s 4217625 0 16870500
channel features VC
mplement plan to | FEMAUSGS,
MC- vep etate IZvees ACOEBLM, Levees and
getate NMFS,CT, - an 1,4 3B 100 0 0 0 0 0 0
SCS-7.3 and eliminate or Channelization
L . SCHR,EII,TCFT,
minimize herbicide Ve
use near levees
USGS,NMFS,
Review and USFWS, L
SCMS(—-; L | modify mining | CDFG,CDMG '\gz';g T,and 1,4,5 3B 5 68030 0 0 0 0 68030
: operations CT,SCHREll, ying
TCFT,VC
Develop and
implement
watershed-wide CDFG,NMFS, 100 -
MC- plan to assess the UFWS,USFS Non-Native refer to
. - ) o 0 0 o 0 0
SCS-9.1 impacts of non- CT,SCHR,EII, Species L35 28 regional
native species and TCFT,VC costs
develop control
measures
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
ioti stimated Costs
Action : Potential LI REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EFY EY EY FY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
m'?;‘érer']‘;ﬂ t"’::':n_ CDFG,NMFS, 100 -
MC- . . USFWS,USFS, Non-Native refer to
5CS-9.2 ”er‘;“éreﬂfgr?nc'es CT,SCHREII, Species L35 28| regional 0 0 0 0 0 0
9 TCFT,VC costs
program
Develop and
implement public CDFG,NMFS,
MC- education USFWS,USFS, Non-Native
SCS-9.3 program on non- CT,SCHR,EII, Species L35 2B 20 ror40 7o140 ro140 ror40 0 304560
native species TCFT,VC
impacts
Review and
develronon?g]t and USFS,USFWS, ongoin
MC- mang ement NMFS,CDFG, Recreational 1,2,3 -c?)st ogf]
SCS- Iags for MC.,CT, Facilities 45 28 doin 0 0 0 0 0 0
10.1 P SCHREIl, TCFT, ' ng
recreational areas business
- VC
and national
forests
M. Ma:gi‘f’ezgg:;ad USFS,USFWS, ongoing
: L NMFS,CDFG, Recreational 1,2,3, -cost of
SCS- vehicle activity in S 2B ) 0 0 0 0 0 0
102 rinarian floodblain CT,SCHR,EII, Facilities 4,5 doing
: P 1oodp TCFTVC business
corridors
MC- riparian i;orridor USFS,USFWS, refer to
SCs- pan et NMFS,CDFG, Roads 1,4 3B e 0 0 0 0 0 0
11 abandoned CT.SCHR.EI, (?osts
TCFT,VC
roadways
. USDOT,NMFS,
MC- Set.“’f't o CDOT,CDFG,
SCS- ramsff? ier RWQCB Roads 1,4 3B 20 32260 32260 32260 32260 0 129040
112 ’ruor':dW;OT CT,SCHREll,
Y TCFTVC
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
T stimated Costs
Action : Potential LI REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EFY EY EY FY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Devellop, adopt, NMFS,USFWS,
MC- and implement CDEG.CT Urban
SCS- urban land-use o 1,4 3B 5 62400 0 0 0 0 62400
) o SCHR,EII,TCFT, Development
131 planning policies Vo
and standards
) USDOT,NMFS
MC- Retrofit storm ! '
SCS- drains in CDOT,CDFG, Urban 1,4 3B 20 0 0 0 0 0 0
13.2 developed areas CT,SCHR,EII, Development
: p TCFT,VC
MC- Review, assess and RWQCB, ongoing
modify NPDES CDFG,NMFS, -cost of
81(1-1:51 wastewater MC.CT SCHR, Urban Effluents 1,4 2B doing 0 0 0 0 0 0
' discharge permits EIl,TCFT,VC business
Review, assess and RWQCB ongdoin
MC- modify residential . going
. CDFG,NMFS, -cost of
SCs- and commercial Urban Effluents 1,4 2B . 0 0 0 0 0 0
14.2 wastewater septic MC,CT,SCHR, doing
: D! EILTCFT,VC business
treatment facilities
RF?;/ Iei(\gvngla\lll\;;gra RWQCSB, ongoin
MC- ngalit Control SWRCB,CDFG, - c?)st ogfj
SCS- Y USFWS,NMFS, Urban Effluents 1,4 3B ) 0 0 0 0 0 0
Board Watershed doing
14.3 ) CT,SCHR,EII, .
Plans and modify business
) TCFT,VC
Stormwater Permits
iraeYeeL?E’n?';?, USFS,USFWS, 100 -
MC- ir?te rated NMFS,CDFG, refer to
SCS- WiIdIan?:i fire and LPEW,CT, Wildfires 1,4,5 1B reqional 0 0 0 0 0 0
15.1 SCHR EIl,TCFT, 9
hazardous fuels Ve costs
management plan
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
A stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY FY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
North Fork Matilija Creek
Ma”gargzr:'g‘igoc" USFS,USFWS,
NFMC- N NMFS,CDFG, Agricultural
sCs1.1 | MANAN O ESOe | CrsCHREN | Development | 1% 2 > 4520 ° ° ° ° 4520
qa ! TCFT,VC
functions
Develop, adopt,
and implement USFS,USFWS,
NFMC- agricultural land- NMFS,CDFG, Agricultural
SCSs-1.2 use planning CT,SCHREII, Development L4 2B 0 0 0 0 0 0 0
policies and TCFT,VC
standards
NRCS,USFWS,U
Develop and SFWS,NMFS, 20 -
: implement plan to SWRCB, .
g‘CF'SV'ZCl minimize runoff REWQCE, Ag#ﬁg;“t;a' 1,4 28 rffie;;gl 0 0 0 0 0 0
' from agricultural CDFG,CT, gosts
activities SCHR,EII,TCFT,
VC
Develop and
implement plan to USFS,USFWS,N Culverts and 20 -
NFMC- remove or modify MFS,CDFG,CT, | Road Crossings 14 1A refer to o o o o o o
SCs-3.1 fish passage SCHR,EII,TCFT, (Passage ' regional
barriers within the VvC Barriers) costs
watershed
im%le(;/rilgr?t 3vneger USFS, USFWS, Dams and
é\l(I:ZIS\/I fl ma?ggdei\r/ré?s?ct’ rf)lan l\g\fgf:ﬁgiﬁ Sug?\l/ceii\(l)vrsllster 1,34 2B 5 91850 0 0 0 0 91850
. TCFT,VC
operations
Provide fish USFS,USFWS, Dams and
NFMC- passage around NMFS,CDFG,
8
5Cs-4.2 dams and CTSCHREI, S”g‘?\‘/‘:efsi\(’)vr?ster 1,3,4 1A 5 o18%0 ° ° ° s18%0
diversions TCFT,VC
Southern California Steelhead Recovery Plan January 2012
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Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
ot stimated Costs
Action : Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EFY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and USFS,USFWS,
) implement flood NMFS,CDFG,
Scss1 |  conto coorct, | ot CONe | 1a | | w0 |0 |0 | ; : ;
' maintenance SCHR,EII,TCFT,
program VvC
USGS,USFS
Conduct ! y
USFWS,NMFS,
gg'svl ec 1 tgrog'ndwatﬁr i CDFG,CT, Grgognd\f‘/ater 1,4 38 5 275550 0 0 0 0 275550
-6. extraction analysis SCHR.EI TCFT, xtraction
and assessment
VvVC
Dﬁ;’;g;;:‘td USGS,USFWS,
USFS,NMFS,
gg'sv' e(;: 2 gro$anaterd CDFG,CT, Grgognd\slater 1,4 3B 10 254350 30775 0 0 0 294125
-6. monitoring an SCHR,EIl TCFT, xtraction
management
VvC
program
Develop and
implement stream NMFS,USFWS,
NFMC- S ACOE, CDFG, Levees and
scs7.1 | Pankandipanan | crscergl, | Channelzation | 38 100 ° 0 0 0 0 0
; TCFT,VC
restoration plan
NMFS,
NFMC- im Dlz\r/rleel(r)1’tJ alg(:l to USFWS,ACOE, Levees and
p p CDFG,CT, . 1,4 3B 20 4217625 4217625 4217625 4217625 0 16870500
SCS-7.2 restore natural Channelization
SCHR,EII,TCFT,
channel features
VvC
mplomentplan to | USGSNMES
IC:emove gnd USFS,USFWS,
NFMC- maintain quarry CDFG,CDMG, Mining ‘r.jmd 1,4,5 1A 5 68030 0 0 0 0 68030
SCS-8.1 . MC,CT, Quairrying
and landslide
. SCHR,EII,TCFT,
debris from the
VvVC
channel
USGS,NMFS,
Review and USFWS,CDFG, o
g‘ggﬂgz modify mining CDMG,CT, '\8222 ?‘nd 1,4,5 2B 5 68030 0 0 0 0 68030
' operations SCHR,EII, ying
TCFT,VC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing LS Task SHIMEIEE st
o Recovery Action Collaborators Threat Source Factors | (1A, 1B, Duration
(1-5) 2A, 2B, FY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement
watershed-wide USFS,USFWS, 100 -
NFMC- plan to assess the NMFS,CDFG, Non-NQtive 13,5 38 refer to 0 0 0 0 0 0
SCS-9.1 impacts of non- CT,SCHREII, Species regional
native species and TCFT,VC costs
develop control
measures
NFMC i"?;;ic‘:’?‘tann:”' lilJ f/lFFSSUéFDVFVcS-; Non-Nati 11‘00';
- . . , , on-Native refer to
scs9 | nativespecies CT.SCHR Ell, species L35 28 | regional 0 0 0 0 0 0
monitoring TCFT,VC costs
program
Develop and
implement public USFS,USFWS,
NFMC- education NMFS,CDFG, Non-Native
SCS-9.3 program on non- CT,SCHREII, Species L35 28 20 7e140 76140 7o140 7o140 0 304560
native species TCFT,VC
impacts
Develop and
NFMC- | mPlementpublic | e ks .
SCs- education CT,SCHR Ell, Recreational | 54 2B 20 76140 76140 76140 76140 0 304560
101 program on TCFTVC Facilities
watershed
processes
Review and
modify develop
and management
plans for
recreational areas
NEMC- and national USFS,USFWS, . ongoing
sCs- forests (e.g., u.s. NMFS,CDFG, Recregt!onal 1,2,3, 2B - co_st of 0 0 0 0 0 0
10.2 Forest Service Los CT,SCHREII, Facilities 4,5 doing
' Padres National TCFT,VC business
Forest Land
Management
Plan, Southern
California National
Forest Vision, Forest
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EFY FY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Strategy, and
Design Criteria)
N adiacent | CDOTUSES 20-
NFMC- riparian i:orridor USFWS,NMFS, refer to
SCS- pand restore CDFG,CT, Roads 1,4 3B reqional 0 0 0 0 0 0
11.1 SCHR,EII,TCF, 9
abandoned costs
VvVC
roadways
NEMC- Retrofit storm CDOT,USFS,
51(582 drrlir:;cf)rglrtner CL:JSDFFVC\_/‘S(?ITI\Q(F:SH Roads 1,4 3B 20 32260 32260 32260 32260 0 129040
' roadways R,Ell, TCFT,VC
iaeYslﬁgn?li USFS, USFWS, 100 -
NFMC- irl?te rated USGS,NMFS, refer to
sCs- _ntegra CDFG,LPFW, Wwildfires 1,4,5 1B . 0 0 0 0 0 0
wildland fire and regional
151 hazardous fuels CT.SCHR Ell, costs
TCFT,VC
management plan
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
A stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A. 2B, uration EY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
San Antonio Creek
Develop, adopt,
and implement NRCS,NMFS,
SAC- agricultural land- CDFG,CT, Agricultural
. 2
SCS-1.1 use planning SCHR,EII,TCFT, Development L4 28 5 62400 0 0 0 0 62400
policies and VvC
standards
a';}"r‘i"‘cnu"’l‘tﬂfal NRCS,NMFS, 20 -
SAC- CDFG,CT, Agricultural refer to
) 0 0 o 0 0 0
SCS-1.2 developmentl and SCHR,EII,TCFT, Development L4 2B regional
restore riparian
vC costs
zones
Mang"’:ggri';'igoc" NRCS,NMFS,
SAC- LS CDFG,CT, Agricultural
sCs-1.3 | mantainorrestore | gy Ei'rerr, | Development | D% 2B 5 47520 0 0 0 0 47520
aguatic habitat
) VvC
functions
Develop and NRCS,UWFWS,
im Iemen? lan to NMFS, 20-
SAC- rginimize rﬂnoff RWQCB, Agricultural 14 1A refer to o o o o o o
SCS-2.1 from aaricultural CDFG,CT, Effluents ' regional
gne SCHR Ell,TCFT, costs
activities
VC
Develop and USSC,USFWS, 20 -
: implement plan to NMFS,CDFG, .
SS:?C; 2 minimize runoff SWRCB,CT, Agfrflﬁjuelggal 1,4 2B r:eefieorr:gl o 0 o o o .
' from agricultural SCHR,EII,TCFT, 9
o costs
activities VvC
Develop and
implement plan to NMFS,USFWS, Culverts and 20 -
SAC- remove or modify CDOT,CDFG, Road Crossings 14 oA refer to 0 0 0 0 0 0
SCS-3.1 fish passage CT,SCHREII, (Passage ' regional
barriers within the TCFT,VC Barriers) costs
watershed
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration EY EFY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
imz?grifr?t 3vnacier NMPS, USFWS, Dams and
SSZAS\(il marf10argdei\f/ne(résri1('; r[]Jlan SV&’? gg&DEF”G Surl:f)i/c;(;i\(l)vr?;er 1,4 1A 5 TBD TBD TBD TBD TBD TBD
. TCFT,VC
operations
b o | NS RCs,
SAC- P ool CDFG,CT, Flood Control 14 - 100 . . , . . .
SCS-5.1 ) SCHR,EII,TCFT, Maintenance ’
maintenance VC
program
Conduct USGS,NMFS,US
SAC- groundwater FWS,CDFG,CT, Groundwater
. ) . 2
SCS-6.1 | extraction analysis SCHR,EII,TCFT, Extraction L4 18 5 275550 0 0 0 0 79550
and assessment VvC
Develop and
implement
USGS,NMFS,US
Sé’é%‘z rng(;zlL.:ggr\]Na;enrd FWS,CDFG,CT, C;rEOl‘t‘Ind\;\-/ater 1,4 1B 10 254350 39775 0 0 0 294125
o 9 SCHREII,TCFT xtraction
management
program
Develop and USGS,ACOE,
: implement stream BLM,NMFS,
Sg'AS‘_C? , | bankand riparian CDFG,CT, Chg‘:}ieeshgin 1,4 2B 100 0 0 0 0 0 0
' corridor restoration | SCHR,EII,TCFT,
plan VvC
Develop and NRCS,ACOE,N
SAC- implement plan to MFS,CDFG, Levees and
2 2 2 2
SCS-7.2 restore natural CT,SCHR,EII, Channelization L4 2B 20 4217625 4217625 4217625 4217625 0 16870500
channel features TCFT,VC
mplement plan to | FEMANRCS
SAC- vg etate Igvees NMFS, ACOE, Levees and
getate CDFG,CT, an 1,4 28 100 0 0 0 0 0 0
SCS-7.3 and eliminate or Channelization
L . SCHR,EII,TCFT,
minimize herbicide Vo
use near levees
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration EY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
m'?;‘érer']‘;ﬁ 2nd | core,usFws, 100 -
SAC- . . NMFS,CT, Non-Native refer to
sCs-g.1 | hatvespecies | g bl TeET, Species L35 2B regional 0 0 0 0 0 0
monitoring
VvC costs
program
Develop and
implement
watershed-wide CDFG,USFWS, 100 -
SAC- plan to assess the NMFS,CT, Non-Ngtlve 13,5 o8 reft_er to 0 0 0 0 0 0
SCS-9.2 impacts of non- SCHR,EII,TCFT, Species regional
native species and VvC costs
develop control
measures
Develop and
implement public CDFG,USFWS,
SAC- education NMFS,CT, Non-Native
SCS-9.3 program on non- SCHR,EII,TCFT, Species L35 2B 20 ro140 ro140 ror40 7o140 0 304500
native species VvC
impacts
Review and
modify
development and USFS,USFWS,
SAC- management NMFS,CDFG, Recreational ongoing
SCS- plans for NMFS,CT, Facilities 1,3,5 2B —-doing 0 0 0 0 0 0
10.1 recreational areas | SCHR,EI,TCFT, business
and national VvC
forests (e.g., Camp
Comfort)
SAC- i%ﬁ'%%@ﬂiﬁ? USFS,NMFS,
) CDFG,CT Recreational 1,2,3
SCS- | recreational land- | gop ey oy, Facilities 4,5 2B 5 62400 0 0 0 0 62400
10.2 use planning
Py VC
policies
Develop and
SAC- implement public USFWS,NMFS,
education CDFG,CT Recreational 1,2,3
- gy e 62400 0 0 0 0 62400
igss program on SCHR,EII,TCFT, Facilities 4 28 5
’ watershed VC
processes
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A. 2B, uration EY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
SAC- Retrofit storm CDOT,RWQC, 20-
drains to filter CDFG,NMFS, regional
- 0 0 o 0 0
e runoff from USFWS,SCHR, Road 1,4 2B costs
’ roadways EIl,TCFT,VC
Manage
roadways CDOT,NRCSUS 20 -
SAC- adjacent riparian FWS,NMFS, refer to
SCs- corridor and CDFG,CT, Roads 1,4 2B regional 0 0 0 0 0 0
11.2 restore SCHR,EII,TCFT, gosts
abandoned VvC
roadways
Devellop, adopt, NMFS, USFWS,
SAC- and implement CDEG.CT Urban
SCS- urban land-use Py 1,4 2B 5 62400 0 0 0 0 62400
) L SCHR,EII,TCFT, Development
13.1 planning policies Ve
and standards
SAC- Retrofit storm IEI:I\?I(FDST L(J:SE\EVC; Urban
SCS- drains in i ! 1,4 2B 20 0 0 0 0 0 0
13.2 developed areas CT,SCHR;EII, Development
: p TCFT,VC
Review California RWQCB,CDF
SAC- Regional Water G ongoing
) Quality Control SWRCB,NMFS, - cost of
?Lisl Board Watershed USFWS,CT, Urban Effluents L4 2B doing 0 0 0 0 0 0
’ Plans and modify SCHR,EII,TCFT, business
Stormwater Permits VC
Review, assess and RWQCEB, ongoin
SAC- modify NPDES CDFG,NMFS, - c%st o%
SCS- wastewater USFWS,CT, Urban Effluents 1,4 2B doin 0 0 0 0 0 0
14.2 . | SCHR,EI,TCFT, ing
discharge permits business
VC
mplementan | USFS.USEWS, 100-
SAC- irrljte rated NMFPS,USGS, refer to
SCS- . g ) CDFG,LPFW, Wildfires 1,4,5 1B . 0 0 0 0 0 0
wildland fire and regional
15.1 hazardous fuels CTSCHRE, costs
TCFT,VC
management plan
Southern California Steelhead Recovery Plan January 2012
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Table 9-7. Southern California Steelhead DPS Recovery Action Table for Santa Clara River Sub-Watersheds (Monte Arido Highlands

BPG).
L Action .
Listing Rank Estimated Costs ($)
Action . Potential Factor Task
# Recovery Action Collab Threat Source (1A, 1B, D .
ollaborators S 2A, 2B, uration FY EY EY EY FY FY
(-5 | 34 38) 1-5 6-10 11-15 16-20 21-25 1-100
Mainstem Santa Clara River
Dovccngecet | necsuses
SCR al ricuItL’?raI land USFWS,NMFS, Agricultural
; g and- CDFG,CT, g 1,4, 2B 20 62400 0 0 0 0 62400
SCs-1.1 use planning Development
olicies and SCHR Ell,
P TCFT,VC,LAC
standards
Manage NRCS,USFWS,N
) agricultural MFS,BLM, .
S(sngi 2 development and CDFG,CT, Déggﬁ)ult:ﬁr;l]t 1,4 2B 5 62400 0 0 0 0 62400
’ restore riparian SCHR,EII,TCFT, p
zones VC,LAC
Manage livestock | NRCS,USFWS,N
) grazing to MFS,BLM, .
S(S:CSIFi 3 maintain or restore CDFG,CT, D,:ggtl:oult;r:rl‘ t 14 2B 5 62400 0 0 0 0 62400
: aquatic habitat | SCHR,EIl,TCFT, p
functions VC,LAC
Develop and NRCS,USFWS
im Iemen? lan to SWRCEB, 20-
SCR- nlc:inimize rIlCJ)noff RWQCB, Agricultural 14 B refer to o o o o o o
SCs-2.1 from aaricultural CDFG,CT, Effluents ' regional
acﬁvities SCHR I, TCFT, costs
VC,LAC
Southern California Steelhead Recovery Plan January 2012
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-~ Action .
Listing Rank Estimated Costs ($)
Action . Potential Factor Task
Recovery Action Collab Threat Source (1A, 1B, D .
# ollaborators S 2A. 2B, uration FY EY EY EY FY EY
(1-5) | 34 38) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement plan to
remove or modify
fish passage
barriers within the NMFS,USFWS, Culverts and 20 -
ACOE,CDFG, )
SCR- watershed (See Road Crossings refer to
: DWR,CT,SCHR, 1,4 2A ) 0 0 0 0 0 0
SCS-3.1 | Santa Clara River (Passage regional
EIl,TCFT,VC, .
Steelhead Trout Barriers) costs
LAC
Assessment and
Recovery
Opportunities,
2005.)
aIZsrgVIgearfsEnd NMFS,BOR,
SCR. P ACOE, USFWS, Dams and
SCs-a.1 diversions (e SWRCB,CDFG, Surface Water 1,3,4 1A 20 TBD TBD TBD TBD TBD TBD
: Vern Froom 'a?r;' DWR,CT,SCHR, Diversions
} ) EIl,TCFT,VC
Diversion)
Develop and
implement water NMFS,BOR,
SCR- management plan | SWRCB,USGS, Dams and
SCS-4.2 for diversion USFWS,CDFG, Surface Water 1,3,4 1A 5 50440 0 0 0 0 50440
’ operations (e.g., CT, SCHR,EII, Diversions
Vern Freeman TCFT,VC
Diversion)
Develop and USGS,USFWS,
) implement flood ACOE,BLM,
S(S:(S:_F; 1 control NMFS,CDFG, K/'I‘;‘I’ri;‘;r:(r:oe' 1,4 1B 100 0 0 0 0 0 0
’ maintenance CT,SCHR,EII,
program TCFT,VC,LAC
Conduct USGS,NMFS,
SCR- groundwater SWRB,CDFG, Groundwater
. . . 2 2
SCS-6.1 | extraction analysis CT,SCHR,EII, Extraction 1.4 1A 5 79550 0 0 0 0 75550
and assessment TCFT,VC,LAC
Southern California Steelhead Recovery Plan January 2012
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-~ Action .
Listing Rank Estimated Costs ($)
Action . Potential Factor Task
Recovery Action Collab Threat Source (1A, 1B, D .
# ollaborators S 2A. 2B, uration FY EY EY EY FY EY
(1-5) | 34 38) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement USGS,SWRCB,
SCR- groundwater NMFS,CDFG, Groundwater
SCS-6.2 monitoring and CT, SCHR,EII, Extraction L4 18 10 254350 39775 0 0 0 294125
management TCFT,VC,LAC
program
mplement sueam | CCCNMES
SCR- S CDFG,CT, Levees and
5Cs7 1 Cb;::;légr:gsr;g?arl%r:] SCHREITCET, | Channelization 1,4 1B 20 4217625 4217625 4217625 4217625 0 16870500
VC,LAC
plan
oo o o | eSS
SCR- vg etate Igvees ACOEBLM, Levees and
getate NMFS,CT, L 1,4 1B 100 0 0 0 0 0 0
SCS-7.2 and eliminate or Channelization
minimize herbicide SCHREII TCFT,
VC,LAC
use near levees
USGS,NMFS,
Review and USFWS,CDFG, -
5(53(83-2-1 modify mining CDMGCT, '\8222 ?‘nd 1,4,5 2B 5 68030 0 0 0 0 68030
’ operations SCHR,EII,TCFT, ying
VC,LAC
Develop and
implement
watershed-wide USFS, USFWS, 100 -
NMFS,CDFG, .
SCR- plan to assess the Non-Native refer to
. CDPR,CT, ; 1,3,5 2B ) 0 0 0 0 0 0
SCS-9.1 impacts of non- Species regional
) ; SCHR,EII,TCFT,
native species and costs
VC,LAC
develop control
measures
Develop and USFS,USFWS, 100 -
SCR- implement non- NMFS,CDFG, Non-Native refer to
SCS-9.2 native species CDPR,CT, Species 1,3,5 2B regional 0 0 0 0 0 o
: monitoring SCHREII,TCFT, P Sosts
program VC,LAC
Southern California Steelhead Recovery Plan January 2012
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L Action .
Listing Rank Estimated Costs ($)
Action . Potential Factor Task
Recovery Action Collab Threat Source (1A, 1B, D .
# ollaborators S 2A. 2B, uration FY EY EY EY FY EY
(1-5) | 34 38) 1-5 6-10 11-15 16-20 21-25 1-100
_ Develop and USFS,UFWS,NM
implement public
SCR- education FS,CDFG, Non-Native
CDPR,CT, A 1,3,5 2B 20 76140 76140 76140 76140 0 304560
SCS-9.3 program on non- Species
native species SCHR Ell,
Ve sp TCFT,VC,LAC
impacts
Review and
modify CCC,NMFS,
SCR- development and BLM,CT Recreational 1,2,3
SCS- management i - P 1B 1 68030 0 0 0 0 68030
101 lans recreational SCHR,EII, Facilities 4,5
: P . TCFT,VC,LAC
areas and national
forests
Develop and NMEFS,USFS,
SCR- implement an USFWS,CCC, Upslope/ 123
SCS- estuary restoration | CDFG,FOSCR, Upstream 4 '5 ' 1B 5 153633533 0 0 0 0 156333335
12.1 and management CT, SCHR\EII, activities ’
plan TCFT,VC,LAC
Review and
SCR- modify applicable CSI\C/I:F(;%EFG Upslope/ 123
SCS- County and/or Lo Upstream o 2B 5 312000 0 0 0 0 312000
12.2 City Local Coastal SCHR Ell, TCFT, activities 45
: Y VC,LAC
Plans
Seveob | usesusews
SCR- ir?te rated USGS,NMFS, refer to
SCS- . 9 ) CDFG,LPFW, Wildfires 1,4,5 1B . 0 0 0 0 0 0
wildland fire and regional
15.1 hazardous fuels CTSCHRE, costs
TCFT,VC,LAC
management plan
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
AT stimated Costs
Action . Potential Listing Rk Task
# Recovery Action Collab Threat Source | Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EY EY EY EFY EY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Santa Paula Creek
Ma”;g‘;;gfgto‘:k NRCS,USFWS,N
SP-SCS- maintain or restore MFS,CDFG, Agricultural 1,4 2B 20 12400 4998400 4998400 4998400 0 4998400
11 aquatic habitat CT,SCHREII, Development
a . TCFT,KSW,VC
functions
Develop, adopt,
and implement NRCS,USFWS,N
SP-SCS- agricultural land- MFS,CDFG, Agricultural
. 62400 0 0 0 0 62400
1.2 use planning CT,SCHR,EII, Development 1.4 28 5
policies and TCFT,KSW,VC
standards
ag'ri”ual‘t%?al NRCS,USFWS,N
SP;LS_:C;S' d?;/setloorgr:ilegri ::d (';ATFg(_E,:H%FSI Dé%lfouplt:qrearl]t 1,4 2B 20 12400 4998400 4998400 4998400 0 4998400
P TCFT,KSW,VC
zones
Develop and NRCS,NMFS,
im Iemenrt) lan to USFWS, 20-
sp-sCs- | TR e SWRCB, Agricultural L4 - refer to . . . . . .
2.1 from aaricultural RWQCB,CDFG Effluents ' regional
ac‘fi’vities CT,SCHREll, costs
TCFT,VC
Develop and
implement plant to
remove or modify
fish passage
barriers within the NMPS,USFS, Culverts and 20 -
USFWS,ACOE, .
SP-SCS- watershed (See Road Crossings refer to
. CDFG,CT, 1,4 3A ) 0 0 0 0 0 0
3.1 Santa Clara River (Passage regional
SCHR,EII,TCFT, .
Steelhead Trout Barriers) costs
KSw,vC
Assessment and
Recovery
Opportunities,
2005.)
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
AT stimated Costs
Action . Potential Listing Rk Task
# Recovery Action Collab Threat Source | Factors | (1A, 1B, Durati
ollaborators (1 _ 5) 2A. 2B, uration FY EY EY EY EY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
paZsrg\g;I(ejearﬂoS:nd NMFS,ACOE, Dams and
SP-SCS- dams and USFWS,DWR, Surface Water | 1,3,4 1A 5 8D 8D 8D 8D 8D 8D
41 diversions (e CT.SCHREll, Diversions
1s8€.9., TCFT,KSW,VC
Harvey Diversion)
Develop and USGS,USFS,
SP-SCS- implement water USFWS,NMFS, Dams and
42 management plan CDFG,CT, Surface Water 1,3,4 1A 5 TBD TBD TBD TBD TBD TBD
' for diversion SCHR,EII,TCFT, Diversions
operations Ksw,vC
Develop and ACOE,NRCS
) : implement flood BLM,NMFS,
SPoCS control USFWS,CDFG, E/'I‘;?ri;]‘;rxg 1,4 18 100 0 0 0 0 0 0
' maintenance CT,SCHREII,
program TCFT,KSW,VC
USGS,NMFS
Conduct y ’
USFWS,CDFG,
SPéS(lZS- t?rOl:_niwerl‘telr _ SWRCB,CT, GrEottJrnd\éya;er 1.4 B 5 75550 0 0 0 0 75550
KSwW,vVC
Dﬁ’;g’rﬁ::td USGS,NMFS,
USFWS,CDFG,
SP;}SSS- rr?rz_l:n;:_ir\:vatird SWRCB,CT, GrEotlrnd\;\‘/a;er 1.4 o8 3 75550 0 0 0 0 75550
: moar:: 'e%ém SCHR I, TCFT, xtractio
g KSW,VC
program
NMFS,NRCS,
Develop and
SP-SCS- | implement plan t USFWS, L d
impiement pian to CDFG,CT, EVees anc 1,4 1B 20 4217625 4217625 4217625 4217625 0 16870500
7.1 restore natural Channelization
channel features SCHR.EIITCFT,
KSw,vC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ioti stimated Costs
Action . Potential Listing Rk Task
# Recovery Action Collab Threat Source | Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration FY EY EY EY EY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and FEMA,NRCS,
implement plan to USGS,ACOE,
SP-SCS- vegetate levees BLM,NMFS, Levees and
7.2 and eliminate or CDFG,CT, Channelization L4 18 100 0 0 0 0 0 0
minimize herbicide SCHR,EII,TCFT,
use near levees KSw,vC
Develop and NRCS,USGS,
SP-SCS implement stream ACOE,BLM, L d
>~ | bank and riparian NMFS,CDFG evees an 1,4 1B 20 4217625 4217625 4217625 4217625 4217625 16870500
7.3 . ) Channelization
corridor restoration CT,SCHR,EII,
plan TCFT,KSW,vVC
Develop and
implement
watershed-wide CDFG, USFS, 100 -
SP-SCS- lan to assess the USFWS,NMFS, Non-Native refer to
P CDFG,CT, : 1,3,5 3B . 0 0 0 0 0 0
9.1 impacts of non- SCHREIl Species regional
native species and TCFT KSW.VC costs
develop control
measures
in?;‘éﬁ:‘;ﬂ tannodn_ CDFG,NMFS, 100 -
SP-SCS- . . USFWS,USFS, Non-Native refer to
9.2 ”?n“;ﬁifgrie:'es CT.SCHREll, Species 13,5 2B regional 0 0 0 0 0 0
9 TCFT,KSW,VC costs
program
Develop and
implement public CDFG,NMFS,
SP-SCS- education USFS, USFWS, Non-Native |, 5 g 2B 20 76140 | 76140 | 76140 | 76140 0 304560
9.3 program on non- CT,SCHR,EII, Species
native species TCFT,KSW,VC
impacts
Re\r:;((a)v(;/ifand USFS,USFWS, ongoing -
SP-SCS- develo me{}t and NMFS,CDFG, Recreational 1,2,3, o8 cost of 0 0 0 0 0 0
10.1 mang ement CT,SCHR,EII, Facilities 4,5 doing
g TCFT,KSW,VC business
plans for
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
i stimated Costs
Action . Potential Listing Rk Task
# Recovery Action Collab Threat Source | Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration FY EY EY EY EY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
recreational areas
and national
forests (e.g.,
Steckel Park)
Manage roadways
and adjacent CDOT,USFWS, 20 -
SP-SCS- riparian corridor NMFS,CDFG, refer to
111 and restore CT,SCHREII, Roads 1.4 2B regional 0 0 0 0 0 0
abandoned TCFT,KSW,VC costs
roadways
Devcion 2ant | wwesusews
SP-SCS- CDFG,CT, Urban
131 urban Iand—gge SCHREIl TCFT, Development 1,4 2B 5 62400 0 0 0 0 62400
planning policies KSW VG
and standards ’
) NMFS,CDOT,
SP-SCS- Reggi'ﬂﬁtﬁrm CDFG.CT, Urban 1,4 2B 20 0 0 0 0 0 0
13.2 developed areas SCHR,EII,TCFT, Development '
P KSW,VC
Rewe_w California RWQCE, _
Regional Water ongoing -
SP-SCS- Quality Control SWRCB,CDFG, cost of
NMEFS,CT, Urban Effluents 1,4 2B . 0 0 0 0 0 0
141 Board Watershed doing
: SCHR,EII,TCFT, p
Plans and modify business
’ Ksw,vC
Stormwater Permits
Review, assess and | RWQCB,CDFG ongoing -
SP-SCS- modify NPDES NMFS,USFWS, cost of
14.2 wastewater CTSCHRl, | UbanEffluents | 1,4 2B doing 0 0 0 0 0 0
discharge permits TCFT,KSW,vVC business
Develop and
implement an USFS,USFWS, 100 -
SP-SCS- integrated NMEFS,USGS, refer to
151 wildland fire and CDFG,LPFW, Wildfires 1,4,5 1B regional 0 0 0 0 0 0
' hazardous fuels CT,SCHREII, gosts
management TCFT,KSW,VC
plan,
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
AT stimated Costs
Action . Potential Listing Bals Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A., 2B, uration EFY FY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Sespe Creek
Ma”;g:r']'é’?omc" NRCS, USFS,
SesC- maintain or restore USFWS,CDFG, Agricultural 1,4 2B 20 62000 24992000 | 24992000 24992000 0 75038000
SCS-1.1 aquatic habitat CT,SCHR,EII, Development
a ! TCFT,KSW,VC
functions
Develop, adopt, NRCS,NMFS,
and implement USFS,USFWS,
SesC- agricultural land- BLM,CDFG, Agricultural
62400 0 0 0 0 62400
SCS-1.2 use planning RWQCB,CT, Development L4 2B 5
policies and SCHR,EII,TCFT,
standards KSw,vC
Develop and NRCS, USFS,
im Iemen? lanto | USFWSNMFS, 20-
SesC- an)inimize rﬁnoff RWQCB, Agricultural 14 B refer to 0 0 0 0 0 0
SCS-2.1 from agricultural SWRCB,CDFG, Effluents ' regional
ac‘fi’vities CT,SCHREIl, costs
TCFT,KSW,VC
Develop and
implement plan to
remove or modify
fish passage
barriers within the USFS,USFWS, Culverts and 20 -
SesC- watershed (See NMFS,CDFG, Road Crossings 14 3A refer to 0 0 0 0 0 0
SCs-3.1 Santa Clara River CT,SCHR,EII, (Passage ' regional
Steelhead Trout TCFT,KSW,vVC Barriers) costs
Assessment and
Recovery
Opportunities,
2005.)
im?)‘lagnifr?t 3vna0:er NMPS,USFWS, S Dams and
SSCeSS-i-l ma?oargdei\r/réfg(t) rr])lan VEI:RTCS:(B:gRD IEI(IB Sug?:/(;?s?glg;ter 1,3,4 1A 5 91850 0 0 0 0 91850
) TCFT,KSW,VC
operations
Provide fish NMFS,USFWS,S Dams and
SESC- passage around WRCB,CDFG,
91850 0 0 0 0 91850
SCS-4.2 dams and Crschren, | SuTaceWater | 1,3.4 | 1A >
diversions TCFT,KSW,VC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing Rk Task SRR Gess )
Recovery Action Threat Source | Factors | (1A, 1B, .
# Collaborators (1 _ 5) 2A. 2B, Duration FY EY EY EY EY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implemegt flood NRCS,NMFS,
SesC- control USFWS,CDFG, Flood Control 14 B 100 0 0 0 0 0 0
SCS-5.1 maintenance CT,SCHR,EII, Maintenance '
TCFT,KSW,VC
program
Conduct USGS,NMFS,
SesC- groundwater SWRCB,CDFG, Groundwater
SCS-6.1 | extraction analysis CT,SCHREII, Extraction L4 18 5 275550 0 0 0 0 275550
and assessment TCFT,KSW,VC
Develop and
implement USGS,NMFS,
SesC- groundwater SWRCB,CDFG, Groundwater
SCS-5.2 monitoring and CT,SCHR,EII, Extraction L4 18 10 254350 sorrs 0 0 0 294125
management TCFT,KSW,VC
program
Develop and NRCS,NMFS,
SesC- implement plan to USFWS,ACOE, Levees and
CDFG,CT, . 1,4 2B 20 4217625 4217625 4217625 4217625 0 16870500
SCS-7.1 restore natural Channelization
channel features SCHR.EIlTCFT,
KSw,vC
Develop and FEMA,NRCS,
implement plan to USGS,USFWS,
SesC- vegetate levees ACOE,BLM, Levees and
SCS-7.2 and eliminate or NMFS,CDFG, Channelization 1.4 2B 100 0 0 0 0 0 0
minimize herbicide CT,SCHR,EII,
use near levees TCFT,KSW,VC
USGS,NMFS,
SesC- Revliew and USFWS,CDFG, Mining and
sCs-8.1 modify mining CDMGCT, Quarrying 1,4,5 2B 5 68030 0 0 0 0 68030
operations SCHR,EII,TCFT,
Ksw,vC
Develop and
implement
watershed-wide CDFG,USFS, 100 -
SesC- plan to assess the USFWS,NMFS, Non-Naﬁve 135 B refgr to 0 0 0 0 0 0
SCS-9.1 impacts of non- CT,SCHR,EII, Species T regional
native species and TCFT,KSW,vVC costs
develop control
measures
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential i) RETS Task SlElee Goss ()
" Recovery Action Collaborators Threat Source | Factors | (1A, 1B, Duration
(1-5) 2A, 2B, FY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and 100 -
SesC- implement non- CDFG,NMFS, Non-Native refer to
SCS-9.2 nat|velspleC|es CT,SCHR,EII, Species 1,35 2B regional 0 0 0 0 0 o
monitoring TCFT,KSW,VC
costs
program
Develop and
implement public CDFG,USFS,
SesC- education USFWS,NMFS, Non-Native
SCS-9.3 program on non- CT,SCHR,EII, Species L35 2B 20 7o140 ro140 ro140 ro140 0 304560
native species TCFT,KSW,vVC
impacts
Develop and
SesC- implement_public USFS,USFWS, _
sCs- education NMFS,CDFG, Recre.a't!onal 1,2,3, B 20 76140 76140 76140 76140 0 304560
101 program on CT,SCHREII, Facilities 4,5
watershed TCFT,KSW,VC
processes
Review and
modify
development and
management
plans for
recreational areas
secc. fo?ggs'}ztgnsls USFS, USFWS, _ ongoing
DN NMFS,CDFG, Recreational 1, 2,3, - cost of
SCs- Forest Service Los . 2B ; 0 0 0 0 0 0
10.2 padres National CT,SCHR,EII, Facilities 4,5 dqng
TCFT,KSW,VC business
Forest Land
Management Plan
Southern California
National Forest
Vision, Forest
Strategy, and
Design Criteria)
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ioti stimated Costs
Action . Potential i) RETS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EY EY EY EFY EY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
N adacent | | USFSUSFWS, 20-
SesC- riparian (J:orridor NMFS,CDOT,C refer to
SCs- pan el DFG,CT, Roads 1,4 3B e 0 0 0 0 0 0
111 abandoned SCHR EIlTCFT, gosts
KSw,vC
roadways
] USFS,USFWS,N
SCS- 1 CDFG,CT, Roads 1,4 3B 20 32260 32260 32260 32260 0 129040
112 rruonao dwg)r: SCHREIl,TCFT,
Y KSW,VC
im ljl:r\;iz?r?;?ian NRCS,NMFS,
SesC- resF;oration ICI)an to FEMA,AQEC, Urban
SCs- | ?’f' ial BLM,CT, D | t 1,4 2B 5 62400 0 0 0 0 62400
13.1 éiﬁfﬁiﬁﬂz';{]'fn SCHREIl,TCFT, evelopmen
KSW,vC
structures
SesC- Retrofit storm N('\:ASSF(S%(T)T Urban
SCS- drains in gy 1,4 2B 20 0 0 0 0 0 0
13.2 develobed areas SCHR,EII,TCFT, Development
' P KSW,VC
RRet\al Ie;\cl)vngIa\lll\gg:ra RWQCEB, ongoin
SesC- Qt?ality Control SWRCB,CDFG, - c?)st 0%
SCs- NMFS,USFWS, Urban Effluents 1,4 2B ; 0 0 0 0 0 0
Board Watershed doing
141 Plans and modify CT,SCHR Ell, business
: TCFT,KSW,vC
Stormwater Permits
Review, assess and
mV\(/)adsl'Zv’\\/lztE:aErS RWQCB, ongoin
SesC- discharge permits CDFG,NMFS, - c?)st ogf
sCs- © ?:u pama USFS,USFWS, | UrbanEffluents | 1,4 38 i 0 0 0 0 0 0
14.2 (.Zgo.r’nmgnity CT,SCHREI, businegss
Sanitation District TCFTKSW.VC
Treatment Facility)
SesC- Develop and USFS,USFWS, 100 -
] implement an USGS,NMFS, - refer to 0 0 0 0 0 0
i(S:S]. integrated CDFG,LPFW, wildfires L45 18 regional
) wildland fire and CT,SCHR,EIl, costs
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
it stimated Costs
Action . Potential i) RETS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EY EY EY EFY EY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
hazardous fuels TCFT,KSW,vVC
management plan
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing LS Task SHMEIEE st
o Recovery Action Collaborators Threat Source Factors | (1A, 1B, Duration
(1-5) 2A, 2B, FY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Piru Cree
Develop, adopt,
and im?)lemepr:t NRCS, USFS,
PC- agricultural land- USFWS,NMFS, Agricultural
-1. lanning BLM,CDFG,CT, Development L4 28 5 62400 0 0 0 0 62400
SCS-1.1 ‘;)Sg”gies o SCHR EIl,TCFT,
KSW,VC,LAC
standards
Manage livestock NRCS,USFS,
grazing to USFWS,NMFS, .
PC- maintain or restore | BLM,CDFG,CT, Agricultural 1,4 2B 5 47520 0 0 0 0 47520
SCs-1.2 . . Development
aquatic habitat SCHR,EII,TCFT,
functions VC,LAC
Manage NRCS,USFS, 20 -
PC- agricultural USFWS,NMFS, Agricultural refer to
sCS1.3 developrr_]ent_ and | BLM,CDFG,CT, Development 1,4 2B regional 0 0 0 0 0 0
' restore riparian SCHR,EII,TCFT, costs
zones KSW,VC,LAC
Develop and NRCS,USFS, 20 -
PC- imp_le_m_ent plan to USFWS,NMFS, Agricultural refer to
SCS2.1 minimize runoff RWQCSB,CT, Effluents 1,4 2B regional 0 0 0 0 0 0
' from agricultural SCHR,EII,TCFT, cOosts
activities KSW,VC,LAC
Develop and
implement plan to
remove or modify
fish passage NMFS,USFS,
barriers within the USFWS,ACOE, Culverts and 20 -
PC- watershed (See BLM,CDFG, Road Crossings 14 3A refer to 0 0 0 0 0 0
SCs-3.1 Santa Clara River DWR,CTS,CHR, (Passage ' regional
Steelhead Trout EIl,TCFT,KSW, Barriers) costs
Assessment and VC,LAC
Recovery
Opportunities,
2005.)
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Provide fish FERC,NMFS,
passage around USFS,USFWS, Dams and
PC- dams and NMFS,DWR
) : ! ’ TBD TBD TBD TBD TBD TBD
SCS-4.1 diversions (e.g., CDFG,CT, Sug;c\llcet.-‘r:Si\er'c;tster 1,34 A 10
Santa Felicia and SCHR,EII,TCFT,
Pyramid dams) KSW,VC,LAC
U FERC,NMFS,
Develop and USFS,USFWS, Dams and
PC- implement water NMFS,DWR, surface Water 1,34 1A 5 18D 18D 18D 18D 18D 18D
SCS-4.2 | management plan CDFG,CT, Diversions
for dam operations | SCHR,EII,TCFT,
KSW,VC,LAC
NRCS,USGS,
Develop and
implement flood ACOE,
PC- P ool BLM,NMFS, Flood Control 14 A 100 . . , . . .
SCS-5.1 maintenance CDFG,CT, Maintenance ’
roqram SCHR,EII,TCFT,
prog KSW,VC,LAC
Develop and ACOE,USFWS,
implement flood NMEFS, CDFG,
scpsc-é ) control CT,SCHREIl, K/'I‘;‘I’ri;g:g 1,4 3B 100 0 0 0 0 0 0
' maintenance TCFT,KSW,VC,
program LAC
USGS,NMFS,
PC- r(c):t?r?dde\]/;:er DWR SWRCB, Groundwater
5SCS-6.1 tg ti Vi CDFG,CT, Extracti 1,4 2B 5 275550 0 0 0 0 275550
o1 | eactonanats | seuraince, | U9
KSW,VC,LAC
Difr:’elfnﬁ:r:‘td USGS,NMFS,
PC- rotrj)ndwater DWR SWRCB, Groundwater
SCS-6.2 9 itori d CDFG,CT, Extracti 1,4 2B 10 254350 39775 0 0 0 294125
o ”;?Ag”g%i:t SCHR,EII,TCFT, xtraction
g KSW,VC,LAC
program
Develop and FEMA,USGS,
: implement plan to ACOE,BLM,
SCPSC 71 vegetate levees NMFS,CT, Ctl_weal\rlwizslizaar]tidon 1,4 1A 100 0 0 0 0 0 0
' and eliminate or SCHR,EII,TCFT,
minimize herbicide VC,LAC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
use near levees
USGS,ACOE,
Develop and
PC- implement plan to BLM,NMFS, Levees and
p p CT,SCHR,EII, R 1,4 1B 20 4217625 4217625 4217625 4217625 0 16870500
SCS-7.2 restore natural Channelization
channel features TCFT.SW.VC,
LAC
Develop and
implement
watershed-wide CDFG,NMFS, 100 -
PC- lan to assess the USFS,USFWS, Non-Native refer to
P CDFG,CT, : 1,3,5 28 . 0 0 0 0 0 0
SCS-9.1 impacts of non- Species regional
native species and SCHR Ell,TCFT, costs
p KSW,VC,LAC
develop control
measures
Develop and CDFG,NMFS, 100 -
PC- implement non- USFS,USFWS, Non-Native refer to
SCS.9.2 native species CDFG,CT, Species 1,3,5 2B regional 0 0 0 0 0 0
: monitoring SCHR,EII,TCFT, P gosts
program KSW,VC,LAC
imDﬁeVrS]g)nri azglic CDFG,NMFS,
PC- Ioeducatign USFS,USFWS, Non-Native
50593 CDFG,CT, S . 1,3,5 2B 20 76140 76140 76140 76140 0 304560
- prn‘;%r\‘j‘;s Ogcrl'g: SCHR,EII,TCFT, pecies
Ve Sp KSW,VC,LAC
impacts
Review and
modify
development and
management
recregsgri;cl);reas USFS,USFWS, ongoin
PC- ; NMFS,CDFG, . gong
and national Recreational 1,2,3, - cost of
SCs- forests (e.g., U.S DWR,CT, Facilities 4,5 doin 0 0 0 0 0 0
101 Forest Ser\./cuilc;e I;o-s SCHR EIl,TCFT, 7 businegss
. KSW,VC,LAC
Padres National
Forest Land
Management Plan
Southern California
National Forest
Southern California Steelhead Recovery Plan January 2012

9-79



Monte Arido Highlands Biogeographic Population Group

Action Estimated Costs ($)
it stimated Costs
Action : Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Vision, Forest
Strategy, and
Design Criteria)
imDﬁevrflg)nri azglic USFS, USFWS,
PC- P g t.p NMFS.CDFG, | o ional | 123
sCs- education DWR,CT, chre?t!O”a e 2B 20 76140 76140 76140 76140 304560
10.2 %Z?é?s?e%” SCHR,EII,TCFT, aciities :
VC,LAC
processes
PC- riparian <I:orridor USFS, USFWS, refer to
sCs- pan el NMFS,CT, Roads 1,4 3B o 0 0 0 0 0 0
111 e, SCHR EIl,TCFT, gosts
KSW,VC,LAC
roadways
PC- Retrofit storm NRCS,NMFS,C
sCs- drains to fiter | DOT.CDFG.CT, Roads 1,4 38 20 32260 | 32260 | 32260 | 32260 0 129040
11.2 runoff from SCHR,EII,TCFT,
' roadways KSW,VC,LAC
. | Doimon adont | s s,
SCS- urban land-use CDFG,CT, Urban 1,4 2B 5 62400 0 0 0 0 62400
131 lanning policies SCHR,EII,TCFT, Development
' P gp KSW,VC,LAC
and standards
CDOT,CDFG,
PC- Retrofit storm NMFS,USFWS, Urban
SCS- drains in CT,SCHR,EII, Development 1,4 2B 20 0 0 0 0 0 0
13.2 developed areas TCFT,KSW,VC, P
LAC
Review California RWQCB,
PC- Regional Water SWRCB,NMFS, ongoing
. Quality Control USFWS,CDFG, - cost of
Sl(isl Board Watershed CT,SCHREII, Urban Effluents L4 2B doing 0 0 0 0 0 0
' Plans and modify TCFT,KSW,VC, business
Stormwater Permits LAC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
it stimated Costs
Action : Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review, assess and RWQCB, ongoin
PC- modi’fy NPDES CDFG,NMFS, - c?)st on]
SCS- wastewater USFWS,CT, Urban Effluents 1,4 33 doin 0 0 0 0 0 0
14.2 discharge permits SCHR EIl,TCFT, busingss
gep KSW,VC,LAC
Develop and USFS,USFWS,
PC- implement an NMFS,USGS, 100 -
integrated CDFG,LPFW, I refer to
- ) ) ; 0 0 0 0 0 0
i(S:S;. wildland fire and CT,SCHREII, wildfires L4s 18 regional
' hazardous fuels TCFT,KSW,VC, costs
management plan LAC
Southern California Steelhead Recovery Plan January 2012
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Conception Coast Biogeographic Population Group

10. Conception Coast
Biogeographic Population
Group

“To the degree that trout are numerous and that they can give rise to anadromous fish, the
viability of the steelhead population may be enhanced: by contributions to abundance and
productivity, and by allowing the population to persist through multi-year droughts that interfere
with steelhead migration from the ocean.”

NOAA Fisheries Technical Recovery Team
Steelhead of the South-Central and Southern California Coast, 2006

10.1 LOCATION AND PHYSICAL
CHARACTERISTICS

The Conception Coast BPG
encompasses eight small, coastal watersheds
that drain a 50-mile long stretch of the
south-facing slopes of the Santa Ynez
Mountains in southern Santa Barbara
County and extreme southwestern Ventura
County (Figure 10-1). The Santa Ynez
Mountains are an east-west trending spur of
the Transverse Range that creates some of
the steepest watersheds in any of the five
BPG regions in the SCS Recovery Planning

region

Conception Coast Watersheds

Stream lengths are relatively short in this
BPG region. The Gaviota Creek watershed
penetrates the furthest inland (about seven

Area. Peak elevations reach 4,300 feet within
a few miles of the Pacific Ocean. These
watersheds are relatively homogeneous in
slope, aspect, and size, with steep upper
watersheds and lower watersheds that cut
across a relatively narrow coastal terrace.

miles). Goleta Slough, the largest estuary in
this BPG region, is formed by the confluence
of several sub-watersheds: Tecolotito Creek,
Los Carneros Creek, San Pedro Creek, Las
Vegas Creek, Maria Ygnacio Creek, San Jose
Creek, and Atascadero Creek. Of these, the
latter three watersheds were evaluated
using the CAP analyses. The majority of the
watersheds this BPG maintain
perennial flow in their upper reaches, often

within

in association with deep bed-rock pools, and
supported by groundwater and flow

Southern California Steelhead Recovery Plan
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Figure 10-1. The Conception Coast BPG region. Ten populations/watersheds were analyzed in this region: Jalama,
Santa Anita, Gaviota, Arroyo Hondo, Tecolote, Mission, Montecito, Carpinteria, and Rincon Creeks, and four sub-
watersheds in the Goleta Slough watershed.
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through fractured rock along geologic fault
lines.

by N

v TN £
Maria Ygnacio Creek

The second largest estuary in this BPG
region, Carpinteria Slough, is formed by a
synclinal Watershed fed by Santa Monica
Creek and several minor drainages that are
not included in the basin covered in the
Conception Coast BPG region.

Carpinteria Creek

Precipitation in this region increases
strongly with increasing elevation. Rainfall
amounts in the upper watersheds can be
five to six times higher than on the coastal
terrace of these watersheds during the same
storm event, and the steep topography
creates extremely “flashy” flows.

Gavijbta Creek
In addition to the watersheds considered
here, there are a number of smaller
watersheds within this BPG (e.g., San
Antonio, Los Carneros, Glen Annie, and
McCloy Creeks) which may also be used by
steelhead when water conditions are
favorable (Hunt & Associates 2008a, Kier
Associates 2008b).

10.2 LAND USE

Table 10-1 summarizes land use and
population density in this region. The
coastal terrace and middle portions of these
watersheds receive the most intensive land
use. Human population density varies
widely between the component watersheds,
averaging about 605 persons per square mile
over the entire BPG region. The western half
of the BPG region has very low population
density (1 - 59 persons/square mile), while
the Goleta Slough and Mission Creek
watersheds average 1,201 and 3,491 persons
per square mile, respectively (see Table 10-1
for additional comparisons).

In most of the watersheds in this BPG
region, the first land use change was
livestock ranching and dry farming,
followed by irrigated row-crop agriculture,
particularly orchard crops such as avocados,
lemons, and walnuts. Most recently, steeper
slopes in the middle reaches of some
watersheds have been developed with

Southern California Steelhead Recovery Plan
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avocado and other orchard crops.
Urbanization followed this trend on the
coastal plain in the eastern half of this BPG
region then moved up into the more
mountainous portions of the watersheds as
cities grew in size. The upper watersheds
throughout this region are located within
the Los Padres National Forest, whereas the
coastal and middle watersheds are mostly
privately owned. Semi-developed rural land
and orchards cover extensive portions of the
coastal and middle portions of the western
watersheds. Most of the Arroyo Hondo
watershed has recently been put under a
conservation easement and is managed by
the Land Trust of Santa Barbara County.

A number of coastal areas in this region
have been developed as County and State
Parks, including Jalama Beach County Park
(Jalama Creek), Gaviota State Beach
(Gaviota Creek), Refugio State Beach
(Refugio Creek), El Capitan State Beach (El
Capitan Creek), Goleta Beach County Park
(mouth of Goleta Slough), Arroyo Burro
Beach County Park (Arroyo Burro Creek),
City of Santa Barbara beaches (east and west
of mouth of Mission Creek), Carpinteria
State Beach (Carpinteria Creek), and Rincon
Beach County Park (Rincon Creek). Each of
these parks is situated along lower reaches
of these drainages, including the estuary.

S

Carpinteria Valley Agriculture

Agriculture  (orchard cultivation and
livestock ranching), are important land uses
that directly or indirectly impact watershed
processes throughout these watersheds.
Most of the municipal water for Goleta,
Santa Barbara, Montecito, Summerland, and
Carpinteria is supplied by reservoirs on the
middle and upper mainstem of the Santa
Ynez River on the north side of the Santa
Ynez Range. This municipal water source is
supplemented by groundwater wells
located throughout the coastal terrace. The
ranches that support irrigated orchard crops
in these watersheds also depend heavily on
groundwater as their source for agricultural
water. Some large ranches have diversions
and dams on their property to create
reservoirs for agricultural use (e.g., Glen
Annie Canyon, an unnamed tributary of
Dos Pueblos Creek, and Gato Creek).

Some of these reservoirs support small
populations of bullfrogs and non-native
predatory fish (e.g., Dos Pueblos Creek
tributary reservoir), but the majority of the
drainages in these watersheds are relatively
free from these predators. Non-native
crayfish and western mosquitofish, which
may prey on O. mykiss eggs, occur in many
urbanized drainages. Tecolotito Creek in the
Goleta Slough watershed supports a
reproducing population of African clawed
frogs (Xenopus laevis), which may be a
predator on certain O. mykiss life stages.

10.3 CURRENT WATERSHED
CONDITIONS

Watershed conditions were assessed for ten
watersheds in the Conception Coast BPG
region. In general, instream, riparian, and
floodplain conditions for steelhead in these
watersheds offer fair to good habitat
conditions for anadromous O. mykiss,
although conditions vary widely within and
between watersheds, depending on land
uses. The upper watersheds consistently
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Table 10-1. Physical and Land-Use Characteristics of Major Watersheds in the Conception Coast BPG region.

PHYSICAL CHARACTERISTICS LAND USE
WATERSHEDS Area Area Stream Ave_. Ann. Total Public Urban Agriculture/ Open
(west to east) (acres)? (sg. miles)t Lengthz Ralnfall3 Human Ownership* Area® Barrens Spaces
(miles) (inches) Population#4
Jalama Creek 15800 25 45 17.4 59 <1%
Canada de Santa Anita 2067 3 5 17.4 16 <1%
Gaviota Creek 12912 20 39 175 40 1%
Arroyo Hondo 2796 4 6 17.8 1 <1%
Tecolote Creek 3726 6 11 19 339 18%
Goleta Slough** 30410 48 92 19.2 57,664 16%
Mission Creek 7760 12 16 19.6 41,890 3%
Montecito Creek 3970 6 11 195 2,453 <1%
Carpinteria Creek 10712 17 25 19.8 3,493 20%
Rincon Creek 9422 15 25 19.3 324 23%
TOTAL or AVERAGE 213099 333 560*** 18.6 201,459*** 16% 8% 74%

1 From: CDFFP CalWater 2.2 Watershed delineation, 1999 (www.ca.nrcs.usda.gov/features/calwater/)
2 From: CDFG 1:1,000,000 Routed stream network, 2003 (www.calfish.org/)

3 From: USGS Hydrologic landscape regions of the U.S., 2003 (1 km grid cells)
4 From: CDFFP Census 2000 block data (migrated), 2003; preliminary analysis of Census 2010 indicates the population in component watersheds is 122,787
5 From: CDFFP Multi-source land cover data (v02_2), 2002 (100 m grid cells) (http://frap.cdf.ca.gov/data/frapgisdata/select.asp)
* Includes National Forest Lands only; does not include State or County Parks or Military Reservations (from:

http://old.casil.ucdavis.edu/casil/gis.ca.gov/teale/govtowna/)
** Goleta Slough” includes analyses only for San Jose, San Pedro, Maria Ygnacio, and Atascadero creeks
*** Total for entire BPG region, not component watersheds
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Conception Coast Watersheds

Figure 10-2. Conception Coast BPG Watersheds.
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support good to excellent quality spawning
and rearing habitat; however, conditions in
each of these watersheds deteriorate
downstream on the coastal plain. Highway
101 and the Union Pacific Railroad tracks
and U.S. Highway 101 traverse the
mainstem of each of these watersheds at or
in close proximity to their mouths, which
has damaged estuarine habitat and created
passage impediments for anadromous O.
mykiss.

‘\"'-; S
Arroyo Hondo Creek Estuary

Agricultural activities, such as groundwater
extraction, have reduced surface flows and
degraded habitat conditions in the lower
and middle portions of these watersheds.
Urban development dominates the lower
reaches of the Goleta Slough, Mission Creek,
Montecito Creek, and Carpinteria Creek
watersheds (Hunt & Associates 2008a, Kier
Associates 2008b).

Most of these watersheds also exhibit high
road densities. The Arroyo Hondo
watershed provides the least disturbed
conditions for steelhead in this BPG because
of low-intensity land use and its inclusion in
a natural reserve system managed by the
Land Trust of Santa Barbara County. The
Goleta Slough watershed (San Jose, San
Pedro, Maria ‘Ygnacio, and Atascadero
creeks) and the Mission Creek and Rincon
Creek watersheds exhibit the least favorable
conditions;
watersheds sustain reproducing populations
of non-anadromous O. mykiss and
occasionally anadromous forms despite
urbanization,
maintenance, and other urban land uses
throughout their lower reaches.

however, their ~ upper

channelization, channel

Mssionrék
The terrain of the Santa Ynez Mountains
results in development on steep slopes,
often accompanied by road cuts to provide
access, thus affecting watershed processes
such as erosion and sedimentation.
Development has also occurred along
narrow riparian ~ corridors, which
encourages bank stabilization, levee
construction, and other flood control
activities that physically constrain the ability
of streams to maintain natural channel
morphology and riparian vegetation.
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Montecito Creek “

The increase of impermeable surfaces as a
result of urbanization (including roads)
along the coastal terraces, and the
development of agricultural homes on steep
slopes, has altered the natural flow regime
of streams, particularly in the lower reaches,
increasing the frequency and intensity of
flood flows.

Rincon Creek Estuary (Curtesy Califona Castal
Commission)

Estuarine habitats at the mouths of these
watersheds in this BPG region have been
reduced in size by 70 to 95 percent by the
development of roads and railroads,
urbanization, and  development  of
recreational facilities. Historically, these
estuaries were relatively small with two
notable exceptions: Goleta Slough, formed
by the confluence of several watersheds, and
the estuary associated with Mission Creek,
comprised extensive wetland habitats in this
BPG region that encompassed thousands of
acres. The remaining estuarine habitats are

subject to constriction and isolation by
development, surface runoff from roads and
other impervious surfaces, as well as a
reduction in the amount and quality of
surface flows resulting from groundwater
extraction.

10.4 THREATS AND THREAT
SOURCES

Varying numbers and intensity of habitat
impairments (sources of threats) were
identified in the CAP Workbooks analyses,
ranging from 10 in the Gaviota Creek and
Arroyo Hondo watersheds to 17 in the
Rincon Creek watershed. “Severe” and
“Very Severe” sources of threats exist in all
of the watersheds in this BPG region, but the
Arroyo Hondo watershed has the least
number and severity of threats for
anadromous O. mykiss. Threat sources are
concentrated in the middle and lower
portions of the watersheds and are
associated with wurban and agricultural
development. The number and severity of
threats generally diminishes in the upper,
undeveloped portion of these watersheds.
Anadromous and non-anadromous O.
mykiss spawn in the upper reaches of most,
even in the degraded lower reaches, of some
of these drainages, such as Maria Ygnacio,
Mission, and Carpinteria creeks (Hunt &
Associates 2008a, Kier Associates 2008b).

Thirteen anthropogenic activities, all
strongly associated with wurban and
agricultural development, ranked as the top
sources of stress to O. mykiss in the
Conception Coast BPG watersheds (Table
10-2). Road density, including roads in close
proximity to stream riparian zones, and
passage barriers associated with
transportation corridors, consistently ranked
as “Severe” to “Very Severe” threat sources.
Proximal stressors associated with increased
road density, especially roads near the
drainage, include increased non-point
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pollution, sedimentation, substrate
embeddedness, floodplain encroachment
and constriction, channel incision, and loss

of channel structural complexity.

Increased road density also leads to
increased frequency of road crossings,
culverts, and other structures that can form
passage barriers, preventing anadromous O.
mykiss from accessing spawning and rearing
habitat. As previously stated, Highway 101
and the Union Pacific Railroad tracks cross
the mainstem of each of these watersheds
near their mouths, in most cases through
culverts. Highway 101 and the railroad
tracks typically crossed these drainages by
filling streambeds with earthen berms and
forcing streams to flow through culverts of
varying lengths. In some cases, construction
of these transportation corridors reduced
the extent of estuarine habitat. The Highway
101 culvert on Rincon Creek and a number
of other creeks is an impassable barrier
preventing anadromous O. mykiss from
reaching spawning and rearing habitat and
isolating formerly anadromous populations
in the upper watershed.

Groundwater extraction for municipal and
agricultural use also is a pervasive threat
source among these watersheds.
Widespread pumping of groundwater
routinely eliminates surface flows and de-
waters pools in portions of most of these
drainages. The magnitude of loss of surface
flows and the severity of passage barriers is
exacerbated during years of below-average
precipitation. Numerous diversions (e.g.,
McCloy, Glen Annie, Carneros, San Pedro,
Fremont, an unnamed tributary to San Jose,
Maria Ygnacio, and San Antonio Creeks)
and debris basins have further altered
natural flow and sediment regimes,
impeding access to and degrading spawning
and rearing habitats, including estuarine
habitats. These effects negatively impact

multiple O. mykiss life stages (e.g.,
development of eggs, alevins, fry, and parr).

Increasing urbanization of the Tecolote
Creek, Goleta Slough, Mission Creek,
Montecito Creek, and Carpinteria Creek
watersheds creates a number of threat
sources ranging from increased road density
to floodplain encroachment and the
heightened need for flood control structures,
such as levees and channelization, and
greater channel maintenance.

Six other threat sources are specific to one or
two watersheds and have seriously
degraded habitat conditions for steelhead
there. For example, past quarrying activities
in Rincon Creek have created a rock barrier
that completely blocks upstream migration
of anadromous O. mykiss and severely
impedes downstream migration of resident
non-anadromous O. mykiss above this
barrier. Fire has recently burned much of the
Gaviota Creek watershed and erosion of
burned slopes in the watershed is a
significant, though diminishing source of
sediment. Recently non-native species of
sunfish have been observed in upper
Rattlesnake Creek, an important steelhead
spawning and rearing tributary to Mission
Creek. Gaviota State Beach campground
was developed along the margins of the
estuary at the mouth of the Gaviota Creek
watershed and has substantially reduced the
size and complexity of the estuary,
degraded water quality, and created a
severe passage impediment at a road
crossing that provides access to Gaviota
State Beach campground and Hollister
Ranch. Jalama Creek and Canada de Santa
Anita also have dams or other severe
passage impediments on their mainstems
and tributaries (Hunt & Associates 2008b,
Kier Associates 2008b).
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Table 10-2. Threat source rankings in component watersheds in the Conception Coast
BPG region (see CAP Workbooks for individual watersheds for details).

Conception Coast BPG Component Watersheds (north to south)

38 ° o o
© S s e = G % < S o 5
Threat = T< 80 >T 8% 25 S % 8% 23 SR}
S g0 S o 29 25 82| o3 R 20 [ 50 2o
ource 20 %‘E OO I T 2(_) @UQ) SO 60O EEO x O
08 = 0
Roads
Culverts &
Crossings
(passage
barrier)
Groundwater
Extraction
Levees and

Channelization

Urban
Development

Wildfires

Recreational
Facilities
Upslope/

Upstream
Activities
Flood Control
Maintenance

Mining and
Quairrying
Agricultural
Development

Dams and
Surface Water
Diversions

Key: Red = Very High threat; Yellow = High threat; Light green = Medium threat; Dark
green = Low threat (Threat cell colors represent threat rating from CAP Workbook)

*Wildfires were not identified during the CAP Workbook analyses as one of the top five
threats in several of these watersheds, but recent fires in coastal watersheds since 2007
could result in significant habitats impacts. A number of diversions to stream tributaries to
the Goleta Slough Complex have been identified, along with recent reports of non-
native species in several watersheds; these threats should be further evaluated, and if
necessary, addressed to protect affected steelhead habitats.
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10.5 SUMMARY

Culverts and road crossings (along with
other fish passage barriers such as small
dams) are widespread throughout the
Conception Coast BPG region, cutting off or
severely reducing access to upstream
spawning and rearing habitats for
anadromous O. mykiss. Groundwater
extraction and numerous small surface
diversions have significantly altered flow
regimes, particularly in the lower stream
reaches, and thus adversely affected both
upstream and downstream fish passage and
spawning and rearing opportunities. Levees
and channelization associated with urban
encroachment have restricted or eliminated
riparian habitat, and urban and agricultural
development (particularly on steep slopes)
has altered run-off patterns and increased
erosion and sedimentation, particularly in
lower stream reaches. Additionally, impacts
associated with wildland fires, including
fire-fighting measures to control or
extinguish them, and the post-fire measures
to repair damages incurred in fighting
wildland fires, pose potential threats to
watersheds in this BPG. Table 10-3
summarizes the critical recovery actions
needed within the Core 1 populations of this
BPG, including the estimated cost for
implementing such actions in five year
increments over the first 25 years, and
where applicable extended out to 100 years,
though most recovery actions can be
achieved within a shorter period.

Restoring conditions for anadromous O.
mykiss passage, spawning, and/or rearing in
these watersheds will require multiple,
long-term, measures related to water
management, and barrier removal or
improvements. Impediments to fish passage
stemming from the construction and
maintenance  of roads and  other
transportation corridors, privately-owned
dams and other passage barriers on some

drainages, extraction,

modification of channel morphology and

groundwater

adjacent riparian habitats for flood control,

and other instream activities need to be
further evaluated for this BPG. Additionally,
the loss of estuarine functions caused by
filling and pollution from point and non-
point agricultural and other anthropogenic
waste discharges need to be addressed
further in this region.

Carpinteria Creek Steelhead -1942 o

The threat sources discussed in this section
should be the focus of a variety of recovery
actions to address addresses specific risks to
anadromous O. mykiss viability. Spatial and
temporal data, for water temperature, pH,
nutrients, efc., are not uniformly available,
and should be further developed, along
with general habitat typing assessments, to
better identify natural as well as
anthropogenic limiting factors. This type of
data acquisition should be the subject of
site-specific investigation in order to refine
the primary recovery actions or to target
additional recovery actions as part of any
recovery strategy for the This type of data
acquisition should be the subject of site-
specific investigation in order to refine the
primary recovery actions or to target
additional recovery actions as part of any
recovery strategy for the Conception Coast.
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Tables 9-4 through 9-13 below rank and
describe proposed recovery actions for each
sub-watershed in the Conception Coast
BPG, including the estimated cost for
implementing the actions in five year

increments over the first 25 years, and
where applicable extended out to 100 years,
though many recovery actions can be
achieved within a shorter period.
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Table 10-3. Critical recovery actions for Core 1 populations within the Conception Coast BPG.

POPULATION CRITICAL RECOVERY ACTION

Modify road and railroad crossings and, remove or modify flood control channels and
grade control structures to allow natural migration of steelhead to upstream spawning
Goleta Slough and rearing habitats and passage of smolts and kelts downstream to the estuary and the
Complex ocean. |ldentify, protect, and where necessary restore estuarine and freshwater rearing
habitats. Develop restoration and management for the Goleta Slough Estuary to restore
estuarine functions
Halt the unnatural dry-season reduction in the amount and extent of surface water to
restore natural or pre-impact over-summering habitat characteristics and condition for
steelhead. Physically modify channelized reaches of lower Mission Creek, and upstream
Mission road crossings, to allow natural migration of steelhead to upstream spawning and rearing
Creek habitats and passage of smolts and kelts downstream to the estuary and the ocean.
Identify, protect, and where necessary restore estuarine and freshwater rearing habitats.
Develop restoration and management for the Mission Creek Estuary to restore estuarine
functions.
Halt the unnatural dry-season reduction in the amount and extent of surface water to
restore natural or pre-impact over-summering habitat characteristics and condition for
steelhead. Physically modify upstream debris basins to allow natural migration of
steelhead to upstream spawning and rearing habitats and passage of smolts and kelts
downstream to the estuary and the ocean. Identify, protect, and where necessary
restore estuarine and freshwater rearing habitats. Develop restoration and management
for the Carpinteria Creek Estuary to restore estuarine functions.
Halt the unnatural dry-season reduction in the amount and extent of surface water to
restore natural or pre-impact over-summering habitat characteristics and condition for
steelhead. Physically modify Highway | and rairoad culvert in lower Rincon Creek, and
Rincon upstream road crossings to allow natural migration of steelhead to upstream spawning
Creek and rearing habitats and passage of smolts and kelts downstream to the estuary and the
ocean. ldentify, protect, and where necessary restore estuarine and freshwater rearing
habitats. Develop restoration and management for the Rincon Creek Estuary to restore
estuarine functions.

Carpinteria
Creek
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Southern California Steelhead DPS Recovery Action Tables Identification Key, Conception Coast BPG (Tables 10-4 — 10-13).

Recovery Action Number Key: XXXX -SCS-1.2 XXXX ID Table Threat Source Legend
XXXX Watershed JC Jalama Creek 1 Agricultural Development
SCS Species Identifier — Southern California Steelhead Sac Santa Anita Creek 2 Agricultural Effluents
1 Threat Source GC Gaviota Creek 3 Culverts and Road Crossings
2 Action Identity Number AHC Arroyo Honda Creek 4 Dams and Surface Water Diversions
Action Rank TC Tecolote Creek 5  Flood Control Maintenance
A Action addresses the first listing factor regarding the destruction GS Goleta Slough 6 Groundwater Extraction
or curtailment of the species’ habitat
B Action addresses one of the other four listing factors MisC Mission Creek 7 Levees and Channelization
MonC Montecito Creek 8 Mining and Quarrying
CarC Carpinteria Creek 9 Non-Native Species
RC Rincon Creek 10 Recreational Facilities
11  Roads

12  Upslope/Upstream Activities
13  Urban Development
14  Urban Effluents

15  Wildfires

See Chapter 8, Table 8.1 for Detailed Description of Recovery Actions
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Table 10-4. Southern California Steelhead DPS Recovery Action Table for the Jalama Creek Watershed (Conception Coast BPG).

Action Estimated Costs ($)
Al stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A, 2B. uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Jalama Creek
Zi\:jeilgpylearizml NRCS,USGS, ongoin
JC- al ricuItLFJ)raI land- NMFS,USFWS, Agricultural —cgst o?
SCSs-1.1 guse lannin CDFG,CSCC Degelo ment L4 38 doin 0 0 0 0 0 0
: P 9 CT,TCFT,SCHR, P ng
policies and business
Ell,SBC
standards
Ma”g"’:gjr:g"izto‘:k NRCS,BLM,USF
JC- iy WS,NMFS, Agricultural
scs-1.2 | Maintain orrestore CT,TCFT,SCHR, Development 1.4, 3B 5 47520 0 0 0 0 47520
aquatic habitat
. Ell,SBC
functions
_ Develop and NMFS,USFWS,
implement plan to Culverts and 20 -
. DWR,CDFG, .
JC- remove or modify Road Crossings refer to
) CSCC,CT, 1,4 1A . 0 0 0 0 0 0
SCS-3.1 fish passage (Passage regional
. . TCFT,SCHR,EII, -
barriers within the Barriers) costs
SBC
watershed
Develop and USGS,ACOE,
_ implement flood BLM,NMFS,
¢ control usFws,corg | Hlood Control 1,4 3B 100 0 0 0 0 0 0
SCS-5.1 ) Maintenance
maintenance CT,TCFT,
program SCHR,EII,SBC
USGS,DWR,
JC rcc):or?c?uci r NMFS,CDFG, Groundwater
- grounowater o1 1T SCHR, oungwate 1,4 2B 5 275550 0 0 0 0 275550
SCS-6.1 | extraction analysis Eil Extraction
and assessment SBC
%Vg?n%g{'g USGS,NMFS,US
JC- rc? ndwater FWS,SWRCB, Groundwater
SCS-6.2 mgoniL'iorin and CDFG,CT, EX;aCtiOn 1,4 2B 10 254350 39775 0 0 0 204125
- o e?nem TCFT,SCHREll,
g SBC
program
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A, 2B. uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and USGS,ACOE,
implemi:nta BLM NMFS,
JC- USFWS,CDFG, Levees and
SCS7 1 s:ire:r?; :iglfriggf CSCC.CT, Channelization 1,4 3B 10 10521940 | 10521940 o o 0 21043880
rgstoration lan TCFT.SCHR El,
P SBC
Develop and
implement a
watershed-wide CDFG,NMFS, 100 -
JC- lan to assess the USFWS,CSCC, Non-Native refer to
P CDFG,CT, ) 1,3,5 3B . 0 0 0 0 0 0
SCS-9.1 impacts of non- Species regional
. . TCFT,SCHREII,
native species and costs
SBC
develop control
measures
Develop and CDFG,NMFS, 100 -
JC- implement non- USFWS,CSCC, Non-Native refer to
$CS.9 2 native species CDFG,CT, Species 1,35 3B regional 0 0 0 0 0 0
: monitoring TCFT,SCHREll, P 9
costs
program SBC
ileivn?IeonF; azglic CDFG,NMFS,
JC- I:’educatilgn USFWS,CSCC, Non-Native
5CS.0.3 CDFG,CT, S . 1,3,5 3B 20 76140 76140 76140 76140 0 304560
-9. program on non- TCFT, SCHR.EII, pecies
native species
- SBC
impacts
Manage roadways
iC- and adjacent CDOT,CDFG, 20 -
. riparian corridor CSCC,CT, refer to
Slcl:sl and restore TCFTS,CHREII, Roads L4 3B regional 0 0 0 0 0 0
' abandoned SBC costs
roadways
JC- Retrofit storm CDOT,NMFS,
Sl(i‘,s2 drrl?rl]r;sﬁt ?rglrtner (lé?FTVC\:IIS:TCs%FI-li Roads 1,4 3B 20 32260 32260 32260 32260 0 129040
' roadways Ell,SBC
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Action Estimated Costs ($)
A stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A, 2B. uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and NMFS,USFWS,
JC- implement an CDEG CSCC Upslope/ 123
SCS- estuary restoration . ) Upstream o 2B 5 100500 0 0 0 0 100500
CT,TCFT,SCHR, o 4,5
121 and management activities
Ell,SBC
plan
Review and
JC- modify applicable U&ﬁ/%?HMTFéFT Upslope/ 123
SCS- County and/or Lo Upstream o 3B 5 62400 0 0 0 0 62400
) , SCHR,EII, L 4,5
12.2 City Local Coastal activities
SBC
Plans
Develop, adopt,
JC- and implement CSCC,CDFG, Urban
SCS- urban land-use CT,TCF,SCHR, Development 1,4 3B 5 62400 0 0 0 0 62400
13.1 planning policies Ell,SBC P
and standards
JC- Retrofit storm nglGCSC?C Urban
SCS- drains in e 1,4 3B 20 0 0 0 0 0 0
TCFT, SCHR,EI, Development
13.2 developed areas
SBC
iC- Review, assess and RWQCSB, ongoing
modify NPDES CDFG,NMFS, - cost of
?Lfl:sl- wastewater CT,TCFT,SCHR, Urban Effluents 1.4 2B doing 0 0 0 0 0 0
' discharge permits Ell,SBC business
Review California
iC- Regional Water RWQCSB, ongoing
) Quality Control SWRCB,CDFG, - cost of 0 0 0 0 0 0
?LESZ Board Watershed NMFS,CT,TCFT, Urban Effluents 1.4 38 doing
' Plans and modify SCHR,EII,SBC business
Stormwater Permits
Develop and USFS,USFWS,N
iC- implement an MFS,USGS, 100 -
integrated CDFG, o refer to
?Lcs:sl- wildland fire and CT,TCFT,LPFW Wwildfires L45 18 regional 0 0 0 0 0 0
' hazardous fuels SCHR,EII, costs
management plan SBC
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Table 10-5. Southern California Steelhead DPS Recovery Action Table for the Canada de Santa Anita Creek Watershed (Conception

Coast BPG).
Action Estimated Costs ($
Action . Potential Listing RELS Task SEee! Ces ()
" Recovery Action Collaborators Threat Source Factors | (1A, 1B, Duration
(1-5) 2A, 2B, FY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Santa Anita Creek
Develop, adopt,
and implement NRCS,USGS, ongoing
Sac- agricultural land- USFWS,NMFS, Agricultural 14 38 —cost of 0 0 0 0 0 0
SCs-1.1 use planning CT,TCFT,SCHR, Development ’ doing
policies and Ell,SBC business
standards
Manage livestock NRCS,BLM,
Sac- . gra_lzing to USFWS,NMFS, Agricultural
SCS-1.2 maintain or restore CDFG,CT, Development 1,4 3B 5 47520 0 o 0 0 47520
aguatic habitat TCFT, SCHR,EII,
functions SBC
Manage NRCS,NMFS,
sac- agricultural USFWS,CSCC, Agricultural
SCS-1.3 development and CDFG,CT, Development 1,4 3B 20 6200 499840 499840 499840 499840 1505720
’ restore riparian TCFT,SCHR,EII,
zones SBC
Develop and NMFS,ACOE,U
implement plan to SFWS,BLM, Culverts and 20 -
Sac- remove or modify DWR,CSCC, Road Crossings 14 1A refer to 0 0 0 0 0 0
SCs-3.1 fish passage CDFG,CT, (Passage ' regional
barriers within the TCFT,SCHR,EII, Barriers) costs
watershed SBC
NMFS,ACOE,U
Provide fish SFWS,BLM, Dams and
(25, | Pmseaond | DURCSCE | swracewater | 14 | 1 | mo | w [ wo | w | ow | ow | w
diversions TCFT,SCHREIl, versions
SBC
Southern California Steelhead Recovery Plan January 2012
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Conception Coast Biogeographic Population Group

Action Estimated Costs ($
Action . Potential Listing LS Task SISt
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators (l _ 5) 2A. 2B, Duration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and USGS,ACOE,
implement flood BLM,NMFS,
o control USFWS,CDFG, | F000Contol |y 4 38 100 0 0 0 0 0 0
maintenance CT,TCFT,SCHR,
program Ell,SBC
USGS,NMFS
Conduct . '
Sac- groundwater USFWS,DWR, Groundwater
. . CDFG,CT, . 1,4 3B 5 275550 0 0 0 0 275550
SCS-6.1 | extraction analysis TCFT.SCHREIl, Extraction
and assessment
SBC
Develop and
implement USGS,NMFS,
Sac- groundwater CDFG,DWR, Groundwater
SCS-6.2 monitoring and CT,TCFT,SCHR, Extraction L4 3B 10 254350 3977 0 0 0 294125
management Ell,SBC
program
NRCS,USFWS,N
Develop and MFS,
sac- implementlstream USGS,ACOE, Levees and
SCS-7.1 bank and riparian BLM,CSCC, Channelization 1,4 3B 10 10521940 10521940 0 0 0 21043880
’ corridor restoration CDFG,CT,
plan TCFT, SCHR,EII,
SBC
Develop and
implement
watershed-wide CDFG,CSCC, 100 -
Sac- plan to assess the NMFS,USFWS, Non-Na_itive 13,5 B refgr to 0 0 0 0 0 0
SCS-9.1 impacts of non- CT,TCFT, Species regional
native species and SCHR,EII,SBC costs
develop control
measures
Develop and
Sac- implement non- (N:ai(gl%i(\?vg Non-Native relfz(? ';o
scs92 | Natvespecies | orroprsopR, Species 135 38 | regional 0 0 0 0 0 0
monitoring ENl,SBC costs
program
Southern California Steelhead Recovery Plan January 2012
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Conception Coast Biogeographic Population Group

Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement public CDFG,CSCC,
Sac- education NMFS,USFWS Non-Native
, . 3
SCS-9.3 program on non- CT,TCFT,SCHR, Species L35 38 20 76140 76140 7o140 70140 0 04560
native species Ell,SBC
impacts
Develop and
implement plan to
remove or reduce USDOT,USFWS, onaoin
Sac- approach-fill for NMFS,CDOT, ) c?)st 0?
SCS- railroad lines and CSCC,CDFG, Roads 1,4 2B doin 0 0 0 0 0 0
111 road (e.g., Union CT,TCFT,SCHR, busin(gss
Pacific Railroad Ell,SBC
line and Hollister
Ranch Road)
Manage roadways
sac- riagﬂ;dﬁﬁr?g (t)r CDOT.CSCC, re?‘gr :[o
sCs- pan o Tostore CDFG,CT,TCFS Roads 1,4 38 o] 0 0 0 0 0 0
11.2 CHR Ell,SBC g
abandoned costs
roadways
Sac- ize\lleelsgnatlli NMFS,USFWS, Upslope/
p . CSCC,CDFG, psiop 1,2,3,
SCS- estuary restoration Upstream 3B 5 4628920 0 0 0 0 4628920
CT,TCFT,SCHR, o 4,5
12.1 and management activities
Ell,SBC
plan
Review and CCC,CDFG,
Sac- modify applicable USEWS. NMES Upslope/ 134
SCS- County and/or g ' Upstream R 3B 5 62400 0 0 0 0 62400
12.2 City Local Coastal CT,TCFT, activities 5
: Y SCHR,EII,SBC
Plans
) CDOT,CDFG,N 20 -
Sac- Retrofit storm MFS,USFWS, Urban refer to
SCs- drains in 1,4 3B . 0 0 0 0 0 0
131 developed areas CT,TCFT,SCHR, Development regional
' Ell,SBC costs
sac- Review, assess and RWQCSB, ongoing
modify NPDES CDFG,NMFS, - cost of
?Lfl:sl- wastewater CT,TCFT,SCHR, Urban Effluents 145 2B doing 0 0 0 0 0 0
) discharge permits Ell,SBC business
Southern California Steelhead Recovery Plan January 2012
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Conception Coast Biogeographic Population Group

Action Estimated Costs ($)
o stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
iﬁeﬁﬁgﬁﬁ USFS, USFWS, 100 -
sac- ir?te rated NMFS,USGS, refer to
SCS- WiIdIan?j fire and CDFG.CT, Wildfires 1,4,5 1B reqional 0 0 0 0 0 0
151 hazardous fuels TCFT.LPFW, gosts
SCHR,EII,SBC
management plan
Southern California Steelhead Recovery Plan January 2012
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Conception Coast Biogeographic Population Group

Table 10-6. Southern California Steelhead DPS Recovery Action Table for the Gaviota Creek Watershed (Conception Coast BPG).

Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A, 2B. uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Gaviota Creek
Manage NRCS,USGS,
GeC- agricultural NMFS,USFWS, Agricultural
SCS-1.1 development and BLMCDFG,CS D 9 | u rLrj‘ nt 1,4 3B 20 48360 3898752 3898752 3898752 0 11744616
- restore riparian CC,CT,TCFT, evelopme
zones SCHR,EII,SBC
Manage livestock NRCS,NMFS,
: grazing to USFWS,BLM, .
SCC:;S(-:l 2 maintain or restore CDFG,CSCC, D'Zgglc;u't;r;t 1,4, 3B 5 47520 0 0 0 0 47520
: aquatic habitat | CT,TCFT,SCHR, P
functions Ell,SBC
andimpioment | NRCSBLM
ce. . Itp Nang. | NMFS,USFWS, Adricultural
B agricu |ura lan CDFG,CSCC. 5 gnT:u ural . 14 38 5 62400 0 0 0 0 62400
-1. use planning CT.TCFT.SCHR, evelopmen
policies and EILSBC
standards '
Develop and CDOT,CDPR,
implement plan to CDFG,CSCC, Culverts and 20 -
GC- remove or modify USDOT,ACOE, Road Crossings 14 1A refer to o o o o o o
SCs-3.1 fish passage BLM,USFWS, (Passage ' regional
barriers within the NMFS,CT,TCFT, Barriers) costs
watershed SCHR,EII,SBC
Develop and NRCS,USGS,
: implement flood ACOE,BLM,
SCGSE 1 control NMFS,CDFG, E/'I‘;?:t;z::g 1,4 2B 100 0 0 0 0 0 0
’ maintenance CT,TCFT,SCHR,
program Ell,SBC
Conduct USGS,NMFS,
GC- groundwater SWRCB,CDFG Groundwater
SCS-6.1 | extraction analysis | CT,TCFT,SCHR, Extraction L4 2B 5 275550 0 0 0 0 275550
and assessment Ell,SBC
Develop and
implement
USGS,SWRCB,
S((:;SCB- 2 rng(;zﬁggr\]lvaterd CDFGYCT! GrEOgnd\;\-later 1,4 2B 10 254350 39775 0 0 0 294125
o "ing an TCFT,SCHR EIl xtraction
monitoring
program
Southern California Steelhead Recovery Plan January 2012
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Conception Coast Biogeographic Population Group

Action Estimated Costs ($
Action . Potential Listing LS Task SISt
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators (l _ 5) 2A. 2B, Duration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and NRCS,USGS,
GeC- implement stream ACOE,BLM, Levees and
SCS-7.1 bank and riparian NMFS,CDFG,C Channelization 1,4 2B 10 10521940 10521940 0 0 0 21043880
’ corridor restoration SCC,CT,TCFT,
plan SCHR,EII,SBC
Develop and
implement
watershed-wide CDFG,CDPR, 100 -
GC- plan to assess the CSCC,USFWS, Non-Native 135 38 refer to o o o o o o
SCS-9.1 impacts of non- NMEFS,CT,TCFT, Species T regional
native species and SCHR,EII,SBC costs
develop control
measures
Devel n
GC- im;e?ncé?]fin gn' ((Z:SDCFS L(J;SE\?\?S Non-Native relf%? ';o
SCS-9.2 natlve'sp('ames NMFS,CT,TCFT, Species L35 38 regional 0 0 0 0 0 0
monitoring SCHREII,SBC costs
program
Develop and
implemena public CDFG,CDPR,
GC- education USFWS,NMFS, Non-Native
50593 program on non- CDFG,CSCC, species 1,3,5 3B 20 76140 76140 76140 76140 0 304560
native species CT,TCFT.SCHR,
- Ell,SBC
impacts
Manage roadways
and adjacent
riparian corridor
Ioand restore NRCS,USDOT, 20 -
Ge- abandoned CDOTACOE, refer to
SCS- roadways (e.g BLM,CDFG,CT, Roads 1,4 2B regional 0 0 0 0 0 0
111 . e TCFT, SCHR,EII,
Gaviota State SBC costs
Beach/Hollister
Ranch access
road)
Retrofit storm USDOT,NMFS,
GC- drains to filter USFWS,CDOT,
SCs- runoff from CDFG,CT, Roads 1,4 2B 20 32260 32260 32260 32260 0 129040
11.2 roadways (e.g., TCFT, SCHREII,
U.S. Highway 101) SBC
Southern California Steelhead Recovery Plan January 2012
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Conception Coast Biogeographic Population Group

Action Estimated Costs ($)
A stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and CSCS,CDFG,
Ge- im Iemen?estua NMFS,BLM, Upslope/ 1,2,3
SCs- rgstoraﬁon andry USFWS,CT, Upstream W5 1B 5 911200 0 0 0 0 911200
12.1 TCFT,SCHR,EII, activities ’
management plan
SBC
Review and
GC- modify applicable CC(Z:DCF'(';“\CA;S’ Upslope/ 123
SCS- County and/or o Upstream o 3B 5 62400 0 0 0 0 62400
. TCFT, SCHR,EI, . 4,5
12.2 City Local Coastal activities
SBC
Plans
SCs- urban land-use USFWS,CDFG, Urban 1,4 2B 5 62400 0 0 0 0 62400
) o CCC,CT,TCFT, Development
13.1 planning policies
SCHR,EII,SBC
and standards
) USDOT,NMFS,
GC- Retrofit storm CDOT,CDFG, Urban
SCS- drains in 1,4 2B 20 0 0 0 0 0 0
13.2 developed areas CT,TCFT,SCHR, Development
‘ P Ell SBC
im ?:r\;iz?r?rgian NMFS,USFWS,
GC- regoration FI)an to USDOT,CDFG, Urban
SCS- | Ft)'f' ial CSCC,CDPR, b | ¢ 1,4 2B 10 10521940 | 10521940 0 0 0 21043880
133 replace artificia TCFT.SCHR.El, evelopmen
bank stabilization
SBC
structures
RR?;/ IeigvngI(';‘\lll\];g[cglra RWQCSB, ongoin
GC- ngalit Control SWRCB,CDFG, - c%st o%
SCS- y NMFS,USFWS, Urban Effluents 1,4,5 3B ; 0 0 0 0 0 0
Board Watershed doing
141 : CT,TCFT,SCHR, B
Plans and modify business
? Ell,SBC
Stormwater Permits
Review, assess and RWQCSB, ongoin
Ge- modify NPDES SWRCB,CDFG, - c?)st on]
SCSs- wastewater NMFS,USFWS, Urban Effluents 1,4,5 3B doin 0 0 0 0 0 o
14.2 discharge permits CT.ICFT.SCHR, busingss
gep ENl,SBC
Southern California Steelhead Recovery Plan January 2012
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Conception Coast Biogeographic Population Group

Action Estimated Costs ($)
A stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
GeC- implement an USFS,USFWS, 100 -
integrated USGS,CDFG, - refer to
ic5:81- wildland fire and CT,TCF,LPFW, Wwildfires L45 18 regional 0 0 0 0 0 0
' hazardous fuels SCHR,EII,SBC costs
management plan

January 2012
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Conception Coast Biogeographic Population Group

Table 10-7. Southern California Steelhead DPS Recovery Action Table for the Arroyo Hondo Creek Watershed (Conception Coast
BPG).

Action Estimated Costs ($)
ioti stimated Costs
Action . Potential Listing RES Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2Ay ZB, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Arroyo Hondo
_ Develop and NMFS,ACOE,
implement plan to Culverts and 20 -
AHC- remove or modif USFWS,BLM, Road Crossings refer to
. Y| usFs,DWR,CDF g 1,4 1A . 0 0 0 0 0 0
SCs-3.1 fish passage (Passage regional
barriers within the G,CSCC.CT, Barriers) costs
TCFT,SCHR,EII
watershed
Develop and USGS,ACOE,
) implement flood BLM,NMFS,
AHC control corG,crick, | flood Contol 1,4 3B 100 0 0 0 0 0 0
SCS-5.1 . Maintenance
maintenance SCHREII,
program SBC
Develop and
implement
watershed-wide CDFG,NMFS, 100 -
AHC- plan to assess the USFWS,CSCC, Non-Native 135 3B refer to o o o o o o
SCS-9.1 impacts of non- CT,TCFT,SCHR, Species T regional
native species and Ell,SBC costs
develop control
measures
Develop and
implement non- CDFG,NMFS, 100 -
AHC- ) . USFWS,CSCC, Non-Native refer to
5CS-9.2 ”E::‘éiiig:’:'es CT,TCFT,SCHR, Species L35 38 | regional 0 0 0 0 0 0
g ENl,SBC costs
program
Develop and
implement public CDFG,NMFS,
AHC- education USFWS,CSCC, Non-Native
SCS-9.3 program on non- CT,TCFT,SCHR, Species L35 38 20 76140 76140 7o140 70140 0 304500
native species Ell,SBC
impacts
AHC- riparian ::orridor NRCS,NMFS, refer to
SCS- pand restore USFWS,CDFG, Roads 1,4 3B regional 0 0 0 0 0 0
11.1 CT,TCFT,SCHR, 9
abandoned costs
Ell,SBC
roadways.
Southern California Steelhead Recovery Plan January 2012
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Conception Coast Biogeographic Population Group

Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A, 2B. uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
Irrgr?ﬁlg\rlgecr)]rtrzlggctg USDOT,NMFS, ongoin
AHC- approach-fill for USFWS,CDFG, - ccg)st ogf
SCs- rarl)rrc))ad lines and Cscc.Cr, Roads 1,4 3B doin 0 0 0 0 0 0
11.2 TCFT,SCHR,ElII, ng
roads (e.g., U.S. SBC business
Highway 1, Union
Pacific Railroad)
AHC- Retrofit storm USDOT,NMFS,
drains to filter CDOT,CDFG,
Slcl:SB- runoff from CT TCFT SCHR, Roads 1,4 3B 20 32260 32260 32260 32260 0 129040
) roadways Ell,SBC
Develop and NMFS,USFWS
AHC- . . ’ Upslope/
g implement estuary CSCC,CDFG, 1,2,3,
SCS restoration and CT,TCFT,SCHR, Upstream 4,5 18 5 67000 0 0 0 0 67000
12.1 activities
management plan Ell,SBC
Review and
AHC- modify applicable USISVVCS'\CIZ'\SIF:SG Upslope/ 123
SCS- County and/or ! ' Upstream o 3B 5 62400 0 0 0 0 62400
. CT,TCFT,SCHR, o 4,5
12.2 City Local Coastal activities
Ell,SBC
Plans
AHC- Retrofit storm CDOT,CDFG, Urban
SCS- drains in NMFS,CT,TCFT, Development 1,4 3B 20 0 0 0 0 0 0
13.1 developed areas SCHR,EII,SBC P
RR?;/ Iei'\cl)vngI‘?’l\lll\;g;r(:ra RWQCEB, ongoin
AHC- ngalit Control SWRCB,CDFG, - ccg)st ogf
sCs- y NMFS,USFWS, | Urban Effluents | 1,4 38 . 0 0 0 0 0 0
Board Watershed doing
14.1 ) CT,TCFT,SCHR, .
Plans and modify business
? Ell,SBC
Stormwater Permits
Review, assess and RWQCEB, ongoin
AHC- modify NPDES CDFG,NMFS, - c?)st o?
SCS- wastewater USFWS,CT, Urban Effluents 1,4,5 3B doin 0 0 0 0 0 0
14.2 . . TCFT,SCHR,EII, ng
discharge permits business
SBC
mplementan |  USFSUSEWS 100-
AHC- irl?te rated NMFS,USGS, refer to
SCs- WiIdIan?:l fire and CDFG,CT, Wildfires 1,4,5 1B regional 0 0 0 0 0 0
151 hazardous fuels TCFT.LPFW, gosts
SCHR,EII,SBC
management plan
Southern California Steelhead Recovery Plan January 2012
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Conception Coast Biogeographic Population Group

Table 10-8. Southern California Steelhead DPS Recovery Action Table for the Tecolote Creek Watershed (Conception Coast BPG).

Action Estimated Costs ($)
AT stimated Costs
Action . Potential Listing Bals Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (1 _ 5) 2A, 2B. uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Tecolote Creek
andmpiement |  NRCSBUM
TC- agricult praI land- USFWS,NMFS, Agricultural
sCs1 1 gricu I“ ; CDFG.CSCC, | 9 | uitu . 1,4 2B 5 62400 0 0 0 0 62400
-1 L;:;g::;lr:lg CTTCF.SCHR. evelopmen
standards Bll.SBC
Manage livestock | NRCS,USFWS,U
) grazing to SFS,BLM, .
SCTS(?l 2 maintain or restore NMFS,CDFG, D'Zggf;u't;r:rl]t 1, 4, 3B 5 47520 0 0 0 0 47520
' aquatic habitat CT,TCFT, P
functions SCHR,EII,SBC
Manage NRCS,BLM, 10-
TC- agricultural USFWS,NMFS, Agricultural refer to
SCS-1.3 development and CDFG.CT, Degelo ment L4 regional 0 0 0 0 0 0
’ restore riparian TCFT,SCHR,EII, P 9
costs
zones SBC
Develop and NMFS,USFWS,
implement plan to ACOE,BLM, Culverts and 20 -
TC- remove or modify USFS,CDFG, Road Crossings 14 1A refer to o o o o o o
SCs-3.1 fish passage CSCC,DWR, (Passage ' regional
barriers within the CT,TCFT,SCHR, Barriers) costs
watershed Ell,SBC
Develop and NRCS,USGS,
) implement flood ACOE,BLM,
scTsC-5 L control NMFS,CDFG, ;'f;?ﬂ;‘;’:fe' 1,4 3B 100 0 0 0 0 0 0
' maintenance CT,TCFT,SCHR,
program Ell,SBC
Conduct USGS,DWR,
TC- groundwater NMFS,CDFG, Groundwater
) . . 275550 0 0 o 0 275550
SCS-6.1 | extraction analysis | CT,TCFT,SCHR, Extraction L4 3B 5
and assessment Ell,SBC
Develop and
implement a USGS,DWR,
TC- groundwater SWRCB,CDFG, Groundwater
3 2
SCS-6.2 monitoring and CT,TCFT,SCHR, Extraction L4 2B 10 254350 s97TS 0 0 0 o125
management Ell,SBC
program
Southern California Steelhead Recovery Plan January 2012

10-28



Conception Coast Biogeographic Population Group

Action Estimated Costs ($
Action . Potential Listing Bals Task SISt
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators (1 _ 5) 2A., 2B, Duration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and NRCS,USGS,
TC- implement stream AI?LCI\)/IEi\lIJI\S;IFFVSV& Levees and
5CS.7.2 g;ar:(l; grr:ce;lsr;g;rl%% CDFG.CT. Channelization 1,4 3B 10 10521940 | 10521940 0 0 0 21043880
plan TCFT,SCHR,EII,
SBC
Develop and
implement
watershed-wide CDFG,USFWS, 100 -
TC- plan to assess the NMFS,CSCC, Non-Native 135 3B refer to 0 0 0 0 0 0
SCS-9.1 impacts of non- CT,TCFT,SCHR, Species T regional
native species and Ell,SBC costs
develop control
measures
o | mpmeninon | SPEOUNES | o
- ) . , , on-Native refer to
sCs92 | Nhatvespecies | orrorr sopR, Species 1,35 38 regional 0 0 0 0 0 0
monitoring Ell,SBC costs
program
Develop and
implement public CDFG,NMFS,
TC- education USFWS,CSCC, Non-Native
SCS-9.3 program on non- CT,TCFT,SCHR, Species 1,35 3B 20 ro140 rou40 ror40 ror40 0 304560
native species Ell,SBC
impacts
) USDOT,NMFS,
TC- Sf;r?sf': o USFWS,CDOT,
SCS- # from CDFG,CT, Roads 1,4 3B 20 32260 32260 32260 32260 0 129040
11.1 “‘”Od TCFT,SCHR,EIl,
roadways SBC
Manage roadways
andgadjacent g NRCS,NMFS, 20 -
TC- riparian corridor USFWS,CDOT, refer to
SCS- and restore CDFG,CT, Roads 1,4 3B regional 0 0 0 0 0
11.2 TCFT,SCHR,EII,
abandoned costs
SBC
roadways

Southern California Steelhead Recovery Plan
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Conception Coast Biogeographic Population Group

Action Estimated Costs ($)
R stimated Costs
Action . Potential Listing Bals Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A., 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement plan to
remove or reduce USDOT,USFWS, ondoin
TC- approach-fill for NMFS,CDOT, ‘ Cgsts gf
SCs- railroad lines and CDFG,CSCC, Roads 1,4 3B doin 0 0 0 0 0 0
113 roads (e.g., US. | CT,TCFT,SCHR, busingss
Highway 101, Ell,SBC
Union Pacific
Railroad)
Develop and CSCC,CDFG,
TC- implement an NMES.USFWS Upslope/ 123
SCSs- estuary restoration ! ’ Upstream o 1B 5 268000 0 0 0 0 268000
12.1 and management BLM,CT,TCFT, activities 45
: 9 SCHR,EII,SBC
plan
Review and modify CCC,NMFS
TC- : ! ! Upslope/
. applicable County | USFWS,CDFG, 1,2,3,
51252 and/or City Local | CT,TCFT,SCHR, L;%S;L?t?e“; 4,5 3B 5 62400 0 0 0 0 62400
' Coastal Plans Ell,SBC
USDOT,NMFS,
TC- Retrofit storm USFWS,CDOT, Urban
SCS- drains in CDFG,CT, Development 1,4 3B 20 0 0 0 0 0 0
13.2 developed areas | TCFT, SCHREI, p
SBC
RF?;/ I?(\;vngfl\lll\;gfcg? RWQCEB, ongoin
Tc- ngalit Control SWRCB,CDFG, - c?)st ngl
SCS- Y NMFS,USFWS, Urban Effluents 1,4 2B : 0 0 0 0 0 0
Board Watershed doing
14.1 . CT,TCFT,SCHR, .
Plans and modify business
; Ell,SBC
Stormwater Permits
Review, assess and RWQCEB, ongoin
Tc- modify NPDES CDFG,NMFS, - c%st o%
SCs- wastewater USFWS,CT, Urban Effluents 1,45 2B doin 0 0 0 0 0 0
14.2 . | TCFT.SCHRII, 'ng
discharge permits business
SBC
Southern California Steelhead Recovery Plan January 2012
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Conception Coast Biogeographic Population Group

Action Estimated Costs ($)
ioti stimated Costs
Action . Potential LSt RS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A., 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement an USFS,USFWS, 100 -
TC- integrated NMFS,USGS, refer to
SCs- wildland fire and CDFG,CT, Wildfires 1,4,5 1B regional 0 0 0 0 0 0
15.1 hazardous fuels TCFT,LPFW, gosts
management SCHR,EII,SBC
plan,
Southern California Steelhead Recovery Plan January 2012
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Table 10-9. Southern California Steelhead DPS Recovery Action Table for the Goleta Slough Watershed (Conception Coast BPG).

Action Estimated Costs ($
Action . Potential Listing LS Task il o ()
Recovery Action Threat Source Factors | (1A, 1B, ;
# Collaborators (-5) 2A. 2B, Duration FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Goleta Slough
Develop and NRCS,USGS,
Gs- implement plan to USFWS,NMFS, Agricultural
minimize runoff CDFG,CT, 1,4 2B 20 114080 9197056 9197056 9197056 27705248
SCSLL | fom agricultural TCFT,SCHREll, Effluents
activities SBC
Develop, adopt,
and implement NRCS,BLM,
GS- agricultural land- NMFS,USFWS, Agricultural
SCS-1.2 use planning CT,TCFT,SCHR, Development L4 2B 5 62400 0 0 0 62400
policies and Ell,SBC
standards
scs-1.3 | developmentand |~ oproopp | pevelopment | D4 2B | regional 0 0 0 0 0
restore riparian
Ell,SBC costs
zones
Develop and NMFS,ACOE,
implement plan to BLM,USFS, Culverts and 20 -
GS- remove or modify DWR,CDFG, Road Crossings 14 1A refer to 0 0 0 0 0
SCS-3.1 fish passage CSCC,CT, (Passage ' regional
barriers within the TCFT,SCHR,EII, Barriers) costs
watershed SBC
Develop and NMFS,ACOE,
implement water BLM,USFS, Dams and 20-
Gs- management DWR,CDFG, surface water 1,4 1A refer to 0 0 0 0 0
5Cs-4.1 plan for diversion CSCC.CT, diversions Y regional
operations TCFT,SCHR,EII, costs
SBC
Develop and USGS,ACOE,
implement flood BLM,NMFS,
ccan 1 control USFWS,CDFG, | F000Contol |y 4 28 100 0 0 0 0 0
’ maintenance CT,TCFT,SCHR,
program Ell,SBC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
USGS,NMFS,
s CO”C?“C: USFWSDWR, | oo
sCopl tgml:_n wa elr _ CDFG,CT, rEoim \;\_/a er 1,4 2B 5 275550 0 0 0 0 275550
-6. extraction analysis TCFT.SCHR.EI. xtraction
and assessment
SBC
Dii;’el'gn‘:;:‘td USGS,DWR,
s p i NMFS,USFWS, |
sCopo gro,L:n water 4 CT,CDFG rEo$n \;\_/a er 1,4 2B 10 254350 39775 0 0 0 204125
- “;O:r'];’”g?nz: : TCFT,SCHR Ell, xtraction
g SBC
program
e e | USGSACCE
GS- S BLM,NMFS, Levees and
scs7.1 | Pankandrparian | oproprsoyr | channelzation | 1 2 100 ] woszei0 | aoemei0 |0 ° ° 21043360
corridor restoration
Ell,SBC
plan
Develop and CSCC,CDFG, ongoing
GS- implement plan to NMFS,USFWS, Levees and 14 2B - cost of 0 0 0 0 0 0
SCS-7.2 restore natural CT,TCFT,SCHR, | Channelization ’ doing
channel features Ell,SBC business
Develop and
implement
watershed-wide CDFG,CSCC, 100 -
GS- plan to assess the NMFS,USFWS, Non-Native 135 38 refer to 0 0 0 0 0 0
SCS-9.1 impacts of non- CT,TCFT,SCHR, Species T regional
native species and Ell,SBC costs
develop control
measures
Develop and
implement non- CDFG,CSCC, 100 -
GS- . . NMFS,USFWS Non-Native refer to
! ) : ) 0 0 0 0 0 0
scs92 | MAWESPSCIES | cricrrsCHR, Species 13,5 % | regional
g Ell,SBC costs
program
Develop and
implement public CDFG,CSCC,
GS- education NMFS,USFWS, Non-Native
76140 76140 76140 76140 0 304560
SCS-9.3 program on non- CT,TCFT,SCHR, Species L35 3B 20
native species Ell,SBC
impacts
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing LS Task SISt
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators (l _ 5) 2A. 2B, Duration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Manage roadways
andgadjacent / USDOT,USFWS, 20 -
GS- riparian corridor NMFS,CDOT, refer to
SCS- and restore CDFG,CT, Roads 1,4 2B regional 0 0 0 0 0 0
11.1 TCFT,SCHR,ElII,
abandoned costs
SBC
roadways
) USDOT,USFWS,
SCS- # from CDFG,CT, Roads 1,4 2B 20 32260 32260 32260 32260 0 129040
11.2 r””c’d TCFT,SCHR Ell,
roadways sBC
Develop and CDFG,CSCC,
GS- implement an NMFS,USFWS, Upslope/ 123
SCS- estuary restoration BLM,CT,TCFT, Upstream 4 5 ’ 1B 5 53383870 0 0 0 0 53383870
12.1 and management SCHR,EII, activities ’
plan SBC
Review and
GS- modify applicable USIE:VVCS'\CIZ'\SIF:SG Upslope/ 123
SCS- County and/or ! ' Upstream o 2B 5 62400 0 0 0 0 62400
12.2 City Local Coastal CT,TCFT.SCHR, activities 45
Ell,SBC
Plans
Develop, adopt, NRCS,NMFS,
GS- and implement USFWS,BLM, Urban
SCs- urban land-use CDFG,CT, Development 1,4 3B 5 62400 0 0 0 0 62400
13.1 planning policies TCFT, SCHR,EII,
and standards SBC
USDOT,NMFS,
GS- Retrofit storm USFWS,CDOT, Urban
SCs- drains in CDFG,CT, Development 1,4 3B 20 0 0 0 0 0 0
13.2 developed areas TCFT, SCHR,EII,
SBC
. Dle"e'of and ACOE,BLM,
Gs- implement riparian USFWS.NMFS,
sCs- restolratlon plfan tIO CSCC.CDFG, 5 U:ban 1,4 2B 10 10521940 | 10521940 0 0 0 21043880
3 | [Seceauion | owrcrice, | Pevelopment
SCHR,EII,SBC
structures
Southern California Steelhead Recovery Plan January 2012

10-34
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Action Estimated Costs ($)
ioti stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review, assess and
mV\?:sIgVTZEEErS RWQCS, ongoin
GS- discharge permits CDFG,NMFS, - c?)st ngl
sCs- @ gGopIeta USFWS,CT, Urban Effluents | 1,4 2B g 0 0 0 0 0 0
14.1 9., SOt TCFT,SCHREll, ng
Sanitary District business
SBC
Wastewater
Treatment Facility)
RRe(\e/ Iei(\;vngla\lll\;aoliglra RWQCS, ongoin
GS- ngali Control SWRCB,CDFG, - c?)st on]
SCS- ty NMFS,USFWS, Urban Effluents 1,4 3B ; 0 0 0 0 0 0
Board Watershed doing
14.2 . CT,TCFT,SCHR, .
Plans and modify business
: EIl,SBC
Stormwater Permits
mplemencan | USES.UsSFWS, 100-
GS- irrljte rated NMFS,USGS, refer to
SCs- Wildlan% fire and CDFG.CT, Wildfires 1,4,5 1B regional 0 0 0 0 0 0
151 hazardous fuels TCFT.LPFW, gosts
SCHR,EII,SBC
management plan
Southern California Steelhead Recovery Plan January 2012
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Table 10-10. Southern California Steelhead DPS Recovery Action Table for the Mission Creek Watershed (Conception Coast BPG).

Action Estimated Costs ($)
ioti stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A, 2B. uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Mission Creek
Develop and NMFS,ACOE,
implement plan to BLM,USFWS, Culverts and 20 -
MisC- remove or modify USFS,DWR, Road Crossings 14 1A refer to o o o o o o
SCS-3.1 fish passage CDFG,CSCC, (Passage ' regional
barriers within the CT,TCFT,SCHR, Barriers) costs
watershed Ell,SBC
Develop and NMFS,ACOE,
im Iemer?t water BLM,USFWS, Dams and 20-
MisC- n?ana ement USFS,DWR, surface water 1,4 1A refer to 0 0 0 0 0 0
5CS-4.1 lan forgdiversion CDFG,CSCC, diversions ’ regional
p o erations CT,TCFT,SCHR, costs
p Ell,SBC
Develop and USGS,ACOE,
. implement flood BLM,NMFS,
50551 control Ussws.oDFe, | PRt EORE | e | s | 100 | o 0 0 0 0 0
’ maintenance CT,TCFT,SCHR,
program Ell,SBC
USGS,DWR,
MisC CO”C?“C; SWRCBNMFS, | . .
s | o roundwater USFWS,CT, Etraction 1,4 2B 5 275550 0 0 0 0 275550
-6. extraction analysis TCFT.SCHR.EI, xtraction
and assessment
SBC
'ﬁ;fﬂ%‘;ﬁ{‘g USGS,DWR,SW
. RCB,NMFS,
s'\c/:lic,s%z gro,lf[nc,'water p USFWS,CT, GrEoiJnd\;\_/ater 1,4 2B 10 254350 39775 0 0 0 204125
-©- “%Oa”r'];’”zgnz: : TCFT,SCHR,EIl, xtraction
g SBC
program
Develop and NMFS,USFWS,
implempent a USGS,ACOE,
MisC- BLM,CDFG, Levees and
SCST 1 s:ire:r:g :ig:(rizg? CSCC.CT, Channelization 1,4 3B 10 10521940 | 10521940 0 0 0 21043880
rgstoration lan TCFT.SCHR.Ell
p SBC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement
watershed-wide CDFG,CSCC, 100 -
MisC- plan to assess the USFWS,NMFS, Non-Native 135 38 refer to 0 0 0 0 0 0
SCS-9.1 impacts of non- CT,TCFT,SCHR, Species T regional
native species and Ell,SBC costs
develop control
measures
m?;‘éﬁ'}‘;ﬁ ti”:n_ CDFG,CSCSS, 100 -
MisC- ) ) USFWS,NMFS, Non-Native refer to
5CS-9.2 nar‘nt"éii:gnenc'es CT,TCFT,SCHR, Species 135 38 | (egional 0 0 0 0 0 0
g ENl,SBC costs
program
Develop and
implement public CDFG,CSCC,
MisC- education USFWS,NMFS, Non-Native
SCS-9.3 program on non- CT,TCFT,SCHR, Species L35 2B 20 ro140 70140 ror40 ror40 0 304560
native species Ell,SBC
impacts
MisC- Retrofit storm USDOT,NMFS,
drains to filter CDOT,CDFG,
51(1281- runoff from CT TCFT.SCHR, Roads 1,4 2B 20 32260 32260 32260 32260 0 129040
' roadways Ell,SBC
anage oaguas | usporuseas,
MisC- i:orridor gnd NRCS,NMFS, refer to
SCS- restore CDOT,CDFG, Roads 1,4 3B regional 0 0 0 0 0 0
11.2 CT,TCFT,SCHR, 9
abandoned costs
Ell,SBC
roadways
. Develop and CSCC,CDFG,
MisC- implement an NMES.USFWS Upslope/ 123
SCS- estuary restoration ! ) Upstream e 1B 5 1340000 0 0 0 0 1340000
CT,TCFT,SCHR, o 4,5
121 and management activities
Ell,SBC
plan
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review and
MisC- modify applicable L(J:S(F:VCVSCNDI\EISS Upslope/ 123
SCS- County and/or ! . Upstream o 3B 5 62400 0 0 0 0 62400
. CT,TCFT,SCHR, . 4,5
12.2 City Local Coastal activities
Ell,SBC
Plans
. Develop, adopt, |\ \ee s,
MisC- and implement BLM.CCC Urban
SCS- urban land-use | e or1cEr | pevelopment L4 2B 5 62400 0 0 0 0 62400
13.1 planning policies
SCHR,EII,SBC
and standards
USDOT,USFWS,
MisC- Retrofit storm NMFS,CDOT, Urban
SCS- drains in CDFG,CT, Development 1,4 2B 20 0 0 0 0 0 0
13.2 developed areas | TCFT, SCHREI, p
SBC
imDIiVn?IeonF; azglic NRCS,NMFS, ongoin
MisC- I:’educatilgn USFWS,USFS, Recreational 1,2,3 —cgst o?
SCS- rogram on CDFG, CT, Facilities 4 5 , 28 doin 0 0 0 0 0 0
133 prog TCFT, SCHREII, : ing
watershed business
SBC
processes
Review, assess and
. modify NPDES RWQCB, ongoing
MisC- wastewater
. . CDFG,SWRCB, - cost of
SCS- discharge permits Urban Effluents 1,4 2B ; 0 0 0 0 0 0
CT,TCFT,SCHR, doing
141 (e.g., El Estero .
Ell,SBC business
Wastewater
Treatment Facility)
Review California
MisC- Regional Water RWQCSB, ongoing
g Quality Control CDFG,SWRCB, - cost of 0 0 0 0 0 0
Slfsz Board Watershed | CTTCFTScHR, | UrPanEffiuents | 1,4 3B doing
' Plans and modify Ell,SBC business
Stormwater Permits
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ()
o stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
mplomentan | USFSUSEWS 100-
MisC- irrljte rated NMFS,USGS, refer to
SCs- Wildlan% fire and BLM,CDFG,CT, Wildfires 1,4,5 1B regional 0 0 0 0 0 0
151 hazardous fuels TCFT.LPFW, gosts
SCHR,EII,SBC
management plan
Southern California Steelhead Recovery Plan January 2012
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Table 10-11. Southern California Steelhead DPS Recovery Action Table for the Montecito Creek Watershed (Conception Coast BPG).

Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A, 2B. uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Montecito Creek
Develop and NMFS,USFWS,
implement plan to ACOE,BLM, Culverts and 20 -
MonC- remove or modify CSCC,CDFG, Road Crossings 14 oA refer to 0 0 0 0 0 0
SCs-3.1 fish passage DWR,CT,TCFT, (Passage ' regional
barriers within the SCHREII, Barriers) costs
watershed SBC
Develop and NMFS, USFWS,
im IemerFl)t water ACOEBLM, Dams and 20-
MonC- n?ana ement CSCC,CDFG, surface water 1,4 2A refer to 0 0 0 0 0 0
SCS-4.1 lan forgdiversion DWR,CT,TCFT, diversions ’ regional
P o erations SCHREll, costs
P SBC
Develop and USGS,NRCS,
: implement flood ACOE,BLM,
o control NMFS.CDFG, | 1000 Contol |y 38 100 0 0 0 0 0 0
’ maintenance CT,TCFTS,CHR,
program Ell,SBC
Conduct USGS,DWR,
MonC- groundwater SWRCB,CDFG, Groundwater
) ) . 275550 0 o o 0 275550
SCS-6.1 | extraction analysis NMFS,CT, Extraction L4 38 5
assessment TCFT,SCHR,EII
'i?]f"l‘z%‘;?t”g USGS,DWR,
MonG P oont SWRCBNMFS, | .
SCC;nS 2 groll:n wa erd USFWS,CDFG, rEO;m \;ya er 1,4 3B 10 254350 39775 0 0 0 294125
-6. n;qo;;;)rlggnz:t CT.TCFT SCHR, xtraction
g ENl,SBC
program
Develop and CSCC,CDFG,
MonC- implement stream USFWS,USGS, Levees and
SCS-7.1 bank and riparian ACOE,BLM, Channelization 1,4 3B 10 10521940 10521940 0 0 0 21043880
’ corridor restoration | NMFS,CT,TCFT,
plan SCHR,EII,SBC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and NRCS,USFWS,N
MonC- | implement planto | MFS,CSCC,CD Levees and
SCS-7.2 restore natural FG,CT,TCFT, Channelization L4 38 10 10521940 10521940 0 0 0 21043880
channel features SCHR,EII,SBC
Develop and
implement
watershed-wide CDFG,CSCC, 100 -
MonC- plan to assess the USFWS,USFS, Non-Native 135 38 refer to o o o o o o
SCS-9.1 impacts of non- NMFS,CT,TCFT, Species T regional
native species and SCHR,EII,SBC costs
develop control
measures
in?;‘éﬁ'}‘;‘?] tan”:n_ CDFG,CSCC, 100 -
MonC- . . USFWS,USFS Non-Native refer to
; ! . . 0 0 0 0 0 0
5CS-9.2 ”amt"(;‘:“fgr?f'es NMFS,CT,TCFT, Species L35 38 | regional
g SCHREIISBC costs
program
Develop and
implement public CDFG,CSCC,
MonC- education USFWS,USFS, Non-Native
SCS-9.3 program on non- NMEFS,CT,TCFT, Species L35 3B 20 ro140 70140 ror40 ror40 0 304560
native species SCHR,EII,SBC
impacts
oot iparian | USDOTUSEW, 20-
MonC- ::orridor gnd NMFS,CDOT, refer to
SCS- restore CDFG,CSCC, Roads 1,4 3B regional 0 0 0 0 0 0
11.1 CT,TCF,SCHR, 9
abandoned costs
Ell,SBC
roadways
im [E;]e;? algﬁ to USDOT,NMFS, ongoin
MonC- rerFr)love or eruce USFWS,CDGS, - c?)st ngl
SCS- aporoach-fil CSCC,CT, Roads 1,4 3B doin 0 0 0 0 0 0
11.2 approz TCFT,SCHREll, ng
railroad lines and business
SBC
roads
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Retrofit storm USDOT,USFW,
MonC- drains to filter NMFS,CDFG
si(i‘,s3 runoff from CT.TCFT.SCHR, Roads 1,4 3B 20 32260 32260 32260 32260 0 129040
' roadways Ell,SBC
Review and
MonC- | modify applicable U(;FCVVCS,\CIZI\SESG Upslope/ 123
SCS- County and/or ! ' Upstream o 3B 5 62400 0 0 0 0 62400
. CT,TCFT,SCHR, L 4,5
12.1 City Local Coastal activities
Ell,SBC
Plans
vonc- | and mplement |  CCC.CDFG:
SCS- urban land-use USFWS,NMFS, Urban 1,4 3B 5 62400 0 0 0 0 62400
) e CT,TCFT,SCHR, Development
13.1 planning policies Ell SBC
and standards '
USDOT,USFWS,
MonC- Retrofit storm NMFS,CDOT, Urban
SCS- drains in CDFG,CSCC, Development 1,4 3B 20 0 0 0 0 0 0
13.2 developed areas CT,TCFT,SCHR, P
Ell,SBC
Develop and
implement a NRCS,USFWS,N
MonC- | riparian restoration MFS,CDFG, Urban
SCS- plan that replace CSCC,CT, Development 1,4 3B 10 10521940 | 10521940 0 0 0 21043880
13.3 artificial bank TCFT, SCHR,EII, p
stabilization SBC
structures
Review, assess and RWQCSB, ongoin
MonC- | modify if necessary CDFG,NMFS, _ c?)st ogf]
SCS- all NPDES USFWS,CT, Urban Effluents 1,4 3B doin 0 0 0 0 0 0
14.1 wastewater TCFT,SCHR,EIl, busingss
discharge permits SBC
R:(\e/ IE;ZvngI‘rjl\lll\];aol;relzlra RWQCS, ongoin
MoncC- ngality Control SWRCB,CDFG, - c?)st on]
SCS- NMFS,USFWS, Urban Effluents 1,4 3B ; 0 0 0 0 0 0
Board Watershed doing
14.2 - CT,TCFT,SCHR, .
Plans and modify business
? Ell,SBC
Stormwater Permits
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
o stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
mplomentan | USFS.USEWS 100-
MonC- irrljte rated NMFS, USGS, refer to
scs | dlan% e and CDFG,CT, wildfires 1,4,5 1B ool 0 0 0 0 0 0
151 hazardous fuels TCFT.LPFW,SC gosts
HR,EII,SBC
management plan
Southern California Steelhead Recovery Plan January 2012
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Table 10-12. Southern California Steelhead DPS Recovery Action Table for the Carpinteria Creek Watershed (Conception Coast BPG).

Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A, 2B. uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Carpinteria Creek
and impjement | NRCSBLM
carc . Itp e USFWS,NMFS, Agricultural
SCa;rl—l agricu |ura land- CDFG,CSCC. 5 grnlsu urat 1.4 o8 5 62400 0 0 0 0 62400
- L;fgigi(‘:‘:;:g CT,TCFT,SCHR, evelopmen
standards Ell.SBC
Manage NRCS,BLM, 10 -
CarC- agricultural USFWS,NMFS, Agricultural refer to
SCS-1.2 development and CDG,CSCC, Degelo ment 1, 4, 2B regional 0 0 0 0 0 0
’ restore riparian CT,TCFT,SCHR, p gosts
zone Ell,SBC
Develop and NMFS,ACOE,
implement plan to USFWS,BLM, Culverts and 20 -
CarC- remove or modify USFS,DWR, Road Crossings 14 1A refer to 0 0 0 0 0 0
SCs-3.1 fish passage CDFG,CSCC, (Passage ' regional
barriers within the CT,TCFT,SCHR, Barriers) costs
watershed Ell,SBC
Develop and NMFS,ACOE,
im Iemer?t water USFWS,BLM, Dams and 20-
carc- n?ana ement USFS,DWR, surface water 1,4 1A refer to 0 0 0 0 0 0
SCs-4.1 lan forgdiversion CDFG,CSCC, diversions ’ regional
D aration: CT,TCFT,SCHR, costs
P EllSBC
Develop and USGS,ACOE,
) implement flood BLM,NMFS,
— control USFWS,CDFG, | 09 9Nl | g 4 28 100 0 0 0 0 0 0
’ maintenance CT,TCFT,SCHR,
program Ell,SBC
USGS,DWR,
CarC- rcc): Or?c(:ljvl\J/;er SWRCB,NMFS, Groundwater
soa b tg ‘: s | USFWS,CDFG, A g ; 1,4 2B 5 275550 0 0 0 0 275550
o1 | eactonamant | crrcmsons, | SUeon
Ell,SBC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
it stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Dif':’;'é’r‘; :r:'td USGS,DWR,
SWRCB,NMFS,
S| e, | comecr | Ogmtee | aa | m | a0 [wes | wm |0 |0 | o | e
o v e%ent TCFT,SCHREll,
g SBC
program
Develop and NRCS,USGS,
implemenrt)stream ACOE,
5%65“?1 :3:'(; cinr(ejsrtisgi?; C%I-C;MCNCI\%F,;SG Chz\aenis"f;%n 1,4 28 10 10521040 | 10521940 0 0 0 21043880
lan CT,TCFT,SCHR,
P Ell,SBC
Develop and
implement
watershed-wide CDFG,CDFR, 100 -
CarC- lan to assess the CSCC,NMFS, Non-Native refer to
SCS-9.1 Ioim acts of non- USFWS,USFS, Species L35 38 regional 0 0 0 0 0 0
: P ! CT,TCFT,SCHR, P 9
native species and costs
EIl,SBC
develop control
measures
imDIZVrEg)nF; azglic CDFG,CDPR,
CarC- peducatign CSCC,NMFS, Non-Native
SCS-9.2 USFWS,USFS, S . :I_Y 3Y 5 3B 20 76140 76140 76140 76140 0 304560
Ve sp EllSBC
impacts
Develop and CDFG,CPPR, 100 -
CarC- implement non- CSCC,NMFS, Non-Native refer to
SCS-9.3 native species USFWS,USFS, species 1,35 3B regional 0 0 0 0 0 o
: monitoring CT,TCFT,SCHR, P gosts
program Ell,SBC
Manage tomne® | usoorusews,
carc- riparian Jcorridor NMFS,CDFG, refer to
sCs- pan st CDOT,CSCC, Roads 1,4 28 _ 0 0 0 0 0 0
11.1 CT,TCFT,SCHR, 9
abandoned costs
Ell,SBC
roadways
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
im DIZ\rlrila?E al;ﬂ to USDOT,NMFS, ongoin
carc- rerl?'nove or rzduce USFWS,CDFG, - cgst ogf‘
SCS- approach-fill for CSCC.CT, Roads 1,4 28 don 0 0 0 0 0 0
112 pproac TCFT, SCHREIl, 'ng
railroad lines and business
SBC
roads
) USDOT,USFWS,
Carc. | Retomt stom NMFs,CDOT,
SCS- ra|nsﬁ? ner CDFG,CSCC, Roads 1,4 2B 20 32260 32260 32260 32260 0 129040
11.3 r:f)”; dw:r? CT,TCFT,SCHR,
Y ENl,SBC
Develop and CDPR,CDFG,
CarC- implement an CSCC,NMFS, Upslope/ 123
SCS- estuary restoration USFWS,BLM, Upstream 4 5 ’ 1B 5 59630000 0 0 0 0 59630000
12.1 and management | CT,TCFT,SCHR, activities ’
plan Ell,SBC
Review and
CarC- modify applicable I\CIZIVICFCS:}(U:SDFTXIBS Upslope/ 123
SCS- County and/or i ) Upstream o 2B 5 62400 0 0 0 0 62400
. CT,TCFT,SCHR, . 4,5
12.2 City Local Coastal activities
Ell,SBC
Plans
carc- Zmi\éeilr?w%lgr?\céﬁ:’ CSCC,CDFG,
SCS- urban land-use NMFS, USFWS, Urban 1,4 2B 5 62400 0 0 0 0 62400
) o CT,TCFT, Development
13.1 planning policies
SCHR,EII,SBC
and standards
CDOT,CDFG,
CarC- Retrofit storm CSCC,NMFS, Urban
SCs- drains in USFWS,USDOT, Development 1,4 2B 20 0 0 0 0 0 0
13.2 developed areas CT,TCFT,SCHR, p
Ell,SBC
im ?:éizt)riar;cr'ian NRCS,NMFS,
carc- rgstoration ® lan USFWS,CDFG, Urban
SCS- | t'? ol CSCC,CT, b | ¢ 1,4 2B 10 10521940 | 10521940 0 o 0 21043880
133 replace artificia TCFT, SCHR.EIl. evelopmen
bank stabilization
SBC
structures
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review, assess and
mV\cl)e?slgv’:zPeErS RWQCS, ongoin
CarC- | jischarge permits CDFG,NMFS, - c?)st on]
SCs- © C%r ﬁ’nteria USFWS,CT, Urban Effluents 1,4 2B qom 0 0 0 0 0 0
14.1 9., ~arpinte TCFT,SCHR,EIl, ng
Sanitary District business
SBC
Wastewater
Treatment Facility)
Rl‘i\e/ Iei;VnZIa\lll\];;;gra RWQCS, ongoin
carc- ngalit Control SWRCB,CDFG, - cgst ong
SCS- y NMFS,USFWS, Urban Effluents 1,4 2B ; 0 0 0 0 0 0
Board Watershed doing
14.2 . CT,TCFT,SCHR, .
Plans and modify business
: Ell,SBC
stormwater permits
mplementan | USES.USEWS, 100-
carC- irrljte rated NMFS,USGS, refer to
SCs- Wildlan% fire and CDFG.CT, Wildfires 1,4,5 1B regional 0 0 0 0 0 0
151 hazardous fuels TCFT.LPFW, gosts
SCHR,EII,SBC
management plan
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Table 10-13. Southern California Steelhead DPS Recovery Action Table for the Rincon Creek Watershed (Conception Coast BPG).

Action Estimated Costs ($)
ioti stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A, 2B. uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Rincon Creek
Develop and NRCS,USGS,
RC- implement plan to USFWS,NMFS, Agricultural
sCS11 minimize runoff CDFG,CSsCC gfﬂ t 1,4 2B 20 31000 2499200 2499200 2499200 0 7528600
- from agricultural | CT,TCFT,SCHR, uents
activities Ell,SBC
and mpement | NRCS LM,
RC- a riCUltlE)I’al land- USFWS,NMFS, Agricultural
SCS-1.2 g | . CDFG,CT, D 9 | t 1,4 2B 5 62400 0 0 0 0 62400
-1. use planning TCFT SCHR.EI evelopmen
policies and SBC
standards
az'rf::”j‘t%?al NRCS,BLM, 10 -
RC- USFWS,NMFS, Agricultural refer to
scs-1.3 | developmentand | ~rooprooie | pevelopment | T4 28| regional 0 0 0 0 0 0
restore riparian
Ell,SBC costs
zones
Develop and NMFS,USFWS,
implement plan to ACOE,BLM, Culverts and 20 -
RC- remove or modify USFS,DWR, Road Crossings 14 1A refer to 0 0 0 0 0 0
SCS-3.1 fish passage CDFG,CSCC, (Passage ' regional
barriers within the CT,TCFT,SCHR, Barriers) costs
watershed Ell,SBC
Develop and NMFS,USFWS,
im Iemer?t water ACOEBLM, Dams and 20-
RC- nrw)ana ement USFS,DWR, surface water 1,4 1A refer to 0 0 0 0 0 0
$Cs-4.1 lan forgdiversion CDFG,CSCC, diversions Y regional
p o o CT,TCFT,SCHR, costs
P Ell,SBC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and USGS,ACOE,
) implement flood BLM,NMFS,
558?5 . control NMFS,CDFG, E/'Ic;cl’r?t;c:gg 1,4 2B 100 0 0 0 0 0 0
’ maintenance CT,TCFT,SCHR,
program Ell,SBC
USGS,DWR,
Conduct SWRCB,NMFS,
RC- groundwater USFWS,CDFG, Groundwater
) . . 2
SCS-6.1 | extraction analysis CSCC,CT, Extraction L4 28 5 275550 0 0 0 0 75550
and assessment TCFT,SCHR,EII,
SBC
Deveon s | uscsown
RC- rc?undwater SWRCB,NMFS, Groundwater
5CS6.2 9 itori d USFWS,CDFG Extracti 1,4 2B 10 254350 39775 0 0 0 294125
-6. n;qo;r:;)nre]ﬁngt CTTCFTSCHR, xtraction
g Ell,SBC
program
Develop and NRCS,USGS,
RC- implement stream ACOE,BLM, Levees and
SCS-7.1 bank and riparian NMFS,CDFG, Channelization 1,4 2B 10 10521940 10521940 0 0 0 21043880
’ corridor restoration | CT,TCFT,SCHR,
plan Ell,SBC
mplement plan o | COMG.CDFG,
RC P P CSCC,NMFS, Mini g
. remove guary USFWS,CT, ining an 1,4,5 28 5 68030 0 0 0 0 68030
SCsS-8.1 and landslide Quarrying
. TCFT,SCHR,EII,
debris from the
SBC
channel
Develop and
implement
watershed-wide CDFG,CDPR, 100 -
RC- lan to assess the CSCC,NMFS, Non-Native refer to
P USFWS,CT, i 1,35 3B . 0 0 0 0 0 0
SCS-9.1 impacts of non- Species regional
. ) TCFT,SCHR,EII,
native species and costs
SBC
develop control
measures
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and CDFG,CDPR, 100 -
RC- implement non- CSCC,NMFS, Non-Native refer to
SCS.9.2 native species CT,USFWS, species 1,3,5 3B regional 0 0 0 0 0 0
: monitoring TCFT,SCHR,Ell, P 9
costs
program SBC
imDIiVn?IeonF; azglic CDFG,CDPR,
RC- I:’edu061ti|[o)n CSCC,NMFS, Non-Native
$CS-9.3 USFWS,CT, S : 1,3,5 3B 20 76140 76140 76140 76140 0 304560
-9. program on non- TCFT.SCHR,EI. pecies
native species
. SBC
impacts
Manage roadways | USDOT,NRCS,
RC- and adjacent NMFS,USFWS, 20 -
SCs- riparian corridor CDOT,CDFG, Roads 1,4 2B refer to 0 0 0 0 0 0
111 and restore CSCC,CT, regional
’ abandoned TCFT,SCHR,EII, costs
roadways SBC
imDIz\:r?flszonF: chlian USDOT,NMFS, ongoin
RC- It?o remove gr USFWS,CDFG, - c?)st on]
SCs- reduce approach- CSCC,CT, Roads 1,4 2B doin 0 0 0 0 0 0
11.2 ; approa TCFT,SCHREIl, ng
fill for railroad lines business
SBC
and roads
) USDOT,NMFS,
e | fevotaer | uswscoor
SCS- 1 CDFG,CSCC, Roads 1,4 2B 20 32260 32260 32260 32260 0 129040
11.3 r:j)”: dw:r: CT,TCFT,SCHR,
4 Ell,SBC
Develop and USDOT,NMFS,
. p BLM,USFWS,
RC- implement an CDOT CDPR Upslope/ 123
SCS- estuary restoration . ’ Upstream o 1B 5 1340000 0 0 0 0 1340000
12.1 and management CDFG,CT, activities 45
: Iar? TCFT,SCHR,EIl,
p SBC
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review and
RC- modify applicable I\(IZI\(/IJI%SS?:'\:/(\?S Upslope/ 123
SCS- County and/or i ) Upstream o 2B 5 62400 0 0 0 0 62400
) CT,TCFT,SCHR, o 4,5
12.2 City Local Coastal activities
EIl,SBC
Plans
Develop, adopt, NRCS,NMFS,
RC- and implement USFWS,BLM, Urban
SCS- urban land-use CDOT,CDFG, Development 1,4 2B 5 62400 0 0 0 0 62400
13.1 planning policies CT,TCFT,SCHR, p
and standards Ell,SBC
im [I):r\;eelzi)riar:r'ian NRCS,USFWS,N
RC- resrioration FI)an to UMFS,CDFG,C Urban
SCS- | ? ficial SCC,CT, D | ¢ 1,4 2B 10 10521940 | 10521940 0 0 0 21043880
132 replace artificia TCFT.SCHREll. evelopmen
bank stabilization
SBC
structures
Review, assess and
mv?eﬂgv’:z?elzrs RWQCS, ongoin
RC- discharge permits | ST WSINMFS, - c?)st on]
sCs- o cgar '?nteria CDFG,CT, Urban Effluents 1,4 28 g 0 0 0 0 0 0
14.1 9., ~arpinte TCFT,SCHR,EIl, ng
Sanitary District business
SBC
Wastewater
Treatment Facility)
RRE’Z Iexvng?\lll\];gtre“? RWQCS, ongoin
RC- ngality Control SWRCB,CDFG, - c?)st o%
SCS- NMFS,USFWS, Urban Effluents 1,4 2B ; 0 0 0 0 0 0
Board Watershed doing
14.2 . CT,TCFT,SCHR, .
Plans and modify business
: Ell,SBC
Stormwater Permits
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ioti stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
mplomentan | USFSUSFWS, 100-
RC- ir?te rated USGS,NMFS, refer to
SCs- WiIdIan?:l fire and CDFG,CT, Wildfires 1,4,5 1B regional 0 0 0 0 0 0
151 hazardous fuels TCFT.LPFW, gosts
SCHR,EII,SBC
management plan
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11. Santa Monica
Mountains Biogeographic
Population Group

“Dispersal connectivity and genetic diversity may be aided by also including smaller 'non-core’
populations that serve as stepping stones for dispersal. However, the core populations are
fundamental.”

NOAA Fisheries Technical Recovery Team
Viability Criteria for South-Central and Southern California Steelhead, 2007

11.1 LOCATION AND PHYSICAL
CHARACTERISTICS

The Santa Monica Mountains BPG region
consists of five coastal watersheds located in
southern Ventura and western Los Angeles
counties. These watersheds drain the east-
west oriented coastal Santa Monica
Mountains. These mountains are composed
of recently uplifted marine and volcanic
formations that extend approximately 32
miles from the Oxnard Plain in the west to
the Los Angeles Watershed in the east. With
the exception of Malibu Creek, these
watersheds are relatively small and do not
extend inland beyond the Santa Monica
Mountains. The watersheds, from west to
east, are Big Sycamore Canyon Creek,
Arroyo Sequit, Malibu Creek, Las Flores
Canyon Creek, and Topanga Canyon Creek
(Figure 11-1). The Santa Monica Mountains
BPG region is similar to the Conception
Coast BPG region in that it is comprised of a
series of short, nearly parallel streams that
drain steep south-facing slopes, with an
average elevation of less than 2,500 feet

(Hunt & Associates 2008a, Kier Associates
2008Db).

Eaedie it
Santa Monica Mourn

The annual seasonal rainfall in the
watersheds of this BPG region is
approximately 18 inches, although rainfall is
lower along the coast and increases with
increasing elevation in the upper reaches of
the watersheds. Malibu Creek is the largest
of the five watersheds, encompassing
approximately 110 square miles and, unlike
other coastal streams in the Conception
Coast BPG region, penetrates through a
break in the Santa Monica Mountains to

Southern California Steelhead Recovery Plan
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Area
of
Detail

Big Sycamore
Canyon

Arroyo e f i fry S Las Flores Canyon
) . Sequit o s - P &} A ice A * Malibu Creek Canyon
Oncorhynchus mykiss @  City ) 4 A0 Canyon

Populations .

Dam

Arroyo Sequit ~~_~— Major Rivers Zuma Canyon =

Big Sycamore Canyon . Streams Pacific

Malibu Creek ,/\./ County Boundary -

Las Flores Canyon - Lakes e ) A :
Topanga Canyon T s ]

Figure 11-1. The Santa Monica Mountains BPG region. Five populations/watersheds were analyzed in this region:
Arroyo Sequit, Big Sycamore Canyon, Malibu Creek, Las Flores Canyon, and Topanga Canyon.
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drain a portion of its north-facing slopes and
the south-facing slopes of the Simi Hills.
Calleguas Creek and the Los Angeles River
drain the remainder of the northern slopes
of the Santa Monica Mountains. In addition
to the major watersheds considered here,
there are a number of smaller watersheds
within this BPG (e.g, Trancas, Zuma,
Solstice, and Las Flores Canyon) which may
also be used by steelhead when water
conditions are favorable.

11.2 LAND USE

Table 11-1 summarizes land use and
population density in Santa Monica
Mountains BPG region. A significant
portion of the Santa Monica Mountains BPG
region is undeveloped, portions are publicly
held as part of the Santa Monica Mountains
National Recreation Area, seven state parks
and beaches (Point Mugu State Park, Malibu
Creek State Park, Leo Carrillo State Beach,
Topanga State Park, R. H. Meyer Memorial
State Beach, Dan Blocker State Beach, and
Will Rogers State Park), and several local
parks and beaches, including Zuma County
Beach, Solstice Canyon Park, and Trancas
Canyon Park. As a result of the relatively
large amount of public land in proximity to
a large urban area (Los Angeles Basin)
recreational facilities receive intensive use.

Malibu Coastal Development

Development within these watersheds is
principally
commercial and recreational development
concentrated near the mouths of several of
the streams. The Malibu Creek and Topanga
Canyon Creek watersheds support the
highest human population densities.
Watersheds in the western portion of the
Santa Monica Mountains generally have less
development and significantly more area in

residential, with some

public ownership than watersheds in the
eastern half of the range. Human population
density and private land ownership
increases in the Santa Monica Mountains
from west to east with increasing proximity
to the Los Angeles Watershed. Agricultural
conversion of watershed lands is generally
light throughout the BPG region (Hunt &
Associates 2008a, Kier Associates 2008b).

11.3  CURRENT
CONDITIONS

Watershed conditions were assessed for the

WATERSHED

five major drainages in the Santa Monica
Mountains BPG region. The mainstem and
major tributaries of most of the drainages in
this BPG region offer fair to good habitat
conditions for anadromous O. mykiss.
Existing habitat quality was rated as “Fair”
in the Big Sycamore Canyon, Arroyo Sequit,
Malibu Creek, and Las Flores Canyon
watersheds, and “Good” in the Topanga
Canyon  Creek
conditions within the Topanga Canyon
Creek watershed are relatively good, despite
having the second highest human
population density in this BPG region (Table
11-1). For example, Topanga Canyon Creek
is characterized by perennial flows, high-
quality instream and riparian conditions, an
absence of non-native predators, and
migration barriers, if present, are seasonally
passable. However, the natural seasonal
flow regime of Malibu Creek has been
substantially altered by the waste discharge

watershed.  Existing

Southern California Steelhead Recovery Plan
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Table 11-1. Physical and Land-Use Characteristics of Major Watersheds in the Santa Monica Mountains BPG region.

PHYSICAL CHARACTERISTICS LAND USE
Stream Ave. Ann. Total . .
WATERSHEDS (west to east) Area Arga Length? Rainfall3 Human PUb“C. Urban Agriculture/ Open
(acres)! | (sg. miles)t . . . Ownership* Area’ Barrens Spaces
(miles) (inches) Population#4
Big Sycamore Canyon 13,649 21 32 17.9 27 76% <1% <1% 99%
Creek
Arroyo Sequit 7,572 12 17 17.9 370 43% 3% 1% 96%
Malibu Creek 70,726 110 161 18.0 74,585 32% 23% 2% 75%
Las Flores Canyon Creek 2,908 5 6 18.5 1,144 5% 15% <1% 85%
Topanga Canyon Creek 12,616 20 30 17.9 5,561 2% 15% <1% 85%
TOTAL or AVERAGE 107,471 168 246 18.0 81,687 -—- 18% 1% 81%

1 From: CDFFP CalWater 2.2 Watershed delineation, 1999 (www.ca.nrcs.usda.gov/features/calwater/)
2 From: CDFG 1:1,000,000 Routed stream network, 2003 (www.calfish.org/)

3 From: USGS Hydrologic landscape regions of the U.S., 2003 (1 km grid cells)
4 From: CDFFP Census 2000 block data (migrated), 2003; preliminary analysis of Census 2010 indicates the population in the BPG has increased to 99,243

5 From: CDFFP Multi-source land cover data (v02_2), 2002 (100 m grid cells) (http://frap.cdf.ca.gov/data/frapgisdata/select.asp)
* Includes National Recreation Areas, State Parks, and County (from: http://old.casil.ucdavis.edu/casil/gis.ca.gov/teale/govtowna/)
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Figure 11-2. Santa Monica Mountains Watersheds.
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of the Las Virgenes Municipal Water District
Tapia wastewater treatment plan (Hunt &
Associates 2008a, Kier Associates 2008b).

E .Q : U SN

rroySequit re -
Because of the proximity of the Santa
Monica Mountains to large urban areas,
there is significant pressure to develop and
maintain recreational facilities. Each of the
watersheds in the Santa Monica Mountains
BPG region supports one or more coastal
and inland campgrounds and other high-
use recreational facilities. This is particularly
the case in the Big Sycamore Creek, Arroyo
Sequit, and Malibu Creek watersheds,
where large portions of the watersheds are
publicly owned. Recreational activities are
recurring sources of direct and indirect
threats to anadromous O. mykiss including
roadway stream crossings in and around
campgrounds that pose physical barriers to
upstream and/or downstream movement
migration, introduction of non-native plants
and animals, disturbance to stream banks
and instream habitats, and even redds
potentially by foot traffic and off-road
vehicles, loss of or disturbance to riparian
corridors around campgrounds, and
constriction of the floodplain. The type and
number of threats posed by recreational
facilities  varies significantly = between
watersheds, from single locations such a
road crossing on Arroyo Sequit, to multiple
sites, such as numerous floodplain
campgrounds or multiple stream crossings
in the Malibu Creek watershed.

Rindge Dam - Malibu Creek

The Malibu Creek watershed is highly
constrained by two major dams: the Rindge
Dam and the Malibu Lake Dam. The former
structure is located approximately two
stream miles upstream of the lagoon and
blocks access to over 90% of the
anadromous O. mykiss spawning and
rearing habitat within Malibu Creek. Rindge
Dam also has isolated native O. mykiss that
would otherwise exhibit an anadromous
life-history, and prevents the repeated re-
colonization of upstream habitats that may
experience temporary extirpations as a
result of natural stochastic processes, such
as wildfires, droughts, and landslides. These
dams have numerous effects on physical,
hydrological, and habitat characteristics of
the middle and lower reaches of the Malibu
Creek. Dams also create and maintain
favorable habitat conditions for several
species of non-native fishes and bullfrogs,
which may affect one or more life history
stages of O. mykiss either directly (e.g.,
predation) or indirectly (e.g., competition for
food). Non-native crayfish, snails, fishes,
and bullfrogs are particularly abundant in
the Malibu Creek and Las Flores Canyon
Creek watersheds.
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Malibu Creek

The terrain of the Santa Monica Mountains
results in development on steep slopes,
often accompanied by road cuts to provide
access, thus affecting watershed processes
such as erosion and sedimentation.
Development has also occurred along
narrow riparian corridors, which
encourages bank stabilization, levee
construction, and other flood control
activities, and physically constrains the
ability of streams to maintain natural
channel = morphology and  riparian
vegetation.

Increased residential development,
including high road densities, has
significantly altered natural fire regimes in
the Santa Monica Mountains BPG region
because it has allowed human access to
almost all portions of the component
watersheds. Fires have consumed 71% to
100% of the Big Sycamore Canyon Creek,
Arroyo Sequit, Malibu Creek, and Las Flores
Canyon Creek watersheds within the past 25
years, including recent fires in 2007.
Approximately 32% of the Topanga Canyon
Creek watershed has burned in the last 25
years (Hunt & Associates, Kier Associates
2008b). While the natural fire-cycle is an
important source of sediments essential to
support productive spawning and rearing
habitat, artificially increased fire frequency
can increase slope erosion and sediment
inputs to streams, resulting in long-term
changes to substrate composition and

embeddedness,  water  quality (eg.,
turbidity), and water temperature (e.g., loss
of riparian canopy cover). Anadromous O.
mykiss in each of the watersheds in the Santa
Monica Mountains BPG region have been
subjected to such secondary fire effects. The
increase of impermeable surfaces as a result
of urbanization (including roads) along the
coastal terrace, and the development of
homes on steep slopes (e.g., Malibu, Las
Flores, and Topanga Canyons), has altered
the natural flow regime of streams,
particularly in the lower reaches, increasing
the frequency and intensity of flood flows
(Hunt & Associates 2008a, Kier Associates).

Topanga reek

Estuarine habitat loss in the component
watersheds of the Santa Monica Mountains
BPG region ranges from 66% to 97%.
Malibu Creek formerly had the largest
estuary of any watershed in the BPG region
and still has the highest amount of
remaining estuarine habitat (34%), but its
estuarine functions have been significantly
impaired by upstream waste discharges
from point and non-point sources, and the
alteration of the natural hydrologic and
sediment transport regimes by a series of
upstream dams (Hunt & Associates 2008a,
Kier Associates 2008b).
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Big Sycamore Canyon Estuary

The estuaries of Big Sycamore Canyon,
Arroyo Sequit, Los Flores Canyon, and
Topanga Canyon Creek have suffered the
largest loss of areal extent, and are highly
impacted by Highway 1, commercial
development, and recreational activities.
Road bridges,
floodplain encroachment by residential and
commercial development (e.g., the City of
Malibu and Malibu Colony in Malibu Creek)
have significantly reduced estuarine habitat
in almost watersheds in this BPG region.
Other estuarine habitats such as those of Big
Sycamore and Las Flores Canyon have been
almost  completely  lost due to
transportation, recreation, and commercial
development.

construction, levees,

11.4 THREATS AND THREAT
SOURCES

The relatively high population and
development pressures along the coastal
portions of the Santa Monica Mountains,
coupled with the proximity to the densely
populated Los Angeles Watershed, create a
series of recurring, severe to very severe
threats to the persistence of anadromous O.
mykiss in each of the component watersheds
in this BPG region. The number of threat
sources used by the CAP Workbooks in
determining threat status for the Santa
Monica Mountains BPG watersheds varied
from eight in the Big Sycamore Canyon
Creek watershed to 16 in the Malibu Creek
watershed.

Ten anthropogenic activities ranked as the
top sources of stress to anadromous O.
mykiss in the Santa Monica Mountains BPG
(Table 11-2). Each watershed has a unique
combination of threats; however, recurring
threats among most or all of the watersheds
include: high road density, including roads
in close proximity to riparian corridors,
impacts from recreational facilities, and
barriers to migration at culverts and
roadway stream crossings. Other threats are
unique to particular watersheds, such as the
Rindge and Malibu Lake dams on Malibu
Creek (Hunt & Associates 2008a, Kier
Associates 2008b).
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Table 11-2. Threat source rankings in the component watersheds of the Santa Monica Mountains
BPG region (see CAP Workbook for details).

Santa Monica Mountains BPG Component Watersheds (west to east)

>
) X~ X
0 0] [9)
) o 0
S = X~ O @]
> =] (0] c c
: g g S g
Threat O %) (@] % %
>
Sources ) % 2 0 0
o] = 7
I [} 3] o
£ < = 5 2
(8] [ ]
> %) Q
2] © o
o _ —
s}
Roads

Recreational Facilities

Culverts and Road Crossings

Wildfires*

Urban Development

Levees and Channelization

Dams and Surface Water Diversions

Non-Native Species

Upslope/Upstream Development

Urban Effluents

Key: Red = Very High threat; Yellow = High threat; Light green = Medium threat; Dark green =
Low threat (Threat cell colors represent threat rating from CAP Workbook)

*Wildfires were not identified during the CAP Workbook analyses as one of the top five threats in
several of these watersheds, but recent fires in coastal watersheds since 2007 could result in
significant habitats impacts.
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11.5 SUMMARY

Road density is high throughout the Santa
Monica Mountains BPG region, both on
private and public lands. Road density,
particularly roads within or close to riparian
corridors are affecting each of these
watersheds by contributing to the source of
non-point pollutants (e.g., oil, grease, copper
from breaking systems, efc.), altering surface
runoff patterns and stream hydrographs,
and encroaching on floodplains and
decreasing floodplain connectivity. Such
road density creates the need for bank
stabilization and levee construction to
protect development, which in turn
provides conduits for sediment, pollutant,
and bacterial inputs to the watercourse. In
other cases, road crossings create barriers to
upstream and downstream movement of
adult and juvenile anadromous O. mykiss.
Additionally, impacts associated with
wildland  fires, including fire-fighting
measures to control or extinguish them, and
the post-fire measures to repair damages
incurred in fighting wildland fires, poses a
potential threat to watersheds in this BPG.
Table 11-3 summarizes the critical recovery
actions needed within the Core 1
populations of this BPG.

Restoring conditions for anadromous O.
mykiss passage, spawning, and/or rearing in
these watersheds will require multiple,
long-term, measures related to water
management, recreation, and fish passage.
Impediments to fish passage stemming from
the construction and maintenance of roads
and other transportation corridors, dams
and other passage barriers, groundwater
extraction, and modification of channel
morphology and adjacent riparian habitats
by flood control measures need to be further
evaluated for this BPG. Additionally, the
loss of estuarine functions caused by filling

and pollution from point and non-point
agricultural and other anthropogenic waste
discharges need to be addressed further in
this region.

3 . ,,_'# 4 - —
Malibu Creek Steelhead — 1946.

The threat sources discussed in this section
should be the focus of a variety of recovery
actions to address addresses specific risks to
anadromous O. mykiss viability. Spatial and
temporal data, for water temperature, pH,
nutrients, etc.,, are not uniformly available,
and should be further developed, along
with general habitat typing assessments, to
better identify natural as well as
anthropogenic limiting factors. This type of
data acquisition should be the subject of
site-specific investigation in order to refine
the primary recovery actions or to target
additional recovery actions as part of any
recovery strategy for the Santa Monica
Mountains BPG. Tables 11-4 through 11-8
below rank and describe proposed recovery
actions for each sub-watershed in the Santa
Monica Mountains BPG, including the
estimated cost for implementing the actions
in five year increments over the first 25
years, and where applicable extended out to
100 years, though many recovery actions
can be achieved within a shorter period.

Southern California Steelhead Recovery Plan

January 2012



Santa Monica Mountains Biogeographic Population Group

Table 11-3. Critical recovery actions for Core 1 populations within the Santa Monica Mountains
BPG.

POPULATION | CRITICAL RECOVERY ACTION

Remove Rindge and Malibu dams, and physically modify road crossings, to allow natural
migration of steelhead to upstream spawning and rearing habitats and passage of smolts
and kelts downstream to the estuary and the ocean. Identify, protect, and restore
estuarine and freshwater rearing habitats functions.

Develop and implement plan to replace the U.S. 101 culvert over Topanga Creek with a
full span bridge to remove fill from the Topanga Creek Estuary, and allow natural
Topanga Creek | migration to upstream spawning and rearing and passage of smolts and kelts
downstream to the estuary and the ocean habitat, Develop and implement a restoration
and management plan for the Topanga Creek Estuary.

Malibu Creek

Southern California Steelhead Recovery Plan January 2012
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Southern California Steelhead DPS Recovery Action Tables Identification Key, Santa Monica Mountains BPG (Tables 11-4 — 11-8).

Recovery Action Number Key: XXXX - SCS - 1.2 XXXX ID Table Threat Source Legend
XXXX Watershed BSC Big Sycamore Canyon 1 Agricultural Development
SCS Species ldentifier — Southern California Steelhead ASC Arroyo Sequit Creek 2 Agricultural Effluents
1 Threat Source MalC Malibu Creek 3 Culverts and Road Crossings
2 Action ldentity Number LFC Las Flores Canyon Creek 4 Dams and Surface Water Diversions
Action Rank TopC Topanga Canyon 5 Flood Control Maintenance
A Action addresses the first listing factor regarding the destruction 6 Groundwater Extraction

or curtailment of the species’ habitat

B Action addresses one of the other four listing factors 7 Levees and Channelization

8 Mining and Quarrying

9 Non-Native Species

10 Recreational Facilities

11 Roads

12  Upslope/Upstream Activities
13  Urban Development

14  Urban Effluents

15  Wildfires

See Chapter 8, Table 8.1 for Detailed Description of Recovery Actions

Southern California Steelhead Recovery Plan January 2012
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Table 11-4. Southern California Steelhead DPS Recovery Action Table for the Big Sycamore Canyon Creek Watershed (Santa Monica
Mountains BPG).

Action Estimated Costs ($
Action . Potential LG RS Task simate =B
" Recovery Action Collaborators Threat Source Factors | (1A, 1B, Duration
(1-5) 2A, 2B, FY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Big Sycamore Canyon Cree
Develop and NMFS,CDOT,
implement planto | ACOE, SMMC, Culverts and 20 -
BSC- remove or modify SMMRCD, Road Crossings 14 1A refer to 0 0 0 0 0 0
SCs-3.1 fish passage CDFG, (Passage ' regional
barriers within the CSCC,CT, Barriers) costs
watershed TCFT,TU,VC
Develop and
BSC- implement water CDPR,CDFG, Dams and
SCS-4.2 management plan NMEFS,CT,TU, Surface Water 1,3,4 3B 3 275550 0 0 0 0 275550
’ for diversion TCFT,VC Diversions
operations
Develop and
implemegt flood CDPR,SMMC,
BSC- control SMMRCD, Flood Control 14 3B 100 o o o o o o
SCS-5.1 maintenance CDFG,NMFS, Maintenance ’
CT,TU,TCFT,VC
program
Develop and CDPR,SMMC,
BSC- implement a SMMRCD, Levees and
stream bank and CDFG, CSCC, R 1,4 3B 10 10521940 10521940 0 0 0 21043880
SCs-7.1 riparian corridor NMFS,CT,TU,TC Channelization
restoration plan FT,VvC
Develop and
implement
watershed-wide CDFG,CDPR 100 -
BSC- plan to assess the SMMC, Non-Native refer to
. SMMRCD, : 1,3,5 3B ) 0 0 0 0 0 0
SCS-9.1 impacts of non- Species regional
native species and NMFS,CT,1U, costs
TCFT,VC
develop control
measures
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing LS Task i
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators @A-5) 2A 2B, Duration EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and CDFG,CDPR, 100 -
BSC- implement non- CSCC,SMMC, Non-Native refer to
SCS-9.2 native_sp_ecies SMMRCD, species 1,3,5 3B regional 0 0 0 0 0
’ monitoring NMFS,CT,TU, costs
program TCFT,VC
Develop and
implemenri public CDFG,CDPR,
BSC- education CSCC,SMMC, Non-Native
$CS-9.3 program on non- SMMRCD, Species 1,3,5 3B 20 76140 76140 76140 76140 304560
native species NMFS,CT,1U,
- TCFT,VC
impacts
Review and
modify
development and
management
plans for
recreational areas CDPR,CDFG, ongoing
BSC- and national SMMC, Recreational 1,2,3 -cost of
SCS- forests (e.g., Point SMMRCD, Facilities 4 5 ’ 2B doing 0 0 0 0 0
10.1 Mugu State Park, NMFS,USFWS, ’ business
Santa Monica CT,TU,TCFT,VC
National
Recreational Area
General
Management
Plan)
Develop and
implemena public CDPR,CDFG,
BSC- . CSCC,USFWS, .
SCS- education NMFS,SMMC, Recregt!onal 1.2.3, 3B 20 76140 76140 76140 76140 304560
10.2 program on SMMRCD, Facilities 4,5
watershed CTTUTCFT,VC
processes
Review and
modi
developmglt and CDPR,CDFG, ongoing
BSC- management USFWS,NMFS, Recreational 1,2,3 - cost of
SCS- plans for SMMC, Facilities 4 5 7 38 doing 0 0 0 0 0
103 recreational areas SMMRCD, , business
: CT,TU,TCFT,VC
and national
forests
Southern California Steelhead Recovery Plan January 2012
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Action s EE )
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EY EY EY EY EFY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Manage roadways
and adjacent CDOT,CDFG, 20 -
BSC- riparian corridor SMMC refer to
51(1381- and restore SMMRCD,CT, Roads L4 3B regional 0 0 0 0 0 0
' abandoned TUC,TCFT,VC costs
roadways
BSC- Retrofit storm CDOT,CDPR,
drains to filter CDFG,SMMC,
Slclisz- runoff from SMMRCD.CT, Roads 1,4 3B 20 32260 32260 32260 32260 0 129040
’ roadways TU,TCFT,VC
Develop and
BSC- implement plan to CDOT,CDPR, 20 -
remove or reduce CDFG,SMMC, refer to
- 0 0 0 0 0 0
iC1:83 approach-fill for SMMRCD,CT, Roads L4 3B regional
’ railroad lines and TU,TCFT,VC costs
roads
Develop and CDPR,CDFG,
. p CDOT, CSCC,
BSC- implement an SMMC Upslope/ 123
SCS- estuary restoration ’ Upstream o 2A 5 8881455 0 0 0 0 8881455
12.1 and management SMRCD,NMFS, activities 45
: Iar? USFWS,CT,
P TCFT,TU,VC
Review and CCC,CDFG,
BSC- modify applicable SMMC,CDPR, Upslope/ 123
SCS- County and/or SMMRCD, Upstream 4 5 ’ 2A 5 62400 0 0 0 0 62400
12.2 City Local Coastal | NMFS,CT,TRCF, activities ’
Plans TU,vC
Develop, adopt,
BSC- and implement
SCS- urban land-use BLM,CT,TUC, Urban 1,4 3B 5 62400 0 0 0 0 62400
) L SDT,vVC Development
13.1 planning policies
and standards
BSC- Retrofit storm NMFS,DOT, Urban
SCS- drains in CT,TUC,SDT, Development 1,4 3B 20 0 0 0 0 0 0
13.2 developed areas VvC p
Southern California Steelhead Recovery Plan January 2012
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Action s EE )
P stimated Costs
Action . Potential L) RELS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A. 2B, uration EY EY EY EY EFY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
RRe(\e/ Iei(\;vngla\lll\;aoliglra RWQCS, ongoin
BSC- ngali Control SWRCB,CDFG, - c?)st on]
SCS- ty CDPR,SMMC, Urban Effluents 1,4,5 2B ) 0 0 0 0 0 0
Board Watershed doing
14.1 . SMMRCD,CT, .
Plans and modify business
: TU,TCFT,VC
Stormwater Permits
Review, assess and RWQCS, ongoin
BSC- modify NPDES CDFG,USFWS, - c%st o%
SCS- wastewater NMFS,SMMC, Urban Effluents 1,4 3B doin 0 0 0 0 0 0
14.2 discharge permits SMMRCD,CT, businegss
gep TU,TCFT,VC
mplementan | USFSUSFWS,
BSC- integrated L(J:SSFS(':\ISQFGS relf(;? ;0
SCS- wildland fire and ' ' Wildfires 1,4,5 1A ) 0 0 0 0 0 0
15.1 hazardous fuels SMMC, regional
' management SMMRCD,CT, costs
g TCFT,TU,VC
plan,
Southern California Steelhead Recovery Plan January 2012
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Table 11-5. Southern California Steelhead DPS Recovery Action Table for the Arroyo Sequit Creek Watershed (Santa Monica

Mountains BPG).

Action Estimated Costs ($
Action . Potential Sl RES Task il o ()
Recovery Action Threat Source Factors | (1A, 1B, ;
# Collaborators A-5) 2A. 2B, Duration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Arroyo Sequit Creek
Develop and CDPR,SMMC,
implement plan to SMMRCD, Culverts and 20 -
ASC- remove or modify CDFG,CSCC, Road Crossings 14 1A refer to o o o o o o
SCS-3.1 fish passage CDOT,USFWS, (Passage ' regional
barriers within the NMFS,CT,TU, Barriers) costs
watershed TCFT,VC,LAC
Provide fish
passage around
dams and SMMC,
diversion (e.g., SMMRCD, Dams and 20 -
ASC- small, non- CDPR,CDFG, refer to
SCS-4.1 | functional water | CSCC,NMFS, S”g'?‘ce Water | 1,4 A 1 egional 0 0 0 0 0 0
impoundments on | USFWS,CT,TU, Iversions costs
the east and west TCFT,VC,LAC
forks of Arroyo
Sequit)
Develop and CDPR,SMMC,
ASC- implement water SMMRCD, Dams and
SCS-4.2 management plan CDFG,NMFS, Surface Water 1,34 1B 5 275550 0 0 0 0 275550
’ for diversion USFWS,CT, Diversions
operations TCFT,VC,LAC
Develop and NRCS,USGS,
implement flood NMFS,SMMC,
ASC- control SMMRCD, Flood Control 14 B 100 0 0 0 0 0 0
SCS-5.1 maintenance CDPR,CDFG, Maintenance ’
program CT,TU,TCFT,
VC,LAC
Develop and CDPR,CDFG,
ASC- implement a CSCC,SMMC, Levees and
stream bank and SMMRCD, . 1,4 2B 10 10521940 | 10521940 o o 0 21043880
SCs-7.1 fiparian corridor NMFS,CT,TU, Channelization
restoration plan TCFT,VC,LAC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement CDFG,CDPR,
watershed-wide CSCC,SMMC, 100 -
ASC- plan to assess the SMMRCD, Non-Ngtlve 13,5 38 refgr to 0 0 0 0 0 0
SCS-9.1 impacts of non- USFWS,NMFS, Species regional
native species and CT,TU,TCFT, costs
develop control VC,LAC
measures
Develop and CDFG,CDPR
impleme?\t . | csccsmmc, 100 -
ASC- . . SMMRCD Non-Native refer to
! : . 0 0 0 0 0 0
SCS-9.2 namm(;ii:g:fles USFWS,NMFS, Species L35 38 regional
ol ramg CT,TU,TCFT, costs
prog VC,LAC
Develop and CDFG,CDPR,
implement public CSCC,SMMC,
ASC- education SMMRCD Non-Native
! A 76140 76140 76140 76140 0 304560
SCS-9.3 program on non- USFWS,NMFS, Species L35 38 20
native species CT,TU,TCFT,
impacts VC,LAC
Review and
modify
asc- | “management | COPRSMMC,
SMRCD,CDFG Recreational 1,2,3
- ’ ’ e 68030 0 o 0 0 68030
slgsl recreﬂ?gz;f;reas NMFS,CT,TU, Facilities 4,5 2B 1
' . TCFT,VC,LAC
and national
forests (e.qg., Leo
Carrillo State Park)
Develop and SMMC,
ASC- implement a SMMRCD,
SCs- public education CDPR,CDFG, Recregt!onal 1,2,3, 38 20 76140 276140 26140 26140 o 304560
10.2 program on CSCC,NMFS, Facilities 4,5
’ watershed USGS,CT,TU,
processes TCFT,VC,LAC
Manage roadways CDOT,CDPR,
and adjacent CDFG,SMMC, 20 -
ASC- riparian corridor SMMRCD refer to
?L(ijsl- and restore NMFS,USFWS, Roads L4 A regional 0 0 0 0 0 0
' abandoned CT,TU,TCFT, costs
roadways VC,LAC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing LS Task SHIERSE G 6
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators @A-5) 2A 2B, Duration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
CDOT,CDPR,
ASC- Retrofit stqrm RWQCSB,
SCS- drains to filter CDFG,SMMC, Roads 1,4 2B 20 32260 32260 32260 32260 0 129040
112 runoff from SMMRCD,
roadways NMEFS,CT,TU,
TCFT,VC,LAC
Develop and CDOT,CDPR,
ASC- implement plan to RWQCSB, 20 -
sCs- remove or re_duce CDFG,SMMC, Roads 1.4 B ref_er to 0 0 0 0 0 0
11.3 approaqh-flll for SMMRCD, regional
railroad lines and NMEFS,CT,TU, costs
roads TCFT,VC,LAC
CDPR,CDFG,
SCS- . ' Upstream T 2A 5 670000 0 0 0 0 670000
121 estuary restoration SMMRCD, activities 4,5
and management | NMFS,CT,TCFT,
VC,LAC
Review and CCC,CDFG,
ASC- modify applicable SMMC, Upslope/ 123
SCS- County and/or SMMRCD, Upstream 4 5 ’ 2A 5 62400 0 0 0 0 62400
12.2 City Local Coastal NMFS,CT,TU, activities '
Plans TCFT,VC,LAC
Develop, adopt, SMMC
ASC- and implement SMMRCD, Urban
SCS- urban land-use CDFG,NMFS, Development 1,4 3B 5 62400 0 0 0 0 62400
13.1 planning policies CT,TU,TCFT,
and standards VC,LAC
CDOT,SMMC,
ASC- Retrofit storm SMMRCD, Urban
SCS- drains in CDFG,USFWS, Development 1,4 3B 20 0 0 0 0 0 0
13.2 developed areas NMFS,CT,TU,
TCFT,VC,LAC
Review Californi
F?eg(:'i\onglawgtera RWQCEB, ongoing
ASC- Quality Control SWRCB,CDFG, - cost of
SCS- CDPR,NMFS, Urban Effluents 1,4,5 2B ; 0 0 0 0 0 0
Board Watershed doing
141 Plans and modify USFWS,CT.TU, business
? TCFT,VC,LAC
Stormwater Permits
Southern California Steelhead Recovery Plan January 2012

11-19



Santa Monica Mountains Biogeographic Population Group

Action Estimated Costs ($)
ot stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review, assess and RWQCS, ongoin
ASC- modify NPDES CDFG,CDPR, - c?)st ogf,
SCS- wastewater USFWS,NMFS, Urban Effluents 1,4 3B doin 0 0 0 0 0 0
14.2 discharge permits CT,TU,TCFT, busin(gss
gep VC,LAC
Develop and CDF,CDPR,
ASC- implement an SMMC, 100 -
integrated SMMRCD, o refer to
?LCS:S:L- wildland fire and USFWS,USGS, wildfires L4s A regional 0 0 0 0 0 0
' hazardous fuels NMFS,CT,TU, costs
management plan TCFT,VC,LAC
Southern California Steelhead Recovery Plan January 2012
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Table 11-6. Southern California Steelhead DPS Recovery Action Table for the Malibu Creek Watershed (Santa Monica Mountains BPG).

Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A, 2B. uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Malibu Creek
Develop and CDPR,SMMC,
implement plan to SMMRCD, Culverts and 20 -
MalC- remove or modify CDFG,CSsCC Road Crossings 14 1A refer to 0 0 0 0 0 0
SCS-3.1 fish passage CDOT,USFWS, (Passage ' regional
barriers within the NMFS,CT,TU, Barriers) costs
watershed LAC
Provide fish
passage around CDPR,SMMC,
dams and SMMRCD, Dams and
MalC- diversions (e.g., CDFG,CSsCC
TBD TBD TBD TBD TBD TBD
SCs-4.1 remove or USFWS,NMFS, Sug?,%?s?:)v,fer L34 A 10
physically modify ACOE,CT,TU,
Rindge and Mallibu LAC
dams)
Develop and SMMC,
MalC- im Iemer?t water SMMRCD, Dams and
SCS-4.2 maga ement plan CDFG,USFWS, Surface Water 1,3,4 1B 5 275550 0 0 0 0 275550
’ for dagq o era?ions NMFS,ACOE, Diversions
P CI,IU,LAC
Develop and NRCS,USGS,
) implement flood NMFS,SMMC,
S“(’:'?'g 1 control SMMRCD, a‘;?ri;‘;r:;oe' 1,4 2B 100 0 0 0 0 0 0
’ maintenance CDPR,CDFG,
program CT,TU,TU,LAC
Develop and CDPR,CDFG,
MalC- implement stream CSCC,SMMC, L d
SC? 79 bank and riparian SMMRCD, Che\:xenesl' anf n 1,4 2B 10 10521940 10521940 0 0 0 21043880
- corridor restoration NMEFS,CT,TU, annelizatio
plan LAC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement
watershed-wide CDFG,CDPR, 100 -
MalC- lan to assess the CSCC,SMMC, Non-Native refer to
SCS-9.1 F?m acts of non- SMMRCD, Species L35 38 regional 0 0 0 0 0 0
. nati\?e species and USFWS,NMFS, P gosts
p CT,TULAC
develop control
measures
Develop and CDFG,CDPR, 100 -
MalC- implement non- CSCC,SMMC, Non-Native refer to
SCS-9.2 native species SMMRCD, species 1,3,5 3B regional 0 0 0 0 0 0
’ monitoring USFWS,NMFS, P gosts
program CT,TU,LAC
Develop and CDFG,CDPR,
implement public CSCCC,
MalC- education SMMC Non-Native
' A 76140 76140 76140 76140 0 304560
SCS-9.3 program on non- SMMRCD, Species L35 38 20
native species USFWS,NMFS,
impacts CT,TU,LAC
Review and
devel?orgg]t and SMMC,
MalC- manggement SMMRCD,
CDPR,CDFG, Recreational 1,23,
i%sl recre‘;ﬁgﬁ;?;reas CSCC,NMFS, Facilities 4,5 2B 1 68030 0 0 0 0 68030
’ : USGS,CT,TU,
and national
LAC
forests (e.g.,
Malibu State Park)
Develop and SMMC,
MalC- implement public SMMRCD,
education CDPR,CDFG Recreational 1,2,3
- ’ ’ e 76140 76140 76140 76140 0 304560
igsz program on CSCC,NMFS, Facilities 4,5 38 20
' watershed USGS,CT,TU,
processes LAC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
CDOT,CDPR,
Manage roadways
and adjacent RWQCSB, 20 -
MalC- riparian ::orridor CDFG SMMC, refer to
SCS- pand restore SMMRCD, Roads 1,4 3B regional 0 0 0 0 0 0
11.1 NMFS,CT,TU, g
abandoned costs
LAC
roadways
CDOT,CDPR,
MalC- Retrofit storm RWQCSB,
SCS- drains to filter CDFG,SMMC, Roads 1,4 3B 20 32260 32260 32260 32260 0 129040
11.2 runoff from SMMRCD,
' roadways NMEFS,CT,TU,
LAC
CDPR,CDFG,
Develop and CDOT,
MalC- implement an CSCCC, Upslope/ 123
SCS- estuary restoration SMMC, Upstream 4 5 ’ 2A 5 4958000 0 0 0 0 4958000
12.1 and management SMMR,CD, activities ’
plan NMFS,CT,TU,
LAC
Review and CCC,CDFG,
MalC- modify applicable SMMC, Upslope/ 123
SCS- County and/or SMMRCD, Upstream 4 5 ’ 2A 5 62400 0 0 0 0 62400
12.2 City Local Coastal NMFS,CT,TU, activities ’
Plans LAC
Devellop, adopt, SMMC
MalC- and implement SMMRCD Urban
SCS- urban land-use ! 1,4 3B 5 62400 0 0 0 0 62400
) e CDFG,NMFS, Development
13.1 planning policies
CT,TU,LAC
and standards
MalC- Retrofit storm Sl\?lll\\/l/lll\?/l((::D Urban
SCS- drains in ! 1,4 3B 20 0 0 0 0 0 0
13.2 developed areas CDFG,NMFS, Development
: P CTTULAC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review, assess and
modify NPDES
MalC- wastewater RWQCB, ongoing
discharge permits CDFG,CDPR, - cost of
- 0 0 0 0 0 0
?Lisl (e.g., Las Virgenes USFWS,NMFS, Urban Effluents 1.4 2B doing
' Municipal Water CT,TU,LAC business
District Wastewater
Treatment Facility)
ReV|e_w California RWQCE, _
Regional Water ongoing
MalC- Quality Control SWRCEB, - cost of
SCs- Y CDFG,CDPR, | UrbanEffluents | 1,4,5 28 : 0 0 0 0 0 0
Board Watershed doing
14.2 . USFWS,NMFS, .
Plans and modify business
? CT,TU,LAC
Stormwater Permits
MalC- irrljte rated SMMRCD, refer to
SCS- wildlan% fire and CDFG,USFWS, Wildfires 1,4,5 1A regional 0 0 0 0 0 0
151 hazardous fuels NMFS,USGS, gosts
CT,TU,LAC
management plan
Southern California Steelhead Recovery Plan January 2012
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Table 11-7. Southern California Steelhead DPS Recovery Action Table for the Las Flores Canyon Creek Watershed (Santa Monica
Mountains BPG).

Action Estimated Costs ($)
ioti stimated Costs
Action . Potential L) RS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A, ZB, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Las Flores Canyon Creek
Develop and CDPR,SMMC,
implement plan to SMMRCD, Culverts and 20 -
LFC- remove or modify CDFG,CSCC, Road Crossings 14 3A refer to 0 0 0 0 0 0
SCS-3.1 fish passage CDOT,USFWS, (Passage ' regional
barriers within the NMEFS,CT,TU, Barriers) costs
watershed LAC
CDPR,SMMC,
Provide fish SMMRCD, Dams and 20 -
LFC- passage around CDFG,CSCC, refer to
SCS-4.1 dams and CDOT,USFWS, Sug?\iii\gvrsger L34 A regional 0 0 0 0 0 0
diversions NMEFS,CT,TU, costs
LAC
Develop and CDPR,SMMC,
. p SMMRCD,
LFC- implement water CDEG Dams and
operations NMFS,CT.TU,
p LAC
Develop and NRCS,USGS,
) implement flood NMFS,SMMC,
S(L:FSCS . control SMMRCD, Ec;?ri;g:g 1,4 3B 100 0 0 0 0 0 0
’ maintenance CDPR,CDFG,
program CT,TU,TU,LAC
Develop and CDPR,CDFG,
LFC- implement stream CSCC,SMMC, Levees and
SCS-7.2 bank and riparian SMMRCD, Channelization 1,4 3B 10 10521940 10521940 0 0 0 21043880
- corridor restoration NMFS,CT,TU, annelizatio
plan LAC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing LS Task SISt
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators (l _ 5) 2A. 2B, Duration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement
watershed-wide CDFG,CDPR, 100 -
LFC- plan to assess the CSCC,SMMC, Non-Native refer to
SCS-9.1 impacts of non- SMMRCD, Species L35 3B regional 0 0 0 0 0 0
native species and USFWS,NMFS, costs
CT,TU,LAC
develop control
measures
Develop and CDFG,CDPR, 100 -
LFC- implement non- CSCC,SMMC, Non-Native refer to
$CS.9.2 native species SMMRCD, Species 1,3,5 3B regional 0 0 0 0 0 0
’ monitoring USFWS,NMFS, cOsts
program CT,TU,LAC
Develop and CDFG,CDPR,
implement public CDOT,CSCC,
LFC- education SMMC, Non-Native
SCS-9.3 program on non- SMMRCD, Species L35 3B 20 ro140 70140 ror40 ror40 0 304560
native species USFWS,NMFS,
impacts CT,TU,LAC
Review and
modify
development and
management
lans for
recrer:\tionaI areas SMMC, .
LFC- and national SMMRCD, ongoing
CDPR,CDFG, Recreational 1,2,3, -costs of
SCS- forests (e.g., Santa o 3B ; 0 0 0 0 0 0
101 Monica Mountains CSCC,NMFS, Facilities 4,5 dqmg
. USGS,CT,TU, business
National LAC
Recreation Area
General
Management
Plan)
Develop and SMMC,
LFC- impledrwant‘plmIiC c%hgg/l?:%?é R ional 1,2,3
education , , ecreationa , 2,3,
sl(c_)‘,s2 program on CSCC.NMFS, Facilities 4.5 3B 20 76140 76140 76140 76140 0 304560
' watershed USGS,CT,TU,
processes LAC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing LS Task SISt
Recovery Action Threat Source Factors | (1A, 1B, "
# Collaborators (l _ 5) 2A. 2B, Duration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
CDOT,CDPR,
Manage roadways
and adjacent RWQCSB, 20 -
LFC- riparian corridor CDFG,SMMC, refer to
SCS- and restore SMMRCD, Roads 1,4 3B regional 0 0 0 0 0 0
111 NMFS,CT,TU,
abandoned costs
LAC
roadways
CDOT,CDPR,
LFC- Retrofit stqrm RWQCSB,
SCSs- drains to filter CDFG,SMMC, Roads 1,4 3B 20 32260 32260 32260 32260 0 129040
11.2 runoff from SMMRCD,
roadways NMFS,CT,
TU,LAC
Develop and CDOT,CDPR,
LFC- implement plan to RWQCSB, 20 -
sCs- remove or re‘duce CDFG,SMMC, Roads 1.4 38 refgr to 0 0 0 0 0 0
113 approaqh-flll for SMMRCD, regional
railroad lines and NMEFS,CT,TU, costs
road LAC
Develop and CDFG,CSCC,
LFC- implement an SMMC, Upslope/ 123
SCS- estuary restoration SMMRCD, Upstream 4 5 ’ 3B 5 67000 0 0 0 0 67000
12.1 and management NMFS,CT, activities ’
plan TU LAC
Review and CCC,CDFG,
LFC- modify applicable SMMC, Upslope/ 123
SCS- County and/or SMMRCD, Upstream 4 5 ’ 3B 5 62400 0 0 0 0 62400
12.2 City Local Coastal NMFS,CT,TU, activities ’
Plans LAC
Develop, adopt, SMMC
LFC- and implement SMMRCD, Urban
SCS- urban land-use CDFG Development 1,4 3B 5 62400 0 0 0 0 62400
13.1 planning policies NMEFS,CT,TU,
and standards LAC
LFC- Retrofit storm SI\S/)Il\I\cI';zA((::D Urban
SCS- drains in ! 1,4 3B 20 0 0 0 0 0 0
132 developed areas CDFG,NMFS, Development
CT,TU,LAC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review, assess and
modify NPDES
LFC- wastewater RWQCB, ongoing
discharge permits CDFG,CDPR, - cost of
- 0 0 0 0 0 0
?Lisl (e.g., Las Virgenes USFWS,NMFS, Urban Effluents L4 3B doing
' Municipal Water CT,TU,LAC business
District Wastewater
Treatment Facility)
Rewew California RWQCS, '
Regional Water ongoing
LFC- Quality Control SWRCB, - cost of
SCs- ty CDFG,CDPR, Urban Effluents 1,4,5 3B ; 0 0 0 0 0 0
Board Watershed doing
14.2 . USFWS,NMFS, .
Plans and modify business
: CT,TU,LAC
Stormwater Permits
LFC- irrljte rated SMMRCD, refer to
scs- wil dlan% fioand | CDFG.USFWS, Wildfires 1,4,5 38 ool 0 0 0 0 0 0
151 hazardous fuels NMFS,USGS, gosts
CT,TU,LAC
management plan
Southern California Steelhead Recovery Plan January 2012
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Table 11-8. Southern California Steelhead DPS Recovery Action Table for the Topanga Canyon Creek Watershed (Santa Monica
Mountains BPG).

Action Estimated Costs ($)
ioti stimated Costs
Action . Potential Listing RES Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (1 _ 5) 2A, 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Topanga Canyon Creek
Develop and CDPR,SMMC,
implement plan to SMMRCD, Culverts and 20 -
TopC- remove or modify CDFG,CSCC, Road Crossings 14 1A refer to 0 0 0 0 0 0
SCSs-3.1 fish passage CDOT,USFWS, (Passage ' regional
barriers within the NMEFS,CT,TU, Barriers) costs
watershed LAC
Provide fish CDPR,SMMC, 20 -
TopC- assage around SMMRCD, Dams and refer to
SCISD-4 1 P da?ns and CDFG,CSCC, Surface Water 1,3,4 2A regional 0 0 0 0 0 0
: il USFWS,NMFS, Diversions o
CT,TU,LAC
Develop and CDPR,SMMC,
TopC- implement water SMMRCD, Dams and
5(35-4 , | management plan | CDFG,CSCC, Surface Water 1,3,4 2B 5 275550 0 0 0 0 275550
' for diversion USFWS,NMFS, Diversions
operations CT,TU,LAC
Develop and
) implement flood USGS,ACOE,
;gg’_g 1 control BLM,NMFS, a‘;?ri;]‘;':;"e' 1,4 2B 100 0 0 0 0 0 0
’ maintenance CT,TU,LAC
program
Develop and CDFG,CDPR,
implemenF: stream CDOT,CSCC,
STgé)_?-l :g’: rr:lcj ; r; :srtig;ri%r;‘ ‘ I\S/||\I<I/I|\F/2|(C::D Clr-g:ﬁ]zsli;?tﬁ)n 1,4 2B 10 10521940 | 10521940 0 0 0 21043880
lan NMEFS,CT,TU,
P LAC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing LS Task SISt
" Recovery Action Collaborators Threat Source Factors | (1A, 1B, Duration
(1-5) 2A, 2B, FY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement
watershed-wide CDFG,CDPR, 100 -
TopC- plan to assess the CSCC,SMMC, Non-Native refer to
. SMMRCD, . 1,3,5 2B . 0 0 0 0 0 0
SCS-9.1 impacts of non- Species regional
native species and USFWS,NMFS, costs
CT,TU,LAC
develop control
measures
Develop and CDFG,CDPR,
TopC- implement non- SCI\iI\C/I(C:: Non-Native relfctja? ';o
SCS-9.2 nat|ve-:p_e0|es SMMRCD, Species L35 2B regional 0 0 0 0 0 0
”;?3;;':19 USFWS,NMFS, costs
CT,71U
Develop and
impIemenF; public CDFG,CDPR,
TopC- education CSCC,SMMC, Non-Native
50593 program on non- SMMRCD, species 1,3,5 2B 20 76140 76140 76140 76140 0 304560
native species USFWS,NMFS,
. CT,TU,LAC
impacts
Review and
modify
development and
management
plans for
recreational areas SMMC,
TopC- and national SMMRCD, . ongoing
sCs- forests (e.g., CDPR,CDFG, Recregt!onal 1,2,3, B -co§t of 0 0 0 0 0 0
101 Topanga State CSCC,NMFS, Facilities 4,5 doing
' Park, Santa USGS,CT,TU, business
Monica Mountains LAC
National
Recreation Area
General
Management
Plan)
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and SMMC,
TopC- implement public SMMRCD,
education CDPR,CDFG, Recreational 1,23,
51((_)‘,82- program on CSCC.NMFS, Facilities 4.5 3B 20 76140 76140 76140 76140 0 304560
' watershed USGS,CT,TU,
processes LAC
CDOT,CDPR,
Manage roadways
and adjacent RWQCS, 20 -
TopC- riparian ::orridor CDFG,SMMC, refer to
SCS- pand restore SMMRCD, Roads 1,4 2B regional 0 0 0 0 0 0
111 NMFS,CT,TU, 9
abandoned costs
LAC
roadways
CDOT,CDPR,
] RWQCB,
SCS- £ £ SMMRCD, Roads 1,4 2B 20 32260 32260 32260 32260 0 129040
11.2 r:jc?a(l) dw:'? NMFS,CT,TU,
Y LAC
CDOT,CDPR,
Develop and
implement plan to RWQCS, 20-refer
TopC- rerFr)love or eruce CDFG,SMMC, to
SCS- approach-fill for SMMRCD, Roads 1.4 2B regional 0 0 0 0 0 0
113 bproac NMFS,CT,TU, g
railroad lines and costs
LAC
road
Develop and CDFG,CDPR,
. p CDOT,CSCC,
TopC- implement an SMMC Upslope/ 123
SCS- estuary restoration ! Upstream T 2A 5 201000 0 0 0 0 201000
121 and management SMMRCD, activities 45
: Iar? NMFS,CT,TU,
p LAC
Review and CCC,CDFG,
TopC- modify applicable SMMC, Upslope/ 123
SCS- County and/or SMMRCD, Upstream 4 5 ’ 2A 5 62400 0 0 0 0 62400
12.2 City Local Coastal NMEFS,CT,TU, activities ’
Plans LAC
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ioti stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
TopC- | and mplemont | SMMC
SCS- urban land-use SMMRCD, Urban 1,4 2B 5 62400 0 0 0 0 62400
. S CDFG,NMFS, Development
13.1 planning policies
CT,TU,LAC
and standards
SMMC
TopC- Retrofit storm SMMRCD, Urban
SCS- drains in CDFG,CDOT, Development 1,4 2B 20 0 0 0 0 0 0
13.2 developed areas NMFS,CT,TU, p
LAC
TopC- Review, assess and RWQCSB, ongoing
modify NPDES CDFG,CDPR, - cost of
_ ; 0 0 0 0 0 o
e wastewater USFWS,NMFs, | UrbanEffluents |1, 4 2B doing
' discharge permits CT,TU,LAC business
Rl‘i\e/ Iei;VnSiIa\lll\];;;gra RWQCS, ongoin
TopC- ngalit Control SWRCB,CDFG, - cgst ogf‘
SCs- y CDPR,USFWS, | Urban Effluents | 1,4,5 3B : 0 0 0 0 0 0
Board Watershed doing
14.2 . NMFS,CT,TU, .
Plans and modify business
’ LAC
Stormwater Permits
mplementan | CDESMMC, 100-
TopC- ir?te rated SMMRCD, refer to
SCS- wildlan?j fire and CDFG,USFWS, Wildfires 1,4,5 1A regional 0 0 0 0 0 0
151 hazardous fuels NMFS,USGS, gosts
CT,TU,LAC
management plan
Southern California Steelhead Recovery Plan January 2012
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12. Mojave Rim
Biogeographic Population
Group

“The motivation to consider steelhead recovery from a broad perspective stems from the
realization that there is no meaningful way to discuss the science of steelhead recovery without
fully embracing its many intricate connections with the human population of the region and the
climatic changes now underway.”

Dr. David A. Boughton, Chair, NOAA Fisheries South-Central/Southern
California Steelhead Technical Recovery Team, 2010

12.1 LOCATION AND PHYSICAL
CHARACTERISTICS

The Mojave Rim BPG region encompasses
three large coastal watersheds that drain the
northern slopes of the Santa Monica
Mountains and the coastal slopes of the San
Gabriel and San Bernardino mountains in
southern Los Angeles County, southwestern
San Bernardino, and western Riverside and
Orange counties: the Los Angeles River, San
Gabriel River, and the Santa Ana River
(Figure 12-1). Major tributaries in these
drainages include: Arroyo Seco in the Los
Angeles River watershed; the East and West
forks of the San Gabriel River, and Mill,
Lytle, and Fish creeks in the upper Santa
Ana River watershed. The upper portions of
each of these watersheds include steep,
mountainous terrain and the lower
watersheds cut across the Los Angeles
Watershed —an extensive coastal plain. The
Los Angeles, San Gabriel, and Santa Ana
rivers have not always discharged to the
Pacific Ocean at their current locations, but
sometimes migrated across the Los Angeles

Watershed and discharged as far west as
Ballona Creek and as far east as present-day
Huntington Beach. The Los Angeles, San
Gabriel, and Santa Ana rivers currently
discharge to the Pacific Ocean within 20
miles of each other in southern Los Angeles

and northern Orange counties. The
component watersheds are large, extending
up to 83 miles inland in the case of the Santa
Ana River watershed (Figure 12-4).

Los Angeles Basin

Average annual precipitation in these three
watersheds is higher than that of the two
adjacent BPG regions (i.e., the Santa Monica

Southern California Steelhead Recovery Plan
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Figure 12-1. The Mojave Rim BPG region. Eight O. mykiss populations/watersheds were analyzed in this region: two in the Los
Angeles River watershed; three in the San Gabiriel River watershed, and three in the Santa Ana River watershed.
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Mountains and Santa Catalina Gulf Coast)
because the upper watersheds include the
San Gabriel and San Bernardino mountain
ranges, whose upper elevations receive high
annual rainfall and snowfall (Table 12-1).
Rainfall along the coastal terrace portion of
each of these watersheds is significantly
lower than in the mountainous portions.
Many of the mainstem rivers and tributaries
in the Mojave Rim BPG region flow across
the relatively flat Los Angeles Watershed,
with comparatively few small tributaries for
watersheds of their size. As a result, the
overall stream length in these watersheds is
less than that in other BPG regions of
comparable size (Hunt & Associates 2008a,
Kier Associates 2008b).

12.2 LAND USE

Table 12-1 summarizes land use and
population density in this region. This BPG
region encompasses the second-largest
metropolitan area in the United States.
Human population density here is the
highest of any of the five BPG regions,
averaging 2,964 persons per square mile.
Population centers are mostly concentrated
in the Los Angeles River watershed (5,237
persons per square mile), but the interior
portions of the Santa Ana River watershed
also have densely developed metropolitan
areas.

Urban Transportation and Flood Control

There are at least 20 dams on the mainstem
and/or major tributaries of each of the three
drainages in this BPG that are large enough
to be regulated by the California
Department of Water Resources and/or
Department of Defense (also see Figure 12-1
for distribution and size of reservoirs).
These dams are owned and operated by
federal, state, public utility, local
government, or private interests for
irrigation, flood control and storm water
management, recreation, municipal water
supply, fire protection, farm ponds, or some
combination of these purposes. Most of the
reservoirs and lakes in this region receive
high recreational use and many are sources
of non-native crayfish, fishes, and bullfrogs,
and other non-native species that prey on or
compete with O. mykiss for food and habitat
space.

Angeles National Forest

Public land ownership is concentrated in the
upper portions of these watersheds, mostly
within the Angeles National Forest, San
Bernardino National Forest, and the
northern portion of Cleveland National
Forest. These three National Forests
encompass several federally-designated
wilderness areas: the San Gabriel and Sheep
Mountain Wilderness Areas (Angeles
National Forest), San Gorgonio,
Cucamonga, San Jacinto, Santa Rosa, and
Big Horn Mountain Wilderness Areas (San
Bernardino National Forest). Additionally,
several rivers have been evaluated for

Southern California Steelhead Recovery Plan
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inclusion in the federally-designated Wild
and Scenic River system: Little Rock Creek,
North and South forks of the San Gabriel
River (tributaries to the San Gabriel River),
and Middle Fork Lytle Creek, Bear Creek,
and Siberia Creek (tributaries to the Santa
Ana River). Agriculture (row crop, orchard
cultivation, and livestock ranching), used to
be important land uses throughout the
flatter portions of these watersheds, but
have largely been displaced by wurban
development (Hunt & Associates 2008a,
Kier Associates 2008b).

12.3  CURRENT
CONDITIONS

Watershed conditions were assessed for
eight watersheds and sub-watersheds in the
Mojave Rim BPG region. In general,
instream,  riparian, and  floodplain
conditions for anadromous O. mykiss are
poor in this BPG region, reflecting pervasive
urban conversion of watershed lands,
particularly along the mainstems of these
drainages, but also in the upper sub-
watersheds of the Santa Ana River
watershed. The upper watersheds of the San
Gabriel River watershed (East and West
forks) still provide good to very good
habitat conditions for resident O. mykiss, but
these fish are isolated from the anadromous
component of the population found in the
mainstem (Hunt & Associates 2008a, Kier
Associates 2008b).

WATERSHED

The mainstems of the Los Angeles and Santa
Ana rivers provide little suitable spawning
or rearing habitat for anadromous O. mykiss
because of fish-passage barriers,
channelization and flood control activities,
loss of surface flows, and impaired water
quality. However, several of the tributaries
to these major rivers contain suitable habitat
for steelhead. Los Angeles River tributaries
include Arroyo Seco, Mill, and Alder

Creeks. Santa Ana River tributaries include
Harding Canyor, Coldwater Canyon, and
San Antonio Creeks.

TS

East Fork San Gabriel River

San Gabriel River tributaries include Bear,
Salilier, and Prairie Creeks and the East and
West Forks. The East and West forks of the
San Gabriel River watershed, above Morris,
San Gabriel, and Cogswell dams and their
reservoirs, are mostly in public ownership
(Angeles National Forest and Cleveland
National Forest) and these reaches provide
relatively good habitat conditions. Both the
East and West Forks of the Sana Gabriel
River support reproducing populations of
non-anadromous O. mykiss that are isolated
from their anadromous counterparts
downstream of the dams.

Morris Dam - San Gabiriel Rier

Southern California Steelhead Recovery Plan
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Table 12-1. Physical and Land Use Characteristics of Major Watersheds in the Mojave Rim BPG region.

PHYSICAL CHARACTERISTICS LAND USE
WATERSHEDS | Area | Steam | Ave.Ann. | Total Public Urban | Agriculture/ | Open
(north to south) Area (acres) (sq. miles)? Length Rainfall Human Ownership* Areas Barrens Spaces
' (miles) (inches) Population4

Los Angeles River 535,923 837 766 191 4,383,260 25% 61% 1% 38%
San Gabiriel River 463,167 723 784 19.8 2,417,034 35% 53% 2% 46%
Santa Ana River 1,141,195 1,783 2,074 17.3 3,109937 29% 37% 8% 55%
TOTAL or AVERAGE 2,140,285 3,343 3,624 18.7 9,910,231 30% 50% 4% 46%

1 From: CDFFP CalWater 2.2 Watershed delineation, 1999 (www.ca.nrcs.usda.gov/features/calwater/)

2 From: CDFG 1:1,000,000 Routed stream network, 2003 (www.calfish.org/)

3 From: USGS Hydrologic landscape regions of the U.S., 2003 (1 km grid cells)

4 From: CDFFP Census 2000 block data (migrated), 2003; preliminary analysis of Census 2010 indicates the population in the BPG has increased t010, 561,011
5 From: CDFFP Multi-source land cover data (v02_2), 2002 (100 m grid cells) (http://frap.cdf.ca.gov/data/frapgisdata/select.asp)

* National Forest Lands only; Military Reservations or State and County Parks not included

Southern California Steelhead Recovery Plan January 2012
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Figure 12-2. The Los Angeles River Watershed.
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Figure 12-3. The San Gabriel River Watershed.
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Urban and agricultural conversion of coastal
and middle reaches of three major
watersheds in this BPG has created a
number of severe stressors on anadromous
O. mykiss. High road density throughout the
floodplains has constricted the mainstems of
these rivers to narrow channels, increased
sediment and non-point pollutant inputs,
and degraded rearing and spawning
habitats (including estuaries). Nutrient and
coliform bacteria-loading from agricultural
and wastewater treatment effluents
degrades water quality in most of these
drainages (Hunt and Associates 2008a). In
urban areas, channelization, levee
construction, and other flood control
activities have completely removed instream
and riparian habitat from extensive reaches
of the mainstems of the lower Los Angeles
River, Santa Ana River, and San Gabriel
River. The increase of impermeable surfaces
as a result of urbanization (including roads)
within the interior valleys, and on the
coastal plain, has altered the natural flow
regime of streams, particularly in the lower
reaches, increasing the frequency and
intensity of flood flows.

‘ A

San Gabriel Dam - San Gabril Rlver

Other significant threat sources in the
Mojave Rim BPG region are recreational
facilities, wildfire, and the loss of extensive
estuarine habitat. Most watersheds receive
very high recreational use because of their
proximity to large urban areas. Trash, foot
trafficc and off-road vehicle traffic have

significantly affected instream and riparian
habitats along extensive reaches of the
upper watersheds. Fires have burned 21%
and 26% of the San Gabriel River and Santa
Ana River watersheds, respectively, in the
past 25 years and may be significant,
widespread, and long-term sources of
sedimentation, turbidity, substrate
embeddedness, and loss of riparian canopy
cover. The historically extensive estuaries
that formed at the mouths of the Los
Angeles River, San Gabriel River, and Santa
Ana River have been all but eliminated by
urban and commercial development (Hunt
& Associates 2008a, Kier Associates and
National Marine Fisheries Service 2008b).

Santa Ana River Estuary

Estuarine habitats at the mouths of these
watersheds in this BPG region have been
reduced in size by 98 - 100% by the
development of harbors, roads and
railroads, urbanization. Historically, these
estuaries were extensive, formed by the
confluence of several watersheds,
encompassing thousands of acres. The
remaining estuarine habitats are subject to
constriction and isolation by development,
surface runoff from roads and other
impervious surfaces, as well as a reduction
in the amount and quality of surface flows
resulting from groundwater extraction.

Despite widespread habitat degradation to
the coastal and middle mainstems in these
watersheds, native non-anadromous O.

Southern California Steelhead Recovery Plan
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mykiss populations still persist upstream of
the dams in this BPG region and small
numbers of anadromous O. mykiss attempt
to enter and spawn in each of the
watersheds when flow conditions are
suitable.

New and Old Prado Dams - Santa Ana River

12.4 THREATS AND THREAT
SOURCES

Habitat impairments were rated as severe to
very severe in five of the eight watersheds
and sub-watersheds in this BPG region
because of the very high human population
densities. Ten anthropogenic activities
ranked as the top sources of stresses to
steelhead and their habitat in the Mojave
Rim BPG (Table 12-2). These sources of
threats focus on water management
activities to serve municipal uses (dams,
surface water diversions, and groundwater
extraction). Dams and surface water

diversions in this BPG region have been
constructed to serve mostly urban purposes.
These dams have numerous impacts on
physical,  hydrological, and  habitat
characteristics of the middle and lower
reaches of mainstem rivers in this region.
Dams also create and maintain favorable
habitat conditions for several species of non-
native fishes and bullfrogs that may affect
one or more life history stages of O. mykiss
either directly (e.g., predation) or indirectly
(e.g., competition for food). Non-native
fishes, crayfish, and/or amphibians occur in
the mainstems of the Los Angeles River, San
Gabriel River, and Santa Ana River, as well
as in most or all of the major tributaries.
Water management practices and facilities
have significantly altered natural sediment
and hydrological processes in these
watersheds. Widespread pumping of
groundwater from aquifers throughout the
region routinely eliminates surface flows in
portions of most of these drainages. The
magnitude of such losses of surface flows is
greater during years of below-average
precipitation. Another major indirect impact
of dam construction and operation on the
mainstem of the San Gabriel River is the
periodic sluicing of sediments accumulated
behind these dams, which severely degrades
instream and riparian habitat quality for
downstream of these structures (Hunts &
Associates 2008a, Kier Associates 2008b).

Southern California Steelhead Recovery Plan
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Table 12-2. Threat source rankings in the Mojave Rim BPG (see CAP Workbooks for
individual watersheds for details).

Mojave Rim BPG Component Watersheds

) °
o o 8 3 5
> o > «s 3 2 o
e S g | O 0 x £ o 3
Threat e @ 22 g o =) 2 5 o
Qo c o g c » 2 » 2 = O
Sources O G > © T ~ ol < T ) =
c @ o o(ﬁ < X c © = =
< E b= ZE 2 k) £ E > =
8 © k] b g
i} n [} ©
= wi

Dams and Surface Water Diversions

Flood Control Maintenance

Groundwater Extraction

Levees and Channelization

Urban Development

Recreational Facilities

Culverts and Road Crossings

Agricultural Development

Upslope/Upstream Development

Wildfires*

Key: Red = Very High threat; Yellow = High threat; Light green = Medium threat; Dark
green = Low threat (Threat cell colors represent threat rating from CAP Workbook)

* Wildfires as a source of threats to steelhead habitat is not reflected in the top five threat
sources in the CAP summary for these watersheds (see CAP workbooks), but is included
here because of the extent and severity of recent (2005-2007) wildfires in this region;
additionally, the presence of non-native species is not reflected in the CAP workbook,
but non-native species is a potential threat in this BPG because of the potential for
anthropogenic introduction.

Southern California Steelhead Recovery Plan January 2012
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12.5 SUMMARY

Dams and water diversions (including
groundwater extraction) along with flood
control structures on the major rivers of the
Mojave Rim BPG (Los Angeles River, San
Gabriel River, and Santa Ana River) have
had the most serve impacts on the
anadromous O. mykiss populations in this
BPG region by cutting off access to
upstream spawning and rearing habitats
and altering the magnitude, duration, and
timing of flows necessary for immigration of
adults and emigration of juveniles. Dams
and surface water diversions in this BPG
region have been constructed to serve
mostly urban purposes. This BPG region
encompasses the second-largest
metropolitan area in the United States and
human population density here is the
highest of any of the five BPG regions. Such
widespread urbanization has created a
number of severe stressors for steelhead.
Additionally, impacts associated with
wildland fires, including fire-fighting
measures to control or extinguish them, and
the post-fire measures to repair damages
incurred in fighting wildland fires, poses a
potential threat to watersheds in this BPG.
Table 12-3 summarizes the critical recovery
actions needed within the Core 1
populations of this BPG.

Restoring conditions for anadromous O.
mykiss passage, spawning, and rearing in the
Mojave Rim BPG region will require
multiple, long-term, measures related to
water management, recreation, and urban
development. A fish passage barrier
inventory and assessment should be
conducted for each of the major watersheds.
Impediments to fish passage stemming from
the construction and operation of dams,
groundwater extraction, and channel
modification, and the loss of instream and
adjacent riparian habitats by flood control
measures need to be further evaluated for

this BPG region. Additionally, the loss of
estuarine functions caused by filling and
pollution from point and non-point
agricultural and urban waste discharges
need to be addressed further in this region.

.. - — e g
Los Angeles River Steelhead -1940.

Threat sources discussed in this section
should be the focus of a variety of recovery
actions to address specific stresses on
anadromous O. mykiss viability. Spatial and
temporal data, for water temperature, pH,
nutrients, efc., are not uniformly available,
and should be further developed, along
with general habitat typing assessments, to
better identify natural as well as
anthropogenic limiting factors. This type of
data acquisition should be the subject of
site-specific investigations in order to refine
the primary recovery actions or to target
additional recovery actions as part of any
recovery strategy for the Mojave Rim BPG.
Tables 12-4 through 12-6 below rank and
describe proposed recovery actions for each

Southern California Steelhead Recovery Plan
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sub-watershed in the Mojave Rim BPG, where applicable extended out to 100 years,
including  the  estimated cost for though many recovery actions can be
implementing the actions in five year achieved within a shorter period.

increments over the first 25 years, and

Southern California Steelhead Recovery Plan January 2012
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Table 12-3. Critical recovery actions for Core 1 populations within the Mojave Rim BPG.

POPULATION | CRITICAL RECOVERY ACTION

Implement operating criteria to ensure the pattern and magnitude of groundwater
extractions and water releases from Morris, San Gabriel, and Cogswell dams provide the
essential habitat functions to support the life history and habitat requirements of adult

san (_Babrlel and juvenile steelhead. Physically modify Morris, San Gabriel, Cogswell, and Santa Fe
River ) . . ) )
dams, and road, highway, and railway crossings to allow natural rates of migration of
steelhead to upstream spawning and rearing habitats, and passage of smolts and kelts
downstream to the estuary and ocean.
Southern California Steelhead Recovery Plan January 2012
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Southern California Steelhead DPS Recovery Action Tables Identification Key, Mojave Rim BPG (Tables 12-4 — 12-6).

Recovery Action Number Key: XXXX - SCS-1.2 XXXX ID Table Threat Source Legend
XXXX Watershed LAM Los'AngeIes River 1 Agricultural Development
Mainstem
SCS Species ldentifier — Southern California Steelhead AS Arroyo Seco 2 Agricultural Effluents
1 Threat Source SG San Gabiriel River 3 Culverts and Road Crossings
2 Action Identity Number WSG West Fork San Gabriel 4 Dams and Surface Water Diversions
Action Rank ESG East Fork San Gabriel 5  Flood Control Maintenance
A Action addresses the first listing factor regarding the destruction SAM Santa Ana River Mainstem 6 Groundwater Extraction
or curtailment of the species’ habitat
B Action addresses one of the other four listing factors LC Lytle Creek 7 Levees and Channelization
MilC Mill Creek 8 Mining and Quarrying
9 Non-Native Species
10 Recreational Facilities
11  Roads
12  Upslope/Upstream Activities
13  Urban Development
14  Urban Effluents
15  Wildfires
See Chapter 8, Table 8.1 for Detailed Description of Recovery Actions
Southern California Steelhead Recovery Plan January 2012
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Table 12-4. Southern California Steelhead DPS Recovery Action Table for the Los Angeles River Watershed (Mojave Rim BPG).

Action Estimated Costs ($
Action . Potential LISHIIg S Task simate =B
" Recovery Action Collaborators Threat Source Factors | (1A, 1B, Duration
1-5) 2A, 2B, FY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Los Angeles River Mainstem
Develop and NMFS,ACOE,
implement planto | USDOT,USFWS, Culverts and 20 -
LAM- remove or modify CDFG,CSCC, Road Crossings 14 oA refer to 0 0 0 0 0 0
SCS-3.2 fish passage CDOT,MWDSC (Passage ’ regional
barriers within the DWR,FOLAR, Barriers) costs
watershed CT,TU,LAC
NMFS,ACOE,
Provide fish USDOT,USFWS, Dams and
Sl(_ZAS'\fll pas;zgni Zrno;nd (;:DDC';?MCVSVCDEC Surgclce Water 1,3,4 1B 20 8D TBD TBD TBD TBD TBD
diversions DWR,FOLAR, Iversions
CT,TU,LAC
Develop and
implement a water NMFS,ACOE,
management plan USGS,USFWS,
LAM- for dam operations CDFG,CSCC, Dams and
SCS-4.2 (e.g., Whittier CDOT,MWDSC Surface Water 1,3,4 1B 20 TBD TBD TBD TBD TBD TBD
’ Narrows, DWR,FOLAR, Diversions
Sepulveda, and CT,TU,LAC
Lower San
Fernando dams)
NMFS,ACOE, Dams and
Conduct USDOT,USFWS, Surf‘ace‘Water
LAM- watershed-wide CDFG,CSCC, Diversions,
SCS- fish passage barrier CDOT, Culverts and 1,4 2B 5 96692 0 0 0 0 96692
3/4.3 assessment MWDSC,DWR, | Road Crossings
FOLAR,CT,TU (Passage
Barriers)
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
A stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and ACOE,NMFS,
) implement flood USFWS,CDFG,
SEAS'_\Q . control CSCC,FOLAR, Ec;?ri;g:g 14 3B 100 0 0 0 0 0 0
’ maintenance CT,TU,LAC
program
Conduct USGS,DWR,
LAM- roundwater SWRCB, Groundwater
SCS6.1 tg i vsi MWDSC, Extract 1,4 3B 5 275550 0 0 0 0 275550
o1 | eyactonanayis | wurssouas, | 19"
CT,TU,LAC
Develop and USGS,DWR,
implement SWRCB,
LAM- groundwater MWDSC, Groundwater
254350 39775 0 0 0 294125
SCS-6.2 monitoring and NMFS,FOLAR, Extraction L4 38 10
management CT,TU,LAC
program
Develop and ACOE,NMFS,
) implement stream USFWS,CDFG,
SI(':Asl\g 1 bank and riparian CSCC,FOLAR, ChZﬁieeslizaar}cf(‘)n 1,4 3B 100 0 0 0 0 0 0
’ corridor CT,TU,LAC
restoration plan
Develop and FEMA,ACOE,
implement planto | NMFS,USFWS,
LAM- vegetate levees CDFG,CSCC, Levees and
SCS-7.2 and eliminate or FOLAR,CT,TU, Channelization L4 3B 100 0 0 0 0 0 0
minimize herbicide LAC
use near levees
Develop and ACOE,NMFS,
LAM- implement plan to USFWS,CDFG, Levees and
SCS-7.3 restore natural CSCC,FOLAR, Channelization L4 3B 20 a217625 azirezs 4217625 azi762s 0 16870500
channel features CT,TU,LAC
in?;‘éﬁ'}‘;‘?] tan”:n_ CDFG,CSCC, 100 -
LAM- . . NMFS,USFWS Non-Native refer to
! : ) 0 0 0 0 0 0
scs-9.q | Matvespecies | co AR cTTU, species L35 1 38 egional
monitoring
LAC costs
program
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($
Action . Potential Listing LS Task SISt
" Recovery Action Collaborators Threat Source Factors | (1A, 1B, Duration
(1-5) 2A, 2B, FY FY FY FY FY FY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Develop and
implement public CDFG,CSCC,
LAM- education NMFS,USFWS Non-Native
SCS-9.2 program on non- FOLAR,CT,TU, Species L35 3B 20 ro140 rou40 ror40 ror40 0 304560
native species LAC
impacts
Develop and
implement
watershed-wide CDFG,CSCC, 100 -
LAM- plan to assess the NMFS,USFWS Non-Native 135 38 refer to 0 0 0 0 0 0
SCS-9.3 impacts of non- FOLAR,CT,TU, Species T regional
native species and LAC costs
develop control
measures
Review and
modify
development and
management
plans for
recreational areas
and national
forests (e.qg., Los CDFG,CSCC,
LAM- Ang_elgs Riyer NMFS,USFWS . ongoing
sCs- Revitalization FOLAR,CT,TU, Recreational 1,23 38 -cost of 0 0 0 0 0 0
Master Plan, U.S. LAC Facilities 4,5 doing
10.1 . B
Forest Service business
Angeles National
Forest Land
Management
Plan, Southern
California National
Forest Vision, Forest
Strategy, and
Design Criteria)
Develop and
LAM- implement.public CDFG,CSCC, .
SCs- education NMFS,USFWS Recregt!onal 13,5 3B 20 76140 276140 26140 26140 o 304560
10.2 program on FOLAR,CT,TU, Facilities
watershed LAC
processes
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ioti stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Manage roadways
and adjacent On-
LAM- fiparian coridor USDOT,NMFS, going
SCs- pan S CDOT,FOLAR Roads 1,4 3B cost of 0 0 0 0 0 0
11.1 CT,TU,LAC doing
abandoned .
business
roadways
Review and
LAM- modify applicable I\(IZI\(/?IE}LCJ:S?:'\:/SS Upslope/ 123
SCS- County and/or ’ ’ Upstream e 3B 5 62400 0 0 0 0 62400
) FOLAR,CT,TU, o 4,5
12.1 City Local Coastal activities
LAC
Plans
Develop, adopt, CDFG,CSCC,
LAM- and implement NMFS,USFWS, Urban
SCS- urban land-use FOLAR,CT,TU, Development 1,4 3B 5 62400 0 0 0 0 62400
13.1 planning policies LAC P
and standards
LAM- Retrofit storm USDOT,NMFS, Urban
SCS- drains in CDOT,FOLAR Development 1,4 3B 20 0 0 0 0 0 0
13.2 developed areas CT,TU,LAC p
Develop and
LAM- implement riparian | ACOE,NMFSUS
restoration plan to FWS,CDFG, Urban
- e 10521940 | 10521940 0 0 0 21043880
i(3253 replace artificial CSCC,FOLAR, Development L4 38 10
' bank stabilization CT,TU,LAC
structures
e s | mwoce
LAM- nga”t cortral | SWRCBNMES, going
SCS- y USFWS,CDFG, Urban Effluents 1,4,5 3B cost of 0 0 0 0 0 0
Board Watershed .
14.1 . FOLAR,CT,TU, doing
Plans and modify .
? LAC business
Stormwater Permits
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
ot stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY EY EY EY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Review, assess and
modify NPDES
wastewater
discharge permits
I\(Ig.r?o”vv\/;/r\;\lltgte;r RWQCB,CDFG ongoin
LAM- Reclamation USFWS,NMFS, - ccg)st o%‘
SCS- . FOLAR,CT,TU, Urban Effluents 1,4 3B : 0 0 0 0 0 0
14.2 Facility, D.C. LAC doing
' Tilman Water business
Reclamation
Facility and
Hyperion
Wastewater
Treatment Facility)
Develop and USFS,USFWS,
LAM- implement an NMFS,USGS, 100 -
integrated CDF,CDFG - refer to
- ) . ) 0 0 0 0 0 0
?LCS:S:L wildland fire and FOLAR,CT,TU, wildfires L4s 28 regional
' hazardous fuels LAC costs
management plan
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
A stimated Costs
Action . Potential Listing LS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, D .
ollaborators (l _ 5) 2A. 2B, uration FY EY FY FY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
Arroyo Seco
Develop, adopt,
and implement NRCS,BLM,
AS-SCS- agricultural land- NMFS,CDFG, Agricultural
62400 0 0 0 0 62400
11 use planning FOLAR,CT,TU, Development L4 3B 5
policies and LAC
standards
Ma”g"’:gzr'gi?oc" NRCS,BLM,
AS-SCS- maintain or restore NMFS,CDFG, Agricultural 1,4 38 5 47520 0 0 0 0 47520
1.2 . . FOLAR,CT,TU, Development
aqguatic habitat
) LAC
functions
a'g\gﬂri:nu?t%?al NRCS BLM, 10-
AS-SCS- NMFS,CDFG, Agricultural refer to
) 0 0 0 0 0 o
13 developnjent. and FOLAR,CT,TU, Development L4 3B regional
restore riparian
LAC costs
zone
Develop and NMFS,ACOE,
implement planto | USDOT,USFWS, Culverts and 20 -
AS-SCS- | remove or modify CDFG,CSCC, Road Crossings 14 o8 refer to 0 0 0 0 0 0
3.1 fish passage CDOT,DWR, (Passage ’ regional
barriers within the FOLAR Barriers) costs
watershed CT,TU,LAC
NMFS,ACOE,
Provide fish USFWS,CDFG, Dams and 20 -
AS-SCS- passage around CSCC,CDOT, refer to
4.1 dams and MWDSCDWR, Surlzf)i/c;ii\(l)vr?:er 134 2B regional 0 0 0 0 0 0
diversions FOLAR,CT,TU, costs
LAC
Develop and NMFS,ACOE,
. p USFWS,CDFG,
AS-SCS- implement water csee Dams and
sz | Meresmennen | wwoscows, | Secetar | L34 | 3|8 e e e e e e
operations FOLARCT,TU,
P LAC
Develop and NMFS,ACOE, Dams and
AS-SCS- implement water USFWS,CDFG, surface Water 1,34 38 5 91850 0 0 0 0 91850
4.3 management plan CSCC,CDOT, Diversions
for dam operations | MWDSCDWR,
Southern California Steelhead Recovery Plan January 2012
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Action Estimated Costs ($)
Al stimated Costs
Action . Potential ) REWS Task
# Recovery Action Collab Threat Source Factors | (1A, 1B, Durati
ollaborators (l _ 5) 2A. 2B, uration FY EY FY FY FY EY
3A, 3B) 1-5 6-10 11-15 16-20 21-25 1-100
FOLAR,CT,TU,
LAC
Dams and
Conduct NMFS,ACOE, Surface Water
AS-SCS- watershed-wide USDOT,USFWS Diversions,
3/4.4 | fish passage barrier | SPFG-CSCC, Culverts and 1.4 2B 1 96692 0 0 0 0 96692
’ F;ssessgment CDOT,FOLAR Road Crossings
CT,TU,LAC (Passage
Barriers)
gy | usasacoe
AS-SCS- P it BLM,NMFS, Flood Control 14 a8 100 . . . . . .
5.1 maintenance CDFG,FOLAR, Maintenance ’
CT,TU,LAC
program
USGS,NMFS,
Conduct USFWS,DWR,
AS-SCS- groundwater SWRCB, Groundwater
6.1 extraction analysis MWDSC, Extraction L4 3B 5 275550 0 0 0 0 275550
and assessment FOLAR,CT,TU,
LAC
Develop and USGS,NMFS,
implement USFWS,DWR,
AS-SCS- groundwater CDFG,SWRCB, Groundwater
6.2 monitoring and MWDSC, Extraction 1.4 3B 10 254350 3077 0 0 0 298125
management FOLAR,CT,TU,
program LAC
Develop and FEMA,
implement plan to ACOE,NMFS,
AS-SCS- vegetate levees USFWS,CDFG, Levees and
7.1 and eliminate or CSCC,FOLAR, Channelization 1.4 38 100 0 0 0 0 0 0
minimize herbicide CT,TU,LAC
use near levees
Develop and ACOE,NMFS,
AS-SCS- | implement plan to USFWS,CDFG, Levees and
4217625 4217625 4217625 4217625 0 16870500
7.2 restore nat