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DISCLAIMER 
Recovery Plans identify recovery actions, based upon the best scientific and commercial data 
available, necessary for the protection and recovery of listed species. Recovery Plans published 
by the National Marine Fisheries Service (NMFS) are guidance documents, not regulatory 
documents; identification of an action to be implemented by any public or private party does 
not create a legal obligation beyond existing legal requirements. Recovery Plans do not 
necessarily represent the views, official positions or approval of any individuals or agencies 
involved in the plan formulation, other than NMFS. They represent the official position of 
NMFS only after they have been signed by the Assistant Administrator. Nothing in this plan 
should be construed as a commitment or requirement that any general agency obligate or pay 
funds in any one fiscal year in excess of appropriations made by Congress for that fiscal year in 
contravention of the Anti‐Deficiency Act, 31 U.S.C 1341, or any other law or regulation. 
Approved Recovery Plans are subject to modification as warranted by new findings, changes in 
a species’ status, and the completion of recovery actions. 

LITERATURE CITATION: 
This document should be cited as: National Marine Fisheries Service. 2012. Southern California 
Steelhead Recovery Plan. Southwest Region, Protected Resources Division, Long Beach, 
California. 

Cover Photograph: Southern California Steelhead, Mission Creek, Santa Barbara, California 
February 16, 2008. Mark H. Capelli, South‐Central/Southern California Steelhead Recovery 
Coordinator, National Marine Fisheries Service. 

ADDITIONAL COPIES MAY BE OBTAINED FROM: 
National Marine Fisheries Service 
Protected Resources Division 
501 West Ocean Blvd., Suite 4200, Long Beach, CA 90802 
562‐980‐4000 

Final recovery plans can be downloaded from the NMFS website: 

http://www.nmfs.noaa.gov/pr/recovery/plans.htm 

http://www.nmfs.noaa.gov/pr/recovery/plans.htm
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Exeecutive Summmary 

EXECUTTIVE SUMMMARY 
The goal of this Recovvery Plan is to prevent thee 
extinction of southeern Californnia steelheadd 
(Oncorhynnchus mykiss) in the wild andd to ensure thee 
long‐term persistence of viable, sself‐sustaining,, 
populationns of steelheaad distributedd across thee 
Southern California Diistinct Populaation Segmentt 
(DPS). It iis also the goall of this Recoveery Plan to re‐‐
establish aa sustainable s outhern Califoornia steelheadd 
sport fisherry. 

Recovery of the DPS wwill require thhe protection,, 
restoration, and mainntenance of a range off 
habitats tthroughout thhe DPS in orrder to alloww 
the naturral diversity of O. mykisss to be fullyy 
expressedd (e.g., anadroomous and reesident forms,, 
timing annd frequencyy of runs, aand dispersall 
between wwatersheds). 

Status off Southern CCalifornia CCoast 
Steelheaad 
Steelheadd are the ana dromous, or ocean goingg 
form of tthe species OOncorhynchus mykiss, withh 
adults sppawning in ffreshwater, aand juveniless 
rearing inn freshwater before migrrating to thee 
ocean to grow and sexually mmature beforee 
returning as adults to reproduce inn freshwater. 
Steelheadd populationss along the WWest Coast off 
North Ammerica havee experiencedd substantiall 
declines aas a result off human activvities such ass 
water deevelopment, flood controol programs,, 
forestry ppractices, agri cultural activvities, mining,, 
and urbbanization that have degraded,, 
simplifiedd, and fragm ented aquaticc habitats. Inn 
southern California, att the southernn limit of thee 
range for anadromo us O. mykisss in Northh 
America, it is estimateed that annuual runs havee 
declined dramatical ly from 32,000‐46,0000 
returning adults histoorically, to ccurrently lesss 
than 500 returning addults (Williamms et al. 2011,, 
Good et al. 2005, Heelmbrecht annd Boughtonn 
2005, Boughton and Fissh 2003). 

Steelheadd in southernn California comprise aa 
“distinct population segment” (DDPS) of thee 
species OO. mykiss thaat is ecologiccally discretee 
from the other populaations of O. mykiss alongg 

the WWest Coast of North Ammerica. Undeer the 
U.S. Endangered Species Act of 1973 (ESAA), this 
DPS qualifies ffor protectioon as a sepparate 
speccies. In 19997, the Souuthern Califfornia 
Steellhead DPS was firstt listed ass an 
“enddangered” sppecies  ‐ a sspecies that is in 
dangger of extinnction throuughout all or a 
signiificant portionn of its rangee. 

Southhern California SSteelhead Ang ling Heritage - SSanta 
Ynez River 1937 

Reccovery Plan ning 
The ESA mandaates that thee National MMarine 
Fisheeries Service (NMFS)) develop and 
impllement Recovvery Plans foor the conservvation 
(recoovery) of listted species. The developpment 
and implementattion of a Recoovery Plan foor the 
Soutthern Californnia Steelhead DPS is consi dered 
vitall to the conti inued persisteence and reccovery 
of annadromous OO. mykiss in soouthern Califoornia. 

The Southern California Steelhead DPS 
encoompasses OO. mykiss populationss in 
wateersheds from the Santa Maaria River (noorth of 
Poinnt Sal) south tto the Tijuanaa River at thee U.S.‐
Mexxico border. F or recovery pplanning purpposes, 
the Southern California Steelhead (SCS) 
Recoovery Planninng Area incluudes those po rtions 
of ccoastal wateersheds thaat are seasoonally 
accesssible to annadromous OO. mykiss enttering 
fromm the ocean, iincluding the upper portioons of 
wateersheds abovve anthropoggenic fish paassage 
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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 
documents. However, the ESA envisions 
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 
“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 
activities under Section 7(a)(2) and the 
development of Habitat Conservation Plans in 
accordance with Section 10(a)(1)(B). 

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 
region fall into two basic 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). 

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 
Niño/La Niña weather cycle that can 
significantly affect winter precipitation, causing 
highly variable rainfall and significant changes 
in oceanic conditions. 

Base flows (average dry‐season flows) in 
southern California watersheds are strongly 
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 
and seasonal 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 
conditions remain suitable for rearing 
salmonids, even during the summer. 

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). 
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Executive Summary 

Urban development is concentrated in coastal 
areas and inland valleys, 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 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, measurable 
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). 

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 
from demographic variation, natural 
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, within its natural environment, 
necessary for both individual populations and 
the DPS as a whole to be viable, i.e., persist over 
a specific period of time, regardless of other 
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 
size, persistence over variable oceanic 
conditions, spawner density, anadromous 
fraction, etc.) in order to be considered viable. 
(Boughton et al. 2007b). 

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 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 
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: 

 Looks for opportunities for sustainable 
water and land‐use practices; 

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

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

 Sustains ecosystem services for humans by 
reinforcing natural capital and the self‐

maintenance of watersheds and river 
systems; and 

 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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Executive Summary 

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, and Southwestern willow 
flycatcher. Additionally, Pacific lamprey, the 
only other anadromous species occupying 
southern California watersheds and whose 
numbers have declined significantly can be 
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 important surface and 
groundwater supplies, reducing damage from 
periodic flooding resulting from floodplain 
development, and controlling invasive exotic 
animal and plant species which can threaten 
water supplies and increase flooding risks. 
Restoring and maintaining ecologically 
functional watersheds also enhances important 
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Executive Summary 

human uses of aquatic habitats occupied by 
steelhead; these include activities such as 
outdoor recreation, environmental education (at 
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 
entities to comply with the regulatory 
obligations that accompany species that are 
listed under the ESA. Important activities, such 
as water management for agriculture and urban 
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 
often experienced by regulated entities. 
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. 

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 
California Steelhead 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 (Boughton et al. 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). 

Implementation and Recovery Action 
Cost Estimates 
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. 

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 
the purchase of goods and services. Habitat 
restoration projects have been found to 
stimulate job creation at a level comparable to 
traditional infrastructure investments such as 
mass transit, roads, or water 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 
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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Executive Summary 

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. Projections of the 
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). 

Estimating total cost to recovery in the SCS 
Recovery Planning Area is challenging for a 
variety of reasons. These include the need to 1) 
refine recovery 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 carry out 
individual recovery actions. Additionally, the 
biological response of steelhead to many of the 
recovery actions is uncertain and will require 
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, but in some cases where the 
uncertainties regarding the exact nature of the 
recovery actions is unknown (e.g., complete 
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 individual recovery actions 
identified it estimated that the cost of 

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 local or regional environmental 
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 
must be considered in any assessment. 
Southern California steelhead recovery should 
therefore be viewed as an opportunity to 
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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Exeecutive Summmary 

potential to improve rrather than unndermine thee 
adaptive capacity of public resouurces such ass 
functioninng watershedds and river syystems. 

The consttruction of a sshared visionn for southernn 
Californiaa steelhead wwill require a number off 
basic innstitutional arrangemennts: 1) aa 
deliberati ve forum (oor set of forrums) wheree 
interestedd stakeholdders, incluuding non‐‐

governmeental organnizations, can sharee 
experiencces and ideas;; 2) informatiion networkss 
that all ow stakehoolders to disseminatee 
informatioon with a brooad array of innterested andd 
effected pparties; and 3) the devellopment andd 
maintenannce of trust aand reciprocitty that allowss 
meaningfuul deliberatioon on inherenntly complexx 
and conteentious issues. 

Stream Teaam - San Luis Reey River 2011 

Achievingg recovery of southernn Californiaa 
steelhead will also require a number off 
coordinatt including immed activities, plementationn 
of strateggic and threatt‐specific recoovery actions,, 
monitorinng of the existting populatioon’s responsee 
to recoverry actions, annd further reseearch into thee 
diverse li fe history paatterns and addaptations off 
O. mykisss to a semi‐aarid and higghly dynamicc 
environmment (incluuding the ecologicall 
relationshhip between anadromouus and non‐‐

anadromoous life historry patterns). 

Effective implementattion of recoovery actionss 
will entaail: 1) deveelopment of cooperativee 
relationshhips with prrivate land oowners, non‐‐
governmeental organizzations, speccial districts,, 
and local governmentts with directt control andd 
responsibbilities overr non‐feder al land‐usee 
practices to maximize recovery oppportunities; 2)) 

partiicipation in thhe land use a and water plannning 
and regulatory prrocesses of loocal, regional, state, 
and federal agenccies to integraate recovery eefforts 
into the full raange of landd and waterr use 
plannning; 3) cllose cooperaation with state 
resouurce agenciies such ass the Califfornia 
Depaartment of Fish and Game, Califfornia 
Coasstal Commiission, CalTTrans, Califfornia 
Depaartment of Parks and Recreation, State 
Wateer Resourcess Control Boaard, and Reggional 
Wateer Quality Control Booards to eensure 
conssistency of recovery efforts; andd 4) 
partnnering withh federal reesource ageencies, 
incluuding the U.SS. Forest Servvice, U.S. Fishh and 
Wilddlife Service,, National PPark Service,, U.S. 
Bureeau of Reclaamation, U.S.. Bureau of Land 
Mannagement, U..S. Army Coorps of Enginneers, 
U.S. Departmennt of Trannsportation, U.S. 
Depaartment of Defense, and the U.S. 
Enviironmental Prrotection Ageency. 

NMFFS intends t o promote tthe Recoveryy Plan 
and provide nee eded technicaal informationn and 
assisstance to enttities responssible for actiivities 
that may impact tthe species’ rrecovery, incluuding 
impllementation of high ppriority reccovery 
actioons. Additionnally it will be importaant to 
workk with citiess and countiies to incorpporate 
proteective measuures consisteent with reccovery 
objecctives in theeir General Plans and Local 
Coasstal Plans. NNMFS also inttends to workk with 
statee and federa l regional enntities on reggional 
plannning efforts such U.S. Foorest Service Land 
Resoource Manageement Plans, State Park Geeneral 
Planns, Regional Water Conntrol Board Basin 
Planns, and Local CCoastal Planss. 

Estimmated Timme to RRecovery and 
Deliisting 

Giveen the scope and complexxity of the thhreats 
and recovery acttions identifieed within thee SCS 
Recoovery Planninng, the time too full recoverry can 
be pprovisionally estimated too vary from 80 to 
100 yyears. Delayys in the comppletion of reccovery 
actioons, time for hhabitats to reespond to reccovery 
actioons, or the species’ respponse to reccovery 
actioons would lenngthen the tiime to recoveery. 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. 
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Introduction 

1.. Introducttion
 

“Therre is a charmm in fishing ffor trout in t he small streeam, and thhis is multiplieed a hundreed times, 
with tthe attenda nt exciteme nt, for the anngler who seeeks the gre at fresh-run steelhead inn the little 
rivers of the Soutthern Califorrnia Coast. . . And so liittle rivers, ggranted suffiicient rainfa ll to give 
themm life, possesss one thing in common . These sturddy migrants forge swiftlyy and surely over the 
tidal bars and upp the currennt perhaps aa dozen or t two-score mmiles to the sppawning baars at the 
headdwaters far bback in a deeep dark cannyon of the CCoast Rangee.” 

 Claude M . Kreider. Steeelhead. G.PP. Putnam’s Sons, New YYork. 1948 

1.1 Southern Californiaa Steelheead 
at Riisk 

Steelhhead are the anadromous , or ocean‐gooing, 

form of the sppecies Oncorrhynchus myykiss. 

Historically, these fish were thhe only abun dant 

salmoonid species tthat occurredd naturally wiithin 

the cooast ranges oof southern CCalifornia (Jorrdan 

and EEvermann 18896, 1923, Jorrdan and Gillbert 

1881).. Steelhead enntered the rivvers and streeams 

drainiing the Coastt Ranges fromm Point Sal too the 

U.S. Mexican Borrder during the winter and 

springg, when stormms producedd sufficient ruunoff 

to breeach the sanddbars at the rivvers’ mouths and 

provided fish passsage to upsstream spawnning 

and rearing habitats. These fish and ttheir 

progeeny were sougght out by reccreational angglers 

durinng the winterr, spring andd summer fishhing 

seasonns (Alagona et al. 2011, Swift et al. 11993, 

Nehlssen, et al., 1991, Capelli 1974, Boyddstun 

1973, Fry 1973, CCombs 1972, Fry 1938, 11973, 

Kreidder 1948, Huubbs 1946, SShapovalov 11945, 

1944).. The ethnnographic annd archaeologgical 

evidence regardinng the role of O. mykisss in 

Nativve American culture is ccurrently limmited 

and subject to varying innterpretation by 

investtigators (Hossale 2010, Glaassow et al. 22007, 

JJones and Klaar 2007, Armsstrong 2006, GGobalet et 

aal., 2004, HHildebrandt 2004, McRRae 1999, 

WWoodman ett al. 1991, HHudson and BBlackburn 

11982, Horne 1981, Swezzey and Heiizer 1977, 

SSpanne 1975, Tainter 1975)). 

SSteelhead Angllers, Ventura Rivver Estuary 19188 

FFollowing tthe dramatiic rise in southern 

CCalifornia’s hhuman popullation after WWorld War 

III and thee associatedd land annd water 

ddevelopmentt within coastal drainages 

((particularly major dams and water diiversions), 

ssteelhead abuundance rap idly declinedd, leading 

tto the extirrpation of ppopulations in many 

wwatersheds and leavingg only sporradic and 

rremnant poopulations in the rremainder 

((Boughton eet al. 2005, Good et al. 2005, 
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Introduction 

Helmmbrecht and Boughton 20005, Busby eet al. 

1996).. While the stteelhead pop ulations decllined 

sharpply, most ccoastal wateersheds retaained 

popullations of thee non‐anadro mous life hisstory 

form of the speecies (commmonly knownn as 

resideent or rainboow trout), oftten in the uppper 

reaches of waterssheds withinn national foorest 

lands that were more prottected from the 

impaccts of human developmennt. In responsse to 

the dwindling native ppopulations of 

anadrromous andd related non‐anadrommous 

resideent O. mykiss,, and in an eeffort to meett the 

burgeeoning demaand for recrreational fishhing 

opporrtunities, the California Deepartment of Fish 

and GGame expandded an extenssive put‐and‐‐take 

stockiing program (Dill et al. 19997, Leitritz 11970, 

Butlerr and Borgesson 1965). Thhis program was 

aimedd principally at recreatioonal anglers, and 

not iintended orr expected to address the 

underrlying causees of the decline of the 

anadrromous runs in southernn California. As 

condiitions in soutthern Californnia coastal riivers 

and sstream continnued to deteeriorate, put‐and‐

take trout stockinng became mmore focusedd on 

suitabble manmade reservoirs. 

Since the listing off southern Caalifornia steelhhead 

as eendangered in 1997, the Califoornia 

Deparrtment of FFish and Gaame has ceased 

stockiing hatchery reared fish inn the anadrommous 

waterrs of southhern Califo rnia (Califoornia 

Deparrtment of Fishh and Game aand U.S. Fishh and 

Wildllife Service 20010). Howevver, a substa ntial 

portioon of the uppper watershedds, which conntain 

the mmajority of hisstorical spawwning and reaaring 

habitaats for anadroomous O. mykkiss, remain inntact 

(thou gh inaccessibble to anadroomous fish) and 

proteccted from iintensive devvelopment aas a 

resultt of their incclusion in thee four large U.S. 

Natioonal Forests inn southern CCalifornia: thee Los 

Padrees, Angeles, SSan Bernardinno, and Cleve land 

Natioonal Forests. Additionallly, a signifiicant 

aamount of land withinn southern CCalifornia 

ccoastal wateersheds is prrotected by inclusion 

wwithin regioonal parks aand variouss military 

iinstallations ssuch as Vanddenberg Air FForce Base 

aand Camp Peendleton Mariine Corps Basse. 

VVentura River SSteelhead 1947 

TThe Nationall Marine Fishheries Service’’s (NMFS) 

rresponsibilityy and goal is to preevent the 

eextinction of steelhead inn the wild annd ensure 

tthe long‐termm persistence of self‐sustaiining, and 

uultimately hharvestable, wild populaations of 

ssteelhead aacross the Distinct PPopulation 

SSegment (DPPS) of southerrn California steelhead 

bby addressingg those factorrs limiting thhe species’ 

aability to survvive and reprroduce in the wild. The 

sspecies can be removeed from thee list of 

ffederally‐protected threattened and enndangered 

sspecies only aafter this goall has been reaached. 

RRecovery of steelhead wwill require reducing 

tthreats to thhe long‐termm persistencee of wild 

ppopulations, mainttaining multiple 

iinterconnecteed populationns of steelheead across 

tthe diverse hhabitats of thheir native raange, and 

ppreserving thhe diversity oof steelhead liife history 

sstrategies thaat allow the species to wwithstand 

nnatural envirronmental vvariability—booth intra‐

aannually andd over the longg‐term. 
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Introduction 

An effective steelhead recovery program will southern California, the remaining resident O. 

require the implementation of a series of mykiss populations would likely continue on the 

coordinated recovery actions that: path of gradual differentiation and perhaps even 

 Prevent steelhead extinction by 

protecting existing populations and 

their habitats. 

 Maintain current distribution of 

steelhead and restore distribution to 

previously occupied areas that are 

essential for recovery. 

 Increase abundance of steelhead to 

viable population levels, including the 

expression of all life history forms and 

strategies. 

 Conserve existing genetic diversity and 

provide opportunities for interchange of 

genetic material between and within 

metapopulations. 

 Maintain and restore suitable habitat 

conditions and characteristics for all life 

history stages so that viable populations 

can be sustained naturally. 

 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 

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 	 January 2012 
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Introduction 

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 

organisms is discrete if it is “markedly separated 
from other populations of the same taxon as a 
consequence of 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. 

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 encompasses all naturally 
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, 
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 

special management considerations or 

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. 

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 

When designating critical habitat, NMFS 

considers certain habitat features called 

“Primary Constituent Elements” (PCEs) that are 

Southern California Steelhead Recovery Plan January 2012 
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Introduction 

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: 

 Freshwater spawning sites with 

sufficient water quantity and quality as 

well as adequate substrate (i.e., 

spawning gravels of appropriate sizes) 

to support spawning, incubation and 

development. 

 Freshwater rearing sites with sufficient 

water quantity and floodplain 

connectivity to form and maintain 

physical habitat conditions and allow 

development and mobility; sufficient 

water quality to support growth and 

development; food and nutrient 

resources such as terrestrial and aquatic 

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. 

 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. 

 Estuarine areas that provide 

uncontaminated water and substrates; 

food and nutrient sources to support 

growth and development; and 

connected shallow water areas and 

wetlands to conceal and shelter 

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. 

 Marine areas with sufficient water 

quality to support growth, development 

and mobility; food and nutrient 

resources such as marine invertebrates 

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 includes 

most, but not all, occupied habitat from the 

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 

review of the current critical habitat 

designations may result in modifications of the 

current critical habitat designations, including 

the addition of unoccupied habitat which exhibit 

PCEs. 

Southern California Steelhead Recovery Plan 	 January 2012 
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Introduction 

1.4 The Recovery Planning 
Process 
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 is considered vital to the 

continued persistence and recovery of steelhead 

in this region. 

NMFS 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) Recovery Planning Area 

extends from the Santa Maria River south to the 

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 

Beach, California is responsible for the 

development of the recovery plan for the 

Southern California Steelhead DPS. 

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 

activities under Section 7(a)(2) and the 

development of Habitat Conservation Plans 

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

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: 

 Objective, measurable criteria, which, 

when met, will allow delisting of the 

species (see Chapter 6, Steelhead 

Recovery Goals, Objectives & Criteria); 

 A description of site‐specific 

management actions necessary for 

recovery (see Chapters 9 through 13, 

Biogeographic Population Groups); and 

Southern California Steelhead Recovery Plan 	 January 2012 
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Introduction 

 Estimates of the time and cost to carry 

out the recommended recovery measure 

(see Chapters 9 through 13, 

Biogeographic Population Groups, 

Recovery Action Tables). 

Past recovery plans for other listed species have 

generally focused on the abundance, 

productivity, habitat, and other life history 

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 Interim Endangered and Threatened 

Species Recovery Planning Guidance document 

(National Marine Fisheries Service 2010a) 

recommends “…using a threats assessment for 

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’ 

recovery.” This Recovery Plan uses this 

recommended approach to identify and 

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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FFigure 1-1. Southhern California SSteelhead Recoovery Planning AArea. Boundariees of Recovery PPlanning Area exxtend beyond t he current 
ddistribution of thhe listed species . 
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Introduction 

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 

historic populations within the Recovery 

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 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 

California Steelhead DPS, and provided 

scientific review of local and regional recovery 

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 

any recovery plan. NMFS supports and 

participates in collaborative efforts to develop 

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: 

 federal recovery planning process; 

 preliminary timeline for NMFS 

Recovery Plan development; 

 current understanding of steelhead 

populations and their habitats; 

 threats assessment process and the 

threats identified by NMFS; and 

NMFS also received public input on potential 

recovery actions. 
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Introduction 

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. Information obtained from these 

workshops was used in the development of a 

formal threats assessment analysis using The 

Nature Conservancy’s Conservation Action 

Planning (CAP) threats assessment 

methodology, and the identification of a full 

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 

without public involvement in the 

implementation process. NMFS encourages the 

efforts of watershed groups dedicated to 

improving watershed ecosystem conditions. 

NMFS 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 

entities can utilize the information and 

recommendations provided in this Recovery 

Plan to further refine and develop recovery 

actions to abate threats and meet recovery 

objectives. 
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Steelhead Biology and Ecology 

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 individuals 
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. 

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 
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Steelhead Biology and Ecology 

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 (i.e., a 
“freshwater‐resident” strategy). It has been 
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Steelhead Biology and Ecology 

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.g., 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 et 
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). 
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Steelh ead Biologyy and Ecologgy 

Closely related to tthese life histoory strategiess the details of thhe times andd habitats thaat 
is thee use by steellhead of a wiide variety off theyy utilize whhile pursuingg the gener al 
habitaats over theirr lifespan, in cluding riverr patteern of the annadromous liife cycle; thesse 
mainsstems, smalll montane tributaries,, diffeerences can reflect the evolutionarry 
estuarries, and thee ocean. Ste elhead movee response of poppulations to environmental 
betweeen these habbitats becausee each habitatt oppoortunities, ssubject to aa variety oof 
suppoorts only cerrtain aspects of what thee bioloogical constraaints that are also a produ ct 
fish rrequire to ccomplete their life cycle. of evvolution. 
Differrent populatiions frequenntly differ inn 

Figuree 2-1. Summmary of the vvarious life hhistory strate egies exhibiteed by Southhern Californnia O. 
mykisss and the lifee stage speccific terminoology. 
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Steelh ead Biologyy and Ecologgy 

finer‐scale habitaat switchingg, such ass 
multipple movemeents between lagoon andd 
freshwwater habitatts in the cour se of a singlee 
summmer in responnse to fluctuuating habitatt 
condiitions; and aalso so‐calledd “adfluvial”” 

Figure 2-2. Adult fe male anadrommous O. mykisss 
(approox. 75 cm), Carpinteria Creek,  Santa Barbaraa 
Count y, 2008. 

Figure 2-3. Juvenile O. mykiss (appprox. 10 cm) , 
Juncal Creek, Santa BBarbara Countyy, 2003 

Figure 2-4. Steelheaad smolts (appproximately 177 
cm), cconfluence Ve ntura River an d San Antonioo 
Creek,, Ventura Counnty, 2008 

popuulations thhat inhabitt freshwateer 
reserrvoirs but sspawn in triibutary creekks 
(Hayyes et al. 20111a, 2011b, 20008, M. Capellli, 
personnel commuunication). 

2.2 SPECIES FRRESHWATER 
DISTRIBUTIONN AND POOPULATIONN 
STRRUCTURE 
Diffeerences betwween the hhistorical annd 
curreent distributiions of southhern Californ ia 
steellhead illustratte their preseent endangereed 
statuus. Many anaadromous poppulations havve 
becoome extirpatted, particulaarly near thhe 
southt gge (i.e., in thhehern extent of their ran
southt nn of the SSCShern portio Recoverry 
Plannning Area, ssouth of the Santa Monicca 
Mouuntains) (Bouughton et all. 2006, 200 5, 
Bougghton and FFish 2003, AAugerot 20055). 
Indivvidual anadrromous popuulations withiin 
this SCS Recoveryy Planning AArea have beeen 
seveerely reduceed or in many casees 
extirrpated (Tablee 2‐1, Figure 2‐5). Many oof 
the southernmosst watershedds may havve 
origiinally suppoorted sporadic steelheaad 
popuulations, orr intermitttent residennt 
popuulations that experienced repeated loc al 
extinnctions annd recolonnizations bby 
anaddromous immmigrants in dry and wet 
cyclees, respectiv vely. This aspect of thhe 
freshhwater distrribution andd populatioon 
struccture of O. mykiss hhas not beeen 
extennsively studiied, and as aa result is noot 
well understood ((Boughton et al. 2006). 

NMFFS conductedd an extenssive O. myki ss 
popuulation ey d primarily asurv (targeted at 
juvenniles) in 20002 of most of the coast al 
wateersheds withiin the Southhern Californ ia 
Steellhead SCS Recovery PPlanning Areea 
(Bouughton and Fish 2003) . Of the 446 
wateersheds in whhich steelheadd were knowwn 
to hhave occurredd historicallyy, between 337 
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Steelhead Biology and Ecology 

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 use 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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Steelhead Biology and Ecology 

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. 

WATERSHED1 HISTORICALLY 
OCCUPIED2 

Santa Maria River Yes 

Santa Ynez River Yes 

Jalama Creek Negative obs.3 

Cañada de Santa Anita Yes 

Cañada de la Gaviota Yes 

Cañada San Onofre Negative obs. 

Arroyo Hondo Yes 

Arroyo Quemado Barrier2 

Tajiguas Creek Barrier 

Cañada del Refugio Negative obs. 

Cañada del Venadito Barrier 

Cañada del Corral Yes 

Cañada 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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Steelhead Biology and Ecology 

WATERSHED1 HISTORICALLY 
OCCUPIED2 

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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Steelhead Biology and Ecology 

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., lifting) precipitation from 
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 

and hydrology. The combinations of these 
physical characteristics represent differing 
natural selective regimes for 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 and distinctive habitat regimes 
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 
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 

Population 
Group 

Migration 
Corridor 

Migration 
reliability 

Summer 
Climate 
Refugia1 

Intermittent 
Streams 

Winter 
Precipitation 

Monte Arido 
Highlands 

Long alluvial 
valleys Moderate/Low Montane Many 60 – 75 cm 

(highlands) 

Conception 
Coast Coastal terrace Moderate Marine Many 30 – 60 cm 

Santa Monica 
Mountains Short, steep Low Marine Many 30 – 60 cm 

Mojave Rim Long alluvial 
valleys Very Low Montane Many 75 – 135 cm 

(highlands) 

Santa Catalina 
Gulf Coast 

Coastal terrace & 
mesas Low Marine Many Mostly < 75cm 

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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Steelhead Biology and Ecology 

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 (e.g., 
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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Steel head Biology a nd Ecology 

FFigure 2-5. Biogeographic Poopulation Groups (BPGs) in tthe Southern CCalifornia Steellhead Recoverry Planning Areea (after 
BBoughton et al. 2007b). 
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Steelhead Biology and Ecology 

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 

(NMFS) 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 
run‐size estimates represent 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 well as more 
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 River Adaptive Management 
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Steelhead Biology and Ecology 

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 
historically supporting O. mykiss are 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 (i.e., Santa 
Ynez, Ventura, Santa Clara, and Malibu Creek) 
have experienced declines in run size of 90 
percent or more. Present population trends 
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 et al. 1996), and that 
Southern California Steelhead DPS is still in 
danger of extinction (Williams et 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 material between and within 
populations. Since the late 1990s, a number of 
genetic studies have been conducted to elucidate 
the structure of O. mykiss populations within the 

SCS Recovery Planning Area (Martìnez, 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 absent in others, which is 
unprecedented in anadromous salmonids, 
except when comparing populations at the 
extreme ends of their ranges. 

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 indicate that the above‐barrier 
populations are not the descendants of hatchery 
fish. They are most likely the descendants of 
contiguous O. mykiss populations, because most 
of these areas have historical accounts of 
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Steelhead Biology and Ecology 

steelhead populations prior to construction of 
the barriers (Becker et 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 1 in two tributaries varied 
between approximately 25‐50 individuals; 3) 
there were significant differences between 
populations from four sub‐watersheds 
(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). 

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 
formations (i.e., formations comprised of 
sediment deposited out of the air, ice, and/or 
water flows) are characteristics in the Transverse 
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 complex and frequently 
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). 

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, et 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, and 
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). Riparian forests consist of 
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 

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 Niño/La Niña weather cycle 
which can significantly affect winter 
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 areas. Mean annual 
precipitation ranges along the coast (north to 
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). 

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 

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 some 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, and a strongly seasonal 
precipitation pattern characteristic of a 
Mediterranean climate. Water temperatures are 
generally highest during summer months, but 
can be locally controlled by springs, seeps, and 
rising groundwater, creating micro‐aquatic 
conditions suitable for salmonids (Boughton, et 
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 Coasts of California. From 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 
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, numerous and a heavily marine‐

influenced climate. 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  ʺmountain‐terraceʺ 

system, in which a broad coastal terrace is 
backed by a steeper mountain range. These 
types of systems occur along the southern coast 

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 storm 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 
the terraces. 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 
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 effective steelhead recovery and 
management. Many of the naturally limiting 
factors described in this section that affect the 
growth and survival of juvenile steelhead in 
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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Figure 2-6. Southe rn Californiaa O. mykiss Life Cycle HHabitat Linkaages (Schwiing et al.  20010, 
after Booughton). 

The sequeence of habitaats required ffor the fish too 
complete the egg‐to‐eegg life cycl e involves aa 
series of linkages, thhe loss of anny of whichh 
prevents tthe completioon of the life cycle. Whilee 
serial linkkages are a source of vvulnerability,, 
some of the linkages can be realiized throughh 
alternativve pathwayss: for exammple, over‐‐

summerinng in differennt sorts of theermal refugia,, 
such as tributary hheadwaters or seasonall 
lagoons/estuaries next to the ocean; orr 
maturatioon in freshwwater versuss the ocean. 
These altternative paathways in the networkk 
increase the resiliencce of the population too 
extirpatioon, because iff one pathwway fails in aa 
particularr year, soome membeers of thee 
populatioon can still coomplete theirr life cycle byy 
pursuing an alternativee pathway. 

The foll owing provvides a moore detailedd 
discussionn of the freshhwater life cyycle phases off 
steelhead and the ennvironmental factors thatt 
control the successsful transitioon betweenn 
freshwateer life cycle phhases prior too entering thee 

oceaan life cycle pphase (Schwinng, et al. 2010,, after 
Bougghton, Boughhton, et al. 20006). 

Spawwning Migration. SSteelhead paassage 
limittations arisinng from periiodic droughht (or 
longger term climmate changee) is one oof the 
princcipal limiti ng factors affecting adult 
steellhead (Boughhton et al. 20006). Steelheaad are 
iterooparous (i.e., ccan reproduc ce more than oonce), 
and, to realize the evolutioonary benefiits of 
repeeat spawning,, must have an opportunnity to 
bothh enter and exit the streeam system. The 
migrration of steellhead into freeshwater spawwning 
and rearing streaams is stronggly associatedd with 
highher winter andd spring flowws which provvide a 
contiinuous hydroological conneection betweeen the 
oceaan and upsttream spawnning and reearing 
habiitats. Some llarge steelheead adults inn this 
dommain may rremain in freshwater after 
spawwning, and can become trapped in deep 
residdual pools inn the summerr (see for exaample, 
Capeelli 2007b, 2 009). This soort of trappiing is 
probbably a funnction of thee precise tiiming, 
duraation, and m 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). Rainfall and runoff conditions 
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 
channel until the following winter rains 
reconnect perennial reaches. 

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 170 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 
crucially dependent on per‐capita food 
availability, which in turn depends on a host of 
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), which maintains cool, montane 
uplands, and the ocean heat sink, which 
maintains cool conditions proximate to the 
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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Steelhead Biology and Ecology 

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 (i.e. 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 
ground (channel‐bed) buffer 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, and would also 
probably shrink the amount of fish habitat and 
feeding opportunities for rearing juvenile fish. 

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 
streams 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 
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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Steelhead Biology and Ecology 

Fall and Winter Feeding. Steelhead rearing 
ecology during the fall and winter is less 
documented, but likely is 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 on stream flows, as most 
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 
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 occur in sparsely populated 
intermittent creeks, the conditions are conducive 
to potential rapid growth into large smolts. 

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 

constrained by cooler temperatures, less 
arthropod production, 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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Steelhead Biology and Ecology 

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. Since freshwater residents are 
significantly less fecund than steelhead, the 
resulting population would be less resilient to 
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 strategy, maturing and 
eventually spawning in a suitable section of the 
stream network; the proportions adopting these 
pathways (i.e., either multiple pre‐smolts rearing 
years or freshwater maturation and 
reproduction) are unknown and probably 
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 an 
abundance of pools (Boughton et al. 2009, 
Harrison and Keller 2006). The pool‐forming 
mechanisms 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. 

The upland habitats used by older juvenile fish 
are a subset of the upland habitats used by the 
fish initially in their first summer. 
Consequently, vulnerabilities to repeated inter‐
annual seasonal changes (and longer‐term 
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 
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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Steelhead Biology and Ecology 

erosion processes (accelerated, including its 
unique fish and wildlife resources by periodic 
wildfires). 
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Factors Leading to Federal Listing 

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 

NMFS’ 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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Facttors Leading to Federal LListing 

3.1 FACCTOR 1: Prresent or 
Threateened Desttruction, 
Modificcation or CCurtailmeent of 
Habitatt or Rangee 
Southern California stteelhead decllined in largee 
part as aa result of a wide varietty of humann 
activities, including, but not limited to,, 
agriculturre, mining, annd urbanizattion activitiess 
that havee resulted inn the loss, degradation,, 
simplificaation, and frragmentationn of habitat. 
Water stoorage, withddrawal, convveyance, andd 
diversions for agriiculture, floood control,, 
domestic, and hydrropower purrposes havee 
greatly rreduced or eliminated historicallyy 
accessiblee habitat. Moodification of natural floww 
regimes by dams and other wwater controll 
structuress have resu lted in incrreased waterr 
temperatuures, changees in fish communityy 
structuress, depleted flow neecessary forr 
migrationn, spawningg, rearing, flushing off 
sedimentss from spawnning gravels, and reducedd 
gravel reccruitment. Thhe substantiaal increase off 
impermeaable surfaces as a result of urbanizationn 
(includingg roads) has also alteredd the naturall 
flow regimmes of rivers and streamss, particularlyy 
in the lowwer reaches. 

Lake Hodgees, San Dieguitoo River 

In addittion to thesse indirect effects thesee 
structuress have also reesulted in inccreased directt 
mortality of adult andd juvenile steeelhead. Land‐‐
use acttivities asssociated wwith urbann 
developmment, mining, agriculture, rranching, andd 
recreationn have signifficantly alterred steelheadd 
habitat quuantity and quuality. Associiated impactss 

of thhese activitie es include: allteration of s tream 
bankk and channnel morpholoogy; alteratioon of 
ambbient streaam waterr temperaatures; 
degrradation of water qualitty; eliminatioon of 
spawwning and reaaring habitatss; fragmentat tion of 
availlable habitatts; eliminatioon of downs tream 
recruuitment of spawning ggravels and large 
woody debris; removal of riiparian vegetation 
resullting in increeased stream bank erosionn; and 
increeased sedimeentation inpuut into spawwning 
and rearing areass resulting in the loss of chhannel 
compplexity, poool habitat, suitable ggravel 
subsstrate, and larrge woody deebris. 

Floodd Control Work –– Ventura Riverr 

In adddition, a signnificant perceentage of estuuarine 
habiitats have beeen lost, withh an average of 22 
perccent of estuariine habitat remmaining acrooss the 
SCS Recovery Pllanning Area . The conditiion of 
thesee remainingg wetland hhabitats is laargely 
degrraded, withh many wwetland areaas at 
contiinued risk oof loss or furrther degraddation. 
Althhough many historically harmful praactices 
havee been halted,, much of thee historical daamage 
remaains to be aaddressed, aand the neceessary 
restooration activitties will likelly require deccades. 
Manny of these thhreats are asssociated withh most 
of thhe larger rivver systems ssuch as the Santa 
Mariia, Santa Ynnez, Ventura, Santa Claraa, Los 
Anggeles, San Gabbriel, Santa AAna, San Luiss Rey, 
Santta Margarita, San Dieguitto, and San DDiego 
Riveers, and manny also apply to the smmaller 
coastal systems ssuch as Mali bu, San Juann, and 
San Mateo creekks (National Marine Fishheries 
Servvice 1996a). 
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Facttors Leading to Federal LListing 

Wetland Fill - Santa Ana Riiver Estuary  

3.2 FACCTOR 2: OOver-Utilizaation for 
Commercial, Reecreationaal, 
Scientiffic, or Eduucational Purposes 
Steelheadd populationss traditionallly supportedd 
an imporrtant recreatiional fisheryy throughoutt 
their rangge. Recreationnal angling foor both winterr 
adult steeelhead and ssummer rearing juveniless 
was a poppular sport inn many coasttal rivers andd 
streams until the mid‐1950s. Recreationall 
angling inn coastal riveers and streamms for nativee 
steelhead increased the mortalitty of adultss 
(which rrepresent thee current ggeneration off 
brood stoock) and juvenniles (which represent thee 
future gennerations of bbrood stock) aand may havee 
contributeed to the deecline of somme naturallyy 
small po pulations buut is not connsidered thee 
principal cause for the decline of thhe species as aa 
whole. DDuring periods of decreeased habitatt 
availabilitty (e.g., drougght conditionns or summerr 
low floww when fissh are conccentrated inn 
freshwateer habitats), thhe impacts o f recreationall 
fishing or harassmennt on native anadromouss 
stocks havve been heighhtened. 

Until thee listing of the Southerrn Californiaa 
Steelheadd DPS as eendangered, recreationall 
angling foor O. mykiss wwas permittedd in all coastall 
drainagess (and conntinues in aareas abovee 
barriers, such as mmajor dams, which aree 
currently impassiblee to fishh migratingg 
upstream). Angling for both adults andd 
juveniles in those porttions of coasttal rivers andd 
streams accessible to aanadromous rruns from thee 

oceaan, with the nootable excepttions of the Si squoc 
Riveer (includingg Manzana aand Davy BBrown 
Creeeks) in Santa BBarbara Counnty, and the uupper 
portiions of the North Fork of Matilija CCreek 
(incl luding Bear CCreek), and SSespe Creek aabove 
Aldeer Creek inn Ventura CCounty) has been 
elimminated througgh modificat ion of the CDDFG’s 
anglling regulatioons followingg the listing oof the 
DPS as endangereed in 1997. HHowever, poaaching 
or harassment remain potential formms of 
unauuthorized taake of souuthern Califfornia 
steellhead. 

NMFFS had ppreviously concluded that 
recreeational harvvest is a liimiting factoor for 
Soutthern Californnia steelheadd (Good et al. 2005, 
Busbby et al. 19996, National Marine Fishheries 
Servvice 1996a). SSteelhead are not targetted in 
commmercial fisherries. High seaas driftnet fishheries 
in thhe past may have contribbuted slightlyy to a 
decliine of this sppecies in loccal areas, althhough 
steellhead are nnot targetedd in commmercial 
fisheeries and repports of inciddental catchees are 
rare.. Commerciaal fisheries aare not believved to 
be pprincipally ressponsible for the large deeclines 
in abbundance obsserved along most of the PPacific 
coast over the paast several ddecades. Sporrt and 
commmercial harveest of steelheead in the oceean is 
prohhibited by CDDFG (Californnia Departmeent of 
Fish and Game 20011a). 

3.3 FACTOR 3: DDisease and 
Preedation 
Infecctious diseasee is one of maany factors th at can 
influuence adult aand juvenile ssteelhead surrvival. 
Speccific diseasess such as bacterial kkidney 
diseaase, Cerratomyxosis, Colummnaris, 
Furuunculosis, inf fectious hemaatopoietic neccrosis, 
redmmouth and b lack spot dissease, Erythr ocytic 
Incluusion Body Syyndrome, an d whirling d isease 
amoong others arre present and are knowwn to 
affecct steelhead aand salmon ((Noga 2000, WWood 
19799, Rucker et aal. 1953). Verry little curreent or 
histoorical informaation exists too quantify chhanges 
in infection levels and mortality rates 
attribbutable to these diseasses for steellhead. 
Warmm water temmperatures, i n some casees can 
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Facttors Leading to Federal LListing 

contributee to the spreead of infectiious diseasess 
(Belchik eet al. 2004, Sttocking and BBartholomeww 
2004). Hoowever, studiees have showwn that nativee 
fish tend tto be less suscceptible to paathogens thann 
hatchery cultured andd reared fish (Buchanan ett 
al. 1983). 

Introductiions of nonn‐native aquuatic speciess 
(includingg fishes and amphibians)) and habitatt 
modifications (e.g., reservoirs, aaltered floww 
regimes, etc.) have resulted iin increasedd 
predator populations in nummerous riverr 
systems, thereby inncreasing thhe level off 
predationn experience d by native salmonidss 
(National Marine Fish eries Service 1996a). Non‐‐

native species, paarticularly fishes andd 
amphibianns such as large and smallmouthh 
basses annd bullfrogs hhave been inttroduced andd 
spread wwidely. Thesee species cann prey uponn 
rearing juuvenile steelhhead (and the ir conspecificc 
resident forms), compeete for living space, cover,, 
and foodd, and act aas vectors foor non‐nativee 
diseases ((Marks et al. 2010, Scott aand Gill 2008,, 
Fritts andd Pearsons 20006, Bonar et al. 2005, Dilll 
and Cord one 1997). 

Juvenile Reedeye Bass—Saanta Margarita RRiver 

Artificiall y inducedd summerr low‐floww 
condition s may also bbenefit non‐native species,, 
exacerbatee spread oof diseases, and permitt 
increased avian preddation. NMFFS concludedd 
that the innformation aavailable on tthese impactss 
to steelhe ad did not suuggest that thhe DPS was inn 
danger off extinction, or likely to bbecome so inn 
the foreseeeable futuree, because oof disease orr 

preddation. It is rrecognized, h owever, that small 
popuulations such as souuthern Califfornia 
steellhead can be more vulnerrable to extinnction 
throuugh the syneergistic effectts of other thhreats, 
and the role of disease or ppredation maay be 
heighghtened undeer conditionss of periodicc low 
flowws or high ttemperaturess characteristtic of 
steellhead habitaats within thhe SCS Reccovery 
Plannning Area. 

Finaally, the introoduction of a variety of non‐
nativve plant annd animal sspecies can alter 
ecosyystems annd related food‐webss in 
compplicated andd subtle wayys that can have 
unprredictable, loong term immpacts on nnative 
orgaanisms (Cucheerousset and Olden 2011, Davis 
20099, Lockwood eet al. 2007, Boonar 2005, Saxx et al. 
20055, Bossard 2008, Gamrradt et al. 1997, 
Gammradt and Katts 1996, Williiamson 1966, Elton 
19588). 

3.4 FACTOR 44: Inadeqquacy of 
Exissting Reguulatory Mechanismms 
3.4. 1 Federal MMechanism s 
At thhe time of liisting, severaal principal feederal 
reguulatory and pplanning meechanisms afffected 
the cconservation oof steelhead ppopulations wwithin 
the SCS Recoveery Planningg Area (Naational 
Mariine Fisheriess Service 19996b, 1997a). These 
incluuded: 1) landd managemennt practices wwithin 
the ffour U.S. Naational Fores ts within thee CSS 
Recoovery Planninng Area (Loss Padres, Anngeles, 
San Bernardino,, and Clevveland); 2)) the 
reguulation of dre dging and thhe placement of fill 
withhin the waterrs of the Unnited States bby the 
U.S. Army Corps of Engineerss (USACE) thrrough 
the Clean Watter Act (CWWA) Sectionn 404 
Proggram; 3) the rregulation of dredging annd the 
placeement of fill wwithin the waaters of the UUnited 
Statees through the CWA ssection 401 water 
quallity certificatiion regulatioons; 4) the Feederal 
Emeergency Maanagement Agency (FEEMA) 
admministration oof a Flood Innsurance Proogram 
whicch strongly iinfluences thhe developmeent in 
wateerways and ffloodplains; aand 5) inadeequate 
impllementation of the CWA sections 
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Factors Leading to Federal Listing 

303(d)(1)(C) and (D) to protect beneficial uses 
associated with aquatic habitats, including 
fishery resources, particularly with respect to 
non‐point sources of pollution (including 
increased sedimentation from routine 
maintenance and emergency flood control 
activities within the active channel and 
floodplain). 

For example, the USACE’s program is 
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 important to migrating, 
spawning, or rearing steelhead. The deficiencies 
of the current program are particularly acute 
during large‐scale flooding events, such as those 
associated with El Niño conditions, which can 
put additional strain on the administration of 
the CWA Section 404 and 401programs. 

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 
Program, and Hazard Mitigation Grant 
Program) promote the replacement of damaged 
facilities and structures in their original 
locations, which are prone to repeated damage 
from future flooding, and thus lead to repeated 
disturbance of riparian and aquatic habitats 

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) state and local 
government permitting programs for land uses 
on non‐federal and non‐state owned lands; 3) 
administration of the Fish and Game Code 
Sections 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 
angling restrictions. For example, the SWRCB 
water rights permitting system contains 
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 Sections 5935‐5937 
requirements for the owner of any dam to 
protect fish populations below impoundments. 
Currently the SWRCB’s administrative policy 
implementing California Water Code Section 
1294.4 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 program is the principal 
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 
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Facttors Leading to Federal LListing 

habitats i mportant to migrating, sppawning andd 
rearing st eelhead. 

Additionaally, within thhe SCS Recovvery Planningg 
Area therre is limited institutional organizationn 
specificallly dedicatedd to steelheead recoveryy 
planning and implemmentation. CCurrently, thee 
principal entities incluude the Tri‐CCounties Fishh 
Team (whhich covers Veentura, Santa Barbara, andd 
San Luis OObispo Counnties), South CCoast Habitatt 
Restoratioon (which coovers Santa Barbara andd 
Ventura CCounties), thhe south coasst Chapter off 
Trout Unllimited (whicch covers the area south off 
Los Angeeles), and thee state‐wide organization,, 
CalTrout (which has aa Southern Caalifornia areaa 
office); oother portionns of the SCCS Recoveryy 
Planning Area are thhe focus of attention off 
individuaals, watershedd groups, or aagencies withh 
broader reesponsibilitiees or interests.. 

Finally, monitoring of stocks (particularlyy 
annual run‐sizes) is essential too assess thee 
current and future status off individuall 
populatioons and the DDPS as a whoole, as well ass 
to develoop basic ecol ogical informmation of thee 
steelhead populationss of the SCCS Recoveryy 
Planning Area. Howwever, the Coast‐Widee 
Anadrommous Fish MMonitoring PPlan remainss 
unfinishedd and fundinng for its immplementationn 
has not beeen identifiedd and securedd. 

3.5 FACCTOR 5: OOther Natuural or 
Humann-Made Faactors Afffecting 
Continuued Existeence 
This factoor category eencompasses two specificc 
threats too the species identified att the time off 
listing: 11) environmeental variabiility and 2)) 
stocking pprograms. Siimilar to the other listingg 
factors, these threaats persist and recentt 
informatioon about ennvironmental variability,, 
includingg the effects oof ocean condditions on thee 
survival oof salmonid ppopulations aand increasess 
in wildfir e occurrence and severity,, indicate thatt 
the threatt from “envirronmental variability” cann 
be expectted to increasse. The currennt and futuree 
threat to species reco very from ennvironmentall 
variation is further discussed inn Chapter 4,, 

Currrent DPS‐Levvel Threats AAssessment, aand 5, 
Soutthern Califo ornia Steelheead and Cllimate 
Channge. 

3.5. 1 Environm ental Variaability 
Vari ability in nattural environnmental condditions 
has bboth maskedd and exacerbbated the probblems 
associated with degraded annd altered rivverine 
and estuarine habitats. Floo ds and perssistent 
drouught conditioons have perriodically redduced 
natuurally limiteed spawninng, rearing, and 
migrration habitatts. 

Southhern California WWildfires (Courttesy NASA) 

Furthhermore, El Nino eventts and perioods of 
unfaavorable occean‐climate conditions can 
threaaten the survvival of stee lhead populaations 
alreaady reduced tto low abunddance levels ddue to 
the loss and deegradation oof freshwaterr and 
estuaarine habittats. Howevver, periods of 
favoorable ocean productivity and high mmarine 
survvival can temmporarily offfset poor hhabitat 
condditions elsewwhere and reesult in draamatic 
increeases in ppopulation abundance and 
prodductivity byy increasingg the size and 
correelated fecunndity of returning aadults 
(Nattional Marinee Fisheries Serrvice 1996a). 

3.5.22 Stocking Programs 
Therre are no steellhead hatcherries operatingg in or 
suppplying hatcheery reared steeelhead to th e SCS 
Recoovery Planninng Area. Howwever, there is an 
extennsive stockin g program off hatchery culltured 
and reared, non‐‐anadromouss O. mykiss wwhich 
suppports a “put‐aand‐take” fishhery that is stoocked 
for rremoval by annglers. These stockings aree now 
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Facttors Leading to Federal LListing 

generally conducted inn non‐anadroomous waterss 
although other non‐naative game sppecies such ass 
large and smallmouth bass and bulllhead catfishh 
are stockeed into anadroomous water s by a varietyy 
of publi c and privvate entitiess (Californiaa 
Departmeent of Fish aand Game aand Fish andd 
Wildlife SService 2010, Entrix Inc. 2 004b, Sleeperr 
2002, Leittritz 1970). Neevertheless, fiish may enterr 
anadromoous waters duuring spillagee at dams. 

Fillmore Fishh Hatchery—Caatchable Rainbbow Trout 

While theese programss have provi ded seasonall 
fishing oopportunities,, the impaccts of thesee 
programss on nativee, naturallyy‐reproducingg 
steelhead stocks is thhe subject of considerablee 
discussionn and active research (Berrejikian 2011,, 
Chilcote 22011, Tatara et al. 2011a, 22011b, Fraserr 
2008, Meyyers et al. 20004, Californiaa Departmentt 
of Fish annd Game and National Ma rine Fisheriess 
Service 20001). 

Commpetition, gennetic introgreession and d isease 
transsmission resulting from hattchery 
introoductions maay have the ppotential to reeduce 
the pproduction annd survival o of native, natuurally‐
reprooducing stee elhead (Chilcoote 2011, Hayyes et 
al. 20004, Meyers et al. 2004). However, g enetic 
investigations of southern Caalifornia steeelhead 
havee not detectedd any substanntial interbreeeding 
of nnative with hatchery rreared O. mmykiss 
(Abaadia‐Cardoso o et al. 2011, CChristie et al. 2011, 
Clemmento et al. 20009, Garza annd Clemento 2007, 
Girmman and Garzza 2006, Greennwald 2005). 

Stockking to suppport recreationnal angling wwithin 
the SCS Recoveery Planningg Area are now 
geneerally conduccted in non‐annadromous wwaters, 
thouugh fish in some cases may escapee into 
anaddromous watters (Californnia Departmeent of 
Fish and Game and U.S. FFish and Wildlife 
Servvice 2010). Coollection of naative steelheaad for 
hatchhery broodsttock purposess has the pottential 
harmm small or ddwindling naatural populaations. 
Howwever, artificcial propagattion can alsso, in 
somee situations,, play an important roole in 
steellhead recovvery throughh, among other 
meanns, preservattion of individduals represeenting 
geneetic resources s which wouldd otherwise bbe lost 
as a result of loccal extirpationns. See Chappter 7, 
Steellhead Recov very Strategyy, and Chap ter 8, 
Summmary of DPS S‐Wide Recov ery Actions. 
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Current DPS-level Threats Assessment 

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 southern 
Biogeographic Population Groups (Mojave Rim 
and Santa Catalina Gulf Coast) have 
significantly modified and degraded major 
steelhead‐bearing watersheds, particularly their 
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 and 
recovery of the species may be further 
threatened by shifts in climatic and 
oceanographic conditions. See Chapter 5, 
Southern California Steelhead and Climate 
Change. 

Table 4‐1 summarizes the top‐ranked1 sources of 
threats across the SCS Recovery Planning Area. 

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 

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

Southern California Steelhead Recovery Plan 

from the threat 
information. 

source. See Appendix D for further 
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Current DPS-level Threats Assessment 

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 
NMFS staff. This assessment was undertaken 
with the use of The Nature Conservancy’s 
Conservation Action Planning (CAP) 
methodology. This methodology and NMFS’ 
application to the threats assessment for 
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 
available information and professional 
judgment on the threats facing the species into 
electronic workbooks that are programmed to 
summarize and track the information for use in 
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, 
within each BPG, and within specific 
watersheds, were identified. A listing of the 
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 in Chapters 9‐12. The information 
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. 

The general current conditions of 45 major 
watersheds within the SCS Recovery Planning 
Area ranged from “Fair” to “Poor” (see CAP 
Workbook summaries for more detailed 
information). Only four of the 45 watersheds 
analyzed were rated with an overall condition of 
“Good” or “Very Good” (in part due to 
relatively good access to spawning 
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Current DPS-level Threats Assessment 

Table 4-1. High or Very High severity threat sources identified for the SCS Recovery Planning 
Area by BPG. 

Threat Source1 

Biogeographic Population Group (BPG) 

Monte 
Arido 

Highlands 

Conception 
Coast 

Santa 
Monica 

Mountains 

Mojave 
Rim 

Santa 
Catalina 

Gulf 
Coast 

Average 
Percentage 

Affected 

Dams and 
Surface Water 

Diversions 
85% 30% 20% 88% 90% 63% 

Wildfires 85% 50% 20% 75% 60% 58% 

Groundwater 
Extraction 62% 60% 63% 100% 57% 

Urban 
Development 62% 40% 20% 63% 70% 51% 

Levees and 
Channelization 38% 50% 20% 63% 60% 46% 

Other Passage 
Barriers 8% 80% 60% 13% 40% 40% 

Flood Control 62% 20% 88% 20% 38% 

Roads 15% 60% 100% 10% 37% 

Agricultural 
Development 62% 40% 60% 32% 

Recreational 
Facilities 31% 30% 60% 30% 30% 

Non-Native 
Species 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 
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. See for example, Cooper 2009, Capelli 
2009. 
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Current DPS-level Thhreats Assesssment 

4.2.1 Daams, Surfaace Water Diversionss 
and Grooundwater EExtraction 
Dams, surface wwater diverrsions, andd 
groundwaater extractioon are commoon across thee 
SCS Recoovery Planninng Area, espeecially on thee 
larger rivvers, such ass the Santa Maria, Santaa 
Ynez, Venntura, Santa CClara Rivers, San Gabriel,, 
and Santaa Ana Riverss, some of wwhich containn 
multiple major damms on thee mainstemm 
(Californiia Departmennt of Fish and Game 2011b,, 
Californiaa Departmennt of Wateer Resourcess 
1988). Looss of surfacee flows or oother passagee 
impedimeents along thhe mainstem of the riverr 
affect impportant upstr eam tributariies providingg 
spawningg and rearinng habitat, even if thee 
tributariess themselves remain unddisturbed. Re‐‐
establishinng or mmaintaining connectionss 
between the ocean and upper watershedss 
expands access to historicallyy importantt 
spawningg and rearingg habitats, and improvess 
habitat cconditions inn these waatersheds forr 
steelhead,, as well as thhe existing p opulations off 
native ressidualized O. mykiss that currently aree 
isolated a bove dams annd reservoirs . 

Bradbury DDam – Santa Yneez River 

Dams alsso negatively affect thee hydrology,, 
sediment transporrt processses, andd 
geomorphhology of thhe affected ddrainages. Inn 
addition, dams andd reservoirss frequentlyy 
include rrecreational developmentt for fishingg 
and campping, which can introducce non‐nativee 
predatorss and/or commpetitors (e.g., largemouthh 
and smalllmouth basss, carp, crayffish, westernn 
mosquitoffish) as well as promote trampling off 

the aactive channeel, which poteentially can leead to 
direcct loss of reddds (Johnson et al. 2008, KKeefer 
20088, Caudill et al. 2007, Maalcolm et. al. 2003, 
Williiams and Bissson 2002, Brrandt 2000, PPacific 
Statees Marine Fisheries CCommission 1999, 
Nati ional Marine FFisheries Servvice 1996a, Rooberts 
and White 1992). 

4.2.22 Agriccultural and UUrban 
Devvelopment, Roads, and OOther 
Passsage Barrieers 
Humman populatioon density is high in somee parts 
of tthe SCS Reecovery Plannning Area and 
deveelopment ppressures iin general are 
conccentrated in tthe coastal te erraces and mmiddle 
and lower portions of wateershed. Popuulation 
denssity is a relatiive measure oof intensity off land 
use aand impacts tto individual watersheds. Some 
of thhe watershedss in the Montte Arido BPGG have 
beenn extensivelyy developedd for agricuulture, 
whicch typically uutilizes floodpplains. In adddition, 
the uupland slopess in several off the watersheeds in 
the Conception Coast BPGG are exten sively 
plannted in orcharrd crops (Caliifornia Depar tment 
of WWater Resourcces 1978). 

Agriccultural Activity – San Mateo CCreek 

The typical patteern of urbann and agricuultural 
deveelopment focuuses on the fllatter portionns of a 
wateershed, typicaally within tthe floodplainn and 
usuaally along thee mainstem o f the drainagge and 
one or more trributaries, thhereby magniifying 
poteential impactss to steelhea d even if moost of 
the watershed remains unddeveloped. PPublic 
ownnership of llands in thhe SCS Reccovery 
Plannning Areaa varies widely bettween 

Southern  California S teelhead Reecovery Plann Januaryy 2012 
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Current DPS-level Thhreats Assesssment 

watershedds but generaally decrease s southward . 
Althoughh public owneership of thesse watershedss 
(U.S. Nattional Forest and BLM laands, militaryy 
reservatioons, etc.) can be extensive,, these publicc 
lands aree typically cooncentrated iin the upperr 
watershedds leaving the middle and lowerr 
watershedds subject to pprivate devel opment. Thee 
lands undder the controol of militaryy installationss 
such as Vandenberg Force Basee and Campp 
Pendletonn are notable exceptions (UUnited Statess 
Air Forcee 2011, Kier AAssociates 20008b, Hunt && 
Associate s 2008a, Unnited States Army 2007,, 
National Marine Fisheeries Service 1996a, Huntt 
1993). 

4.2.3 FFlood Coontrol, Levvees andd 
Channelization 
Urban an d agriculturaal conversion of floodplainn 
lands adjacent to the mainstem oof rivers andd 
streams frequently rrequires leveees or otherr 
structuress to protect thhese lands frrom flooding . 
The urbann and agricul tural reaches of a majorityy 
of the wa tersheds in thhe SCS Recovvery Planningg 
Area havve been subjeected to somme degree off 
channelization and/orr levee consttruction withh 
the resultting loss or d egradation off the ripariann 
corridor aand streambeed. Flood conntrol practicess 
and assocciated channnelization of streams andd 
placemennt of levees impair the ffunction andd 
quality off stream habiitats (Detting er et al. 2009,, 
Kier Assoociates and NNational Marrine Fisheriess 
Service 20008b, Hunt && Associates 22008a, Brownn 
et al. 2005a, 2005b, Gray 20005Orsi 2004,, 
Gumprechht 1999, Benddix 1998, Nattional Marinee 
Fisheries SService 1996aa, Faber et al. 11989). 

Channnelization – Sa n Juan/Arroyo Trabuco Creekk 

Habiitat impairmeents for O. mmykiss may innclude 
increeased water temperaturee, incision oof the 
streaambed and looss of structurral complexitty and 
instrream refugiaa (meanders,, pools, unddercut 
bankks, etc.), commplete loss oof bed and bank 
habiitat, increasedd sedimentatiion, turbidityy, and 
subsstrate embedddedness, and excessive nuutrient 
loadding (Naimann et al. 2005, Newcombe 2003, 
Nati ional Researcch Council 22002, Naimann and 
Bilbyy 1998, Capeelli and Stannley 1984, WWarner 
and Hendrix 19884, Newcombbe and McDDonald 
1991 1). 

4.2.44 Non-Nativve Species 
Nonn‐native gamme species, suuch as largee and 
smalllmouth bass and bullheadd catfish, are often 
stockked into both non‐aanadromous and 
anaddromous watters by a var iety of publi ic and 
privaate entities. While thesee programs have 
provvided seasonnal fishing oopportunitiess, the 
impaacts of these programs onn native, natuurally‐
reprooducing O. mykiss stoccks are not well 
undeerstood, thouugh there is aa potential addverse 
impaact as a rresult of prredation, diisease, 
disruuption of behhavior or habbitat displaceement 
Cuchherousset annd Olden 22011, Davis 2009, 
Fraseer 2008, Frittts and Pearsoons 2006, Hayyes et 
al. 22004, Noga 2000, Woodd 1979, Dilll and 
Corddone 1997, Naational Marinne Fisheries Seervice 
19966a, Rucker andd Ordall 19533). 
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Current DPS-level Thhreats Assesssment 

Juvenile Buullhead Catfish –– Sespe Creek 

There are no steelhead hatcheries opperating in orr 
supplyingg hatchery reared steelhhead to thee 
Southern California SSteelhead DPPS. However,, 
there is an extensivve stocking program off 
hatchery cultured andd reared, non ‐anadromouss 
O. mykisss (i.e., rainbow trout) thaat supports aa 
put‐and‐take fishery. Competition and diseasee 
transmiss ion resultting fromm hatcheryy 
introductiions have the potential to reduce thee 
productioon and surviival of nativve, naturally‐‐
reproduciing steelheead, thouggh geneticc 
investigattions of southern Californnia steelheadd 
have not detected anyy substantial iinterbreedingg 
of nativee with hatcchery rearedd O. mykisss 
(Clementoo et al. 2009, GGarza and Cllemento 2007,, 
Girman and Garza 20006, Greenwald et al. 2005) . 
These sto ckings are noow generally conducted inn 
non‐anad romous wateers. Howeverr, California’ss 
steelhead stocking prractices havee distributedd 
non‐nativve steelhead stocks in mmany coastall 
rivers annd streams in Californiaa (Californiaa 
Departmeent of Fish annd Game and U.S. Fish andd 
Wildlife Service 20199). Because of problemss 
associatedd with the practice of ttransplantingg 
non‐nativve steelhead stocks, CDFGG developedd 
its Salmoon and Steelhead Stock Managementt 
Policy. Thhis policy reecognizes thaat such stockk 
mixing caan be detrime ntal and seekks to maintainn 
the genetiic integrity oof all identifiaable stocks off 
salmon annd steelheadd in Californiia, as well ass 
minimize interactionss between hhatchery andd 
natural ppopulations. To protect the geneticc 
integrity of individuaal salmon annd steelheadd 
stocks, this policy direects CDFG too evaluate thee 

stockks of each sallmon and ste elhead streamm and 
classsify it accorrding to its probable genetic 
sourrce and degrree of integrrity (McEwann and 
Jacksson 1996). Additionallly, CDFG has 
elimminated the stoocking of hatcchery culture d and 
reareed fish in most coastaal streams wwhere 
steellhead have direct accesss from the ocean 
(Caliifornia Deparrtment of Fissh and Gamee and 
U.S. Fish and Willdlife Servicedd 2010). 

In aaddition to ththe intentionaal introducti on of 
non‐‐native gamee species of fish, many other 
non‐‐native speciees of wildlifee and plant sppecies 
havee been introdduced into tthe watersheeds of 
southt nia which havve the potenttial to hern Californ 
displace native species, or adversely affect 
aquaatic habitat coonditions. Invvasive plantss such 
as thhe Giant reedd (Arundo donnax) and Tammarisk 
(Tammarix spp.) cu urrently displaace extensive areas 
of naative ripariann vegetation iin major draiinages 
suchh as the Santaa Clara and SSan Luis Rey River 
drainnages and, inn some cases, can reduce suurface 
flowws through thhe uptake of large amounnts of 
grouundwater. Noon‐native plaant species suuch as 
wateer primrose (Ludwigia uruguayensis)) can 
displace aquatic living spacee and, in exxtreme 
condditions, inhiibit or blocck the instream 
movvement of fissh. Non‐nativve plants cann also 
reduuce the naturral diversity of insects thaat are 
impoortant food ssources for jjuvenile O. mmykiss 
(Belll et al. 2009, VVentura Counnty 2006, Bosssard et 
al. 20000, McKnighht 1993). 

4.2.55 Estuarine Loss 
The mouths oof most souuthern Califfornia 
wateersheds are ccharacterized by one of seeveral 
distiinct types of estuariess formed bby a 
combbination of coastal topoography, geoology, 
and the hydroologic charaacteristics off the 
wateershed (Jacobbs et al. 2011, Ferren et al. 1995). 
Estuuaries are use d by steelheaad as rearing areas 
for juuveniles and smolts as weell as staging areas 
for ssmolts acclimmating to saline conditioons in 
prepparation for eentering the ocean and aadults 
accliimating to ffreshwater inn preparatio n for 
spawwning. 
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Current DPS-level Thhreats Assesssment 

Estuarine Fill – San Luis Reyy River Estuary, 2007 

Estuarine Fill Removed – Saan Luis Rey Riveer Estuary, 2009 

Because eestuaries are llocated at thee downstreamm 
end of coastal watersheds, and on relativelyy 
level coasstal plains whhich are the most heavilyy 
urbanizedd portions of southern Caalifornia, theyy 
have beenn subjected tto a majorityy of the DPS‐‐
wide thrreats identifiied through the threatss 
assessmennt. Estuarine function s have beenn 
adverselyy affected in a wide variiety of wayss 
(e.g., degrradation of wwater quality, modificationn 

of hhydrologic ppatterns, chaanges in sppecies 
compposition). OOne indicator of the magnnitude 
of thhe loss of eestuarine funnctions is looss of 
wetlland acreage,, through a rrange of activvities, 
incluuding fillinng, diking, and draaining. 
Appproximately 775 percent of estuarine haabitats 
acrosss the SCS RRecovery Plaanning Area have 
beenn lost and the remaininng 25 perceent is 
consstrained byy agriculturral and uurban 
deveelopment, llevees, andd transpor tation 
corriidors highwaays and railrooads (Grossinnger et 
al. 22011, Kier Asssociates andd National MMarine 
Fisheeries Service 2008b, Dahl 1990, Ferrenn et al. 
19955, 1990). In addition to tthe loss of ooverall 
acreaage the habiitat complexiity and ecoloogical 
funcctions of soutthern Califor nia estuaries have 
also been substanntially reduceed as a result of the 
loss of shallow‐‐water habitaats such as tidal 
channnel, the deegradation oof water qquality 
throuugh both point and non‐point waste 
dischharges and tthe artificial breaching oof the 
seasoonal sandbarr at the estuaaries mouth wwhich 
can reduce andd degrade steelhead reearing 
habiitat. Estuarinne habitat looss varies wwidely 
acrosss BPGs, witth the Santa Maria Riverr and 
Santta Ynez Rivver, and Saan Mateo CCreek 
estuaaries being the most physically iintact, 
thouugh they are immpaired by rreduced freshhwater 
infloows and ppoint and non‐point waste 
dischharges from bboth municippal and agricuultural 
sourrces. Table 44‐2 provides an estimate oof the 
relattive loss of southern CCalifornia weetland 
estuaarine acreagge for some of the estuuaries 
associated withh steelhead populationns in 
southt nia for whichh informationn washern Californ 
availlable. See Chhapter 2, Stee lhead Biologyy and 
Ecoloogy for a disscussion of thhe role of estuuaries 
in thhe life history of steelhead. 
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Current DPS-level Threats Assessment 

Table 4-2. Estuarine habitat loss in component watersheds of the SCS Recovery Planning 
Area by BGP.1 

BPG Watershed 
Estimated Remaining 

Estuarine Habitat 
(% of historical habitat) 

BPG 
Range 

M
on

te
 A

rid
o

Hi
gh

la
nd

s Santa Maria River 81 
15% - 81% 

remaining 

Santa Ynez River 94 

Ventura River 32 

Santa Clara River 15 

C
on

ce
pt

io
n 

C
oa

st
 

Gaviota Creek 25 

5% - 31% 

remaining 

Arroyo Hondo 5 

Tecolote Creek 25 

Goleta Slough 31 

Mission Creek 10 

Montecito Creek 5 

Carpinteria Creek 20 

Rincon Creek 5 

Sa
nt

a 
M

on
ic

a
M

ou
nt

ai
ns

 Big Sycamore Canyon Creek 10 

3% - 34% 

remaining 

Arroyo Sequit 10 

Malibu Creek 34 

Las Flores Canyon Creek 3 

Topanga Canyon Creek 7 

M
oj

av
e 

Ri
m Los Angeles River 0 

0% - 2% 

remaining 
San Gabriel River 2 

Santa Ana River 3 

Sa
nt

a 
C

at
al

in
a 

G
ul

f C
oa

st
 

San Juan River 10 

9% - 76% 

remaining 

San Mateo Creek 76 

San Onofre Creek 20 

Santa Margarita River 41 

San Luis Rey River 10 

San Dieguito River 43 

San Diego River 9 

Sweetwater River 5 

Otay River 14 

Tijuana River 52 

1 Adapted from Kier Associates and National Marine Fisheries Service (2008a, 2008b). 
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Current DPS-level Threats Assessment 

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, steelhead do not die after 
entering freshwater to spawn, but may return to 
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 are relevant to assessing 
conditions in the marine environment for both 
sub‐adult and adult steelhead, though the actual 
conditions are either highly variable, or 
unknown. 

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

Southern California Coast Steelhead 
Marine Environment Threats Assessment 

1. Sub-Adult Steelhead 

Category Key 
Attribute Indicator Poor Fair Good Very 

Good 

Current 
Indicator 

Status 

Current 
Rating 

Landscape 
Context 

Habitat 
Availability 

Vegetation 
density in 
nearshore 

marine areas 
of CA – e.g., 
kelp/hectare 

Low kelp 
density 

High kelp 
density 

Baseline 
data 

unavail-
able 

Variable 

Landscape 
Context 

Oceano-
graphic 

Conditions 

Ocean 
production 

index 

Poor ocean 
conditions 

Good 
ocean 

conditions 
Variable 

Condition Fish Health 

Condition of 
factor of sub-

adult 
conspecifics 
collected in 

seines or other 
surveys 

Data 
unavailable Unknown  

Condition Fish Health 

Incidence of 
disease/ 

parasitism in 
sub-adult 

conspecifics; 
salmon 

obtained from 
seine or other 

surveys 

Baseline data 
unavailable Unknown  

Condition Food 
Availability 

Upwelling 
index 

Poor ocean 
conditions 

Good 
ocean 

conditions 
Variable 

Condition 
Variability 

 in Run 
Timing 

Proportion of # 
of current vs. 

historic life 
history 

variations 
represented in 

domain 

25% or 
less of 

historically 
known 

variation in 
run timing 

preserved in 
current runs 

50% of 
historically 

known 
variation in 
run timing 

preserved in 
current runs 

75% of 
historically 

known 
variation in 
run timing 

preserved in 
current runs 

All 
historically 

known 
variation in 
run timing 

preserved in 
current runs

 Unknown 
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Current DPS-level Threats Assessment 

2. Adult Steelhead 

Category Key 
Attribute Indicator Poor Fair Good Very 

Good 

Current 
Indicator 

Status 

Current 
Rating 

Landscape 
Context 

Oceano-
graphic 

conditions 

Ocean 
Production 

Index 

Poor ocean 
conditions 

Good 
ocean 

conditions 
Variable 

Condition Fish Health 

Condition 
factor of 
ocean-

intercepted 
conspecifics 

Data 
unavailable Unknown  

Condition Fish Health 

Incidence of 
disease/ 

parasitism in 
ocean-

intercepted 
conspecifics 

Baseline data 
unavailable Unknown  

Condition Food 
Availability 

Upwelling 
Index 

Poor ocean 
conditions 

Good 
ocean 

conditions 
Variable 

Condition 
Variability 

in Run 
Timing 

Proportion of 
# of current 

vs. historic life 
history 

variations 
represented in 

domain 

25% or less of 
historically 

known 
variation in 
run timing 

preserved in 
current runs 

50% of 
historically 

known 
variation in 
run timing 

preserved in 
current runs 

75% of 
historically 

known 
variation in 
run timing 

preserved in 
current runs 

All 
historically 

known 
variation in 
run timing 

preserved in 
current runs

 Unknown 

4.2.7 Natural Environmental Variability 
Natural environmental variation has 
exacerbated the problems associated with 
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 Niño/La Niña 
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 Change 2007a, Changnon 2000, 

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‐
and inter‐annual pattern of short‐duration 
cyclonic storms (e.g., frequency, timing, 
intensity, and duration). As a result, river 
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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Current DPS-level Threats Assessment 

streams naturally exhibit interrupted base flow 
patterns (alternating channel 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). 

Over the course of their life cycle steelhead 
occupy both freshwater and marine 
environments. Freshwater habitats are critical 
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 sub‐adults, providing more 
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 
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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 Southern California Steelhead and Climate Change 

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 

5.0 INTRODUCTION 
The addition of CO2 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). 

The potential physical effects of projected 
future climate changes are manifold and 
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 

effective adaptations to a highly variable 
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 
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, 
Luers and Mastrandrea 2008, 
Intergovernmental Panel on Climate Change 
2007a, 2007b). 

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 
Environment 

and Freshwater 

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 et 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 systems is 
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 
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 CO2 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. Chaparral is the 
predominant vegetation type within the SCS 
Recovery Planning Area. Wildfires are a 
natural phenomenon essential for the 
periodic renewal of chaparral plant 
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 
reproduce and rear. While steelhead are 
subjected to the same basic oceanic 
conditions (e.g., currents, water temperature, 
up‐welling, abundance of prey base, 
predator‐prey interactions, and water 
quality) as other anadromous Pacific 
anadromous salmonids, they may respond 
and be affected by such conditions 
differently because of their distinctive 
behavioral, physiological and other 
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 
to their freshwater spawning habitats. 

Fig. 5-1. Principle Ocean Currents in the North-East Pacific Ocean Affecting Coastal Waters of California  (J. A. 
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 Niño events 
(1997/98, 2002/03), one La Niña 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 
Niño 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 21st 

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, 2007b). 

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‐

favorable 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. 

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 primary productivity 
everywhere (with the possible exception 
of the nearshore coastal upwelling 
zones). 

4. Ocean warming, increased 
stratification and their effect on 
pelagic habitat 
The vertical gradient in ocean 
temperature off California has 
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 
in the distribution of most marine 
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Souuthern Califoornia Steelheead and Climmate Changge 

species, and poossibly the creation off 
reprooductive ppopulations in neww 
regioons. Existingg faunal bouundaries aree 
likelyy to remainn as strong boundaries,, 
but ttheir resilienncy to shiffts in oceann 
condiitions due too global climmate changee 
is nott known. Thhe effects of any shift off 
pelaggic species, particularlly predatorr 
and pprey species,, on Pacific aanadromouss 
salmoonids are uunclear, butt may varyy 
with individuaal species such ass 
steelhhead (Lindleey et al. 2009). 

5. Chhanges in ggyre strengtth, regionall 
transsport, and source waaters to thee 
California Curreent and thheir impactt 
on species distribution andd 
community structure 
Observations oof the bioota of thee 
Califoornia Curreent show th at there aree 
pronoounced latiitudinal diffferences inn 
the sspecies commposition oof plankton,, 
fish, and benthicc communitties, rangingg 
from cold waater boreal sub‐arcticc 
species in the north to wwarm waterr 
subtrropical speciies in the souuth. 
Copeepod biodiiversity inncreases inn 
coasttal waters due to shorewardd 
moveement of offfshore wateers onto thee 
continnental shelff, which is caused byy 
eitherr weakeninng of southhward windd 
stresss in summeer or strenggthening off 
northhward wind stress in winnter. 

Fig. 55-3. Shift in Coold and Warmm-Water Faunal 
Asseembles Duuring Paciffic Decadal 
Osciillations and El Niño/La Niña/Southerrn 
Osciillations (Osgoood 2008) 

Regaardless of the season , the sourcce 
wateers that feeed into thhe Californiia 
Currrent from the northh and fromm 
offshhore can exeert some conntrol over thhe 
phytoplankton and zooplannkton speciees 
thatt dominatee the current. Thhe 
occuurrence of low returnns of Pacifiic 
anaddromous sallmonids wh en the Pacifiic 
Decaadal Oscilllation (PDOO) is in a 
posiitive, warm m‐water phasse, and higgh 
retuurns when thhe PDO is iin a negativee, 
coldd‐water phasse suggests aa mechanistiic 
link between PDDO sign chaange and thhe 
growwth and survival of Pacifiic 
anaddromous saalmonids. HHowever, foor 
Alasska salmon, the typical ppositive PDOO 
conddition is asssociated wiith enhanceed 
streaamflows aand nears shore oceaan 
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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 8.2 to 8.1 (on a 
logarithmic scale, this represents a c. 
26% increase in the concentration of H+ 

ions). Estimated future increase in 
atmospheric CO2 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 
CO2 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 CO2 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 et 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 plasticity, generalist 
strategies, and genetic diversity). Spatial 
structure, the fourth VSP parameter, 
provides the physical space for parallel 
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 CO2, 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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 Southern California Steelhead and Climate Change 

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): 

 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) 

 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) 

 Maintain the capacity to detect and 
respond sustainably to ecosystem 
changes as they occur. 
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 Southern California Steelhead and Climate Change 

The viability criteria outlined in Chapter 
6, Steelhead Recovery Goals, Objectives 
& Criteria, and the recovery strategy 
identified in Chapter 7, Steelhead 
Recovery Strategy, applied these core 
principles to the current climate regime, 
and should be applied to future climate 
regimes. 

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

How will the climate trends alter the 
wildfire regime, and thus alter 
sedimentalogical and hydrological 
processes that affect the distribution of 
steelhead habitat? 

 Will different watersheds 
develop distinctly different 
wildfire regimes, with 
implications for habitat 
dynamics, carrying capacity, and 
viability? 

 What environmental factors 
maintain suitable creek 
temperatures during the 
summer, and will they moderate 
the response of stream 
temperatures to climate change? 

 Are there natural freshwater 
refugia that sustain O. mykiss 
during droughts longer than the 
generation time of the fish? 

 How are patterns of 
intermittency likely to respond 
to climate change, and where are 
suitable flows likely to intersect 
with suitable water temperatures 
under scenarios of climate 
change? 

 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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Steelhead Recovery Goals, Objectives & Criteria 

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, 

self‐sustaining, wild 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 habitats of 
sufficient 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 
between resident and anadromous forms, 
timing and frequency of anadromous runs, and 
dispersal rates between watersheds) are able to 
successfully use a wide variety of habitats in 
order to overcome the natural challenges of a 
highly variable physical and biological 
environment. 

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 evolutionary potential 
(McElhany et al. 2000). 

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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Steelhead Recovery Goals, Objectives & Criteria 

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 
rearing in freshwater and estuarine 
environments, and successful emigration of 
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, variable ocean‐rearing 
conditions, and long‐term climate changes. 

To recover steelhead, the following objectives 
have been identified: 

 Prevent steelhead extinction by protecting 
existing populations and their habitats 

 Maintain current distribution of steelhead 

and restore distribution to some previously 

occupied areas 

 Increase abundance of steelhead to viable 

population levels, including the expression 

of all life history forms and strategies 

 Conserve existing genetic diversity and 

provide opportunities for interchange of 

genetic material between and within viable 

populations 

 Maintain and restore suitable habitat 

conditions and characteristics to support all 

life history stages of viable populations 

 Conduct research and monitoring 

necessary to 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 
been established quantitatively because 
additional research is needed to define or refine 
them. For this reason, one of the six recovery 
objectives focuses on the research 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 transition between endangered and 
threatened status for the Southern California 
Steelhead DPS, but further information is 
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 
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Steelhead Recovery Goals, Objectives & Criteria 

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 theoretical terms. Because 
uncertainties 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. 1 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 recommended criteria address 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 
exhibit future evolutionary changes such as 
adaptation or diversification in response to 
environmental changes. Preserving the 
evolutionary potential of the species is an 

1 
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 NMFS 5‐year 
review of Recovery Plans. 
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Steelhead Recovery Goals, Objectives & Criteria 

 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 Type1 Recovery Threshold Notes 

P.1 
Mean Annual 
Run Size 

Run size is sufficient to 
result in an extinction risk 
of < 5% within 100 years 

Monitoring run size will provide information on year-to year 
fluctuations in the population necessary to determining 

the appropriate recovery threshold for individual 
populations. Research on the role of non-anadromous 
spawning fraction in stabilizing anadromous faction will 

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 
Ocean 
Conditions 

Run Size criterion met 
during poor ocean 

conditions 

“Poor ocean conditions” determined empirically, or size 
criterion met for at least 6 decades 

P.3 
Spawner  
Density 

Unknown at present Research needed 

P.4 
Anadromous2 

Fraction 

N = 100% of Mean Annual 
Run Size Requires further research 

DPS-LEVEL CRITERIA 

Criterion Type Recovery Threshold 

D.1 
Biogeographic 
Diversity 

1. Biogeographic Population Group contains minimum number of viable 
populations:

      Monte Arido Highlands:  4 populations 
      Conception Coast:  3 populations 
      Mojave Rim:  3 populations 
      Santa Monica Mountains: 3 populations 
      Santa Catalina Gulf Coast: 8 populations3 

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 

D.2 
Life History 
Diversity 

All three life history types (fluvial-anadromous, lagoon-anadromous, freshwater resident) 
are exhibited and distributed across each Biogeographic Population Group 

1 It 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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Steelhead Recovery Goals, Objectives & Criteria 

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 
mechanism for maintaining 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. 

6.3.1.1 Discussion of Population-Level 
Recovery Criteria 

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 

2 
See Chapter 2 and Table 2‐2, Steelhead Biology and 

Ecology and Chapter 6, Recovery Strategy, for a discussion 
of these populations. 

highly variable spawning runs and the 
expectation that larger abundances 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 
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. Factors such as reliable access to 
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 
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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Steelhead Recovery Goals, Objectives & Criteria 

Plan proposes that performance‐based run‐size 
criteria be developed for different core 
populations throughout the DPS. Development 
of this criterion for each population would 
utilize a precautionary approach 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 
viability criteria. The development of 
performance‐based criteria 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 chance of 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). 

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 the notion of predictable 
cycles), or 
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Steelhead Recovery Goals, Objectives & Criteria 

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 NMFS 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 

vulnerability to localized catastrophes or 
environmental variations by occupying a 
broader range of habitats. If too densely packed 
within a limited spatial distribution, populations 
may be more vulnerable to unpredictable 
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 warranted, particularly for 
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. 

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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Steelhead Recovery Goals, Objectives & Criteria 

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 
reasons that dispersal between 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 
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, in recent times, since modern 
steelhead runs appear far too small to be self‐
sustaining (Boughton et al. 2005). Unfortunately, 
lack of data on life history polymorphism 
prevents a reasonable estimate for 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 
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 
useful scientific tools for addressing the 

interchange question involves 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. Newer, non‐lethal genetic 
techniques are also being explored (D. Pearse, 
personal communication). However, in 
populations where anadromous fish are 
currently quite rare, it will probably be 
necessary to recover run sizes somewhat before 
numbers are sufficient for useful ecological 
research. 

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 in a range of climatic, 
terrestrial, and aquatic regimes). The recovery of 
multiple watersheds and populations in each 
BPG ensures that there are sufficient 
populations within the BPG and across the DPS 
to provide resiliency in the face of 
environmental fluctuations, and also that a 
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, and 
behavioral), spatial distribution, and resiliency 
of the DPS as a whole. 
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Steelhead Recovery Goals, Objectives & Criteria 

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 non‐

anadromous and anadromous populations; 
monitoring of existing populations; and the 
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 number of historic viable 
populations in the BPG, whichever was less. 
The minimum geographic distance between 
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 
same thousand‐year wildfire event. 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). 

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. 

Southern California Steelhead Recovery Plan January 2012 

6-9 



  
 
 

    

 

           

               

                 

               

               

                 

                     

           

           

           

              

               

                 

               

               

               

           

                 

               

             

             

             

                 

           

             

               

                 

             

               

           

               

                 

             

               

         

       

 

 

   
 

 

           

                 

                   

             

               

    

             

                   

                 

                 

 

             

         

 

           

                 

         

               

           

             

             

             

 

  

 

 

 

Steelhead Recovery Goals, Objectives & Criteria 

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 NMFS 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. 
Priority 2 actions are 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 individual 
populations identified in Table 7‐1). 

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 
impact short of extinction. 

NMFS 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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Steelhead Recovery Goals, Objectives & Criteria 

Table 6-2. Example application of basic threats abatement criteria. 

Threat Current Threat 
Level 

Recovery Action 
Rank 

Target Abatement 
Level for Recovery 

Culverts and Road Crossings 
(Passage Barriers) 1A 

Urban Development  1B 

Wildfires 1B 

Roads 2B 

Groundwater Extraction  2B 

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 waters within the Southern 
California DPS. These threats abatement criteria 
are intended to ensure that: 

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

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

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

 Adequate funding, staffing, and training are 
provided to state and federal regulatory 
agencies to ensure the ecosystem and 
species protections of state and federal 
requirements are properly implemented and 
remain in place (Listing Factor 4). 

 Standardized monitoring of populations 
and their habitats in each BPG across the 
DPS evaluates the effectiveness of recovery 

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; 

2.	 Over Utilization for Commercial 
Recreational, Scientific or Educational 
purposes; 

3.	 Disease or Predation; 
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Steelhead Recovery Goals, Objectives & Criteria 

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 

(B)	 determine on the basis of such review 
whether any such species should‐
i. be removed from such list; 
ii. be changed in status from an 
endangered species to threatened species; 
or 
iii. be changed in status from a threatened 
species to an endangered species.” 

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 
5‐year review for the purposes of 
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 uncertainty regarding key 
recovery criteria (e.g., annual run size) 
reclassification criteria must necessarily be both 
provisional and precautionary (see discussion 
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 fundamental threats to the species, 
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 
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: 

 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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Steelhead Recovery Goals, Objectives & Criteria 

 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: 

 DPS Biogeographic Diversity Criteria DR 1: 
Meet the population level reclassification 
criteria for the specified number of 
populations in each of the five BPGs: 

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 
meet the population level reclassification 
criteria. 

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 

7. 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 recovery of viable 
populations is necessary to achieve the recovery 
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 
emphasize resilience in the face of an 
unpredictable future to ensure a sustainable 
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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Steelhead Recovery Strategy 

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, southern California steelhead 
have successfully dealt with natural 
environmental fluctuations such as prolonged 
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 extensive landscape 
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. 

Recovery of viable, self‐sustaining populations 
of anadromous southern California steelhead 
will entail the re‐integration of these 
populations into the human 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 
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. Engineered systems which 
control hydrological systems have often been 
overvalued, and frequently overwhelmed when 
their design parameters have been exceeded by 
natural forces (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 
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 endangered southern California 
steelhead, as well as other native riparian 
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. 
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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 such as the California 
Department of Fish and Game, California 
Coastal Commission, CalTrans, and the 
California Department of Parks and Recreation, 
State Water Resources Control Board, and 
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, 
U.S. Department of Transportation, U.S. 
Department of Defense, and 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 
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 Program. Appendix E, 
Habitat Restoration Cost References For 
Steelhead Recovery Planning, contains 
preliminary estimates for these categories of 
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 
watersheds exhibit the physical and 
hydrological characteristics (e.g., large spatial 
area, perennial and reliable winter streamflow, 
stream network extending inland) that are most 
likely to sustain independently viable 
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 
most widely‐dispersed set of such core 
populations capable of maintaining dispersal 
connectivity (see Boughton et al. 2007b, 2006). 

In Table 7‐1 populations are identified as Core 1, 
Core 2, or Core 3.1 The Core 1 populations are 

1 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; 
and the capacity of the watershed and 
population to respond to the critical recovery 
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, environmental 
review and permitting requirements, as well as 
willing and able partners. Core 2 populations 
also form part of the recovery implementation 
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 above, NMFS 
recognizes that the timing of recovery actions on 
these populations may be influenced by 
practical considerations such as the availability 
of funding, environmental review and 
permitting requirements, and willing and able 
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 trans‐watershed 
populations such as those that might exist in the 
Conception Coast and more southerly BPGs 
(Santa Monica Mountains and Santa Catalina 
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 individual populations. Further 
research is needed to identify these interacting 
groups, and the population characteristics which 
they must exhibit to ensure viability of the DPS. 
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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 

M
on

te
 A

rid
o

Hi
gh

la
nd

s Santa Maria River Core 1 

Santa Ynez River Core 1 

Ventura River Core 1 

Santa Clara River Core 1 
C

on
ce

pt
io

n 
C

oa
st

* 
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 

Dos Pueblos Canyon Core 3 

Eagle Canyon Core 3 

Tecolote Canyon Core 3 

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 

Complex Core 3 

Carpinteria Creek Core 1 

Rincon Creek Core 1 

Sa
nt

a 
M

on
ic

a
M

ou
nt

ai
ns

**
 Big Sycamore Canyon Core 3 

Arroyo Sequit Core 2 

Malibu Creek Core 1 

Topanga Canyon Core 1 

Solstice Creek Core 3 
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M
oj

av
e

Ri
m

**

Los Angeles River Core 3 

San Gabriel River  Core 1 

Santa Ana River Core 2 

Sa
nt

a 
C

at
al

in
a 

G
ul

f C
oa

st
**

 

San Juan Creek Core 1 

San Mateo Creek Core 1 

San Onofre Creek Core 2 

Santa Margarita River Core 1 

San Luis Rey River Core 1 

San Dieguito River Core 2 

San Diego River Core 3 

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 actions that 
alleviate threats to the species in Core 3 
watersheds because of their potential role in 
contributing to the overall abundance and 
diversity of the DPS, as well as promoting 
connectivity between 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 existing 
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 Core 1 and 2 watersheds form the 
foundation for recovery of the Southern 
California Steelhead DPS, recovery actions to 
alleviate threats should be undertaken in other 

watersheds to complement this recovery 
implementation strategy. 

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 
changing status within individual 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 are often situated in 
protected areas such as U.S. National Forests, 
and exhibit essential characteristics such as 

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 lost 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 
and Baras (2001). If barrier modification 
(including removal or breaching) is determined 
to be technically or otherwise 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. 

Water storage (including reservoirs and 
managed groundwater basins) and withdrawals 
(e.g., groundwater pumping, surface‐water 
diversions) can alter the pattern and magnitude 
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 et al. (1989). 

Recovery of the Southern California Steelhead 
DPS requires the restoration of steelhead 
distribution to previously occupied areas and 
the restoration of suitable habitat conditions and 
characteristics for all life history stages of 
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 and present 
anthropogenic activities continue to alter the 
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 juvenile 
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 

necessary, restoration of such habitats is 
therefore another critical recovery action. 

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 
strategy, promote the restoration and 
maintenance of essential habitat functions for 
individual populations within the SCS Recovery 
Planning Area. Resource managers and 
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 
reduce 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. 

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) 
preserve the remaining genotypic 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) 
reintroduction of populations in restored 
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, Conservation hatcheries and species’ 
Summary of DPS‐Wide Recovery Actions, Sub‐ establishment program should not serve as 
section 8.3 for additional discussion of the role surrogates for establishing and preserving 
of conservation hatcheries in steelhead essential habitat functions for endangered 
recovery.) steelhead particularly where anthropogenic 

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. 

BPG POPULATION CRITICAL RECOVERY ACTION 

M
on

te
 A

rid
o 

Hi
gh

la
nd

s 

Santa Maria 
River  

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 modify2 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 Ynez 
River  

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, 
and passage of smolts and kelts downstream to the estuary and ocean. 

Ventura River  

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 Diversion3 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. 

Santa Clara 
River  

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 
passage of smolts and kelts downstream to the estuary and ocean. 

C
on

ce
pt

io
n 

C
oa

st
  

Mission 
Creek, 

Carpinteria 
Creek, and 

Rincon Creek 

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 
Rincon Creek Estuaries. 
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Steelhead Recovery Strategy 

Sa
nt

a 
M

on
ic

a
M

ou
nt

ai
ns

Malibu Creek 
Remove Rindge and Malibu dams, and physically modify road 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. 

Topanga 
Creek 

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

M
oj

av
e 

Ri
m

San Gabriel 
River  

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 and juvenile steelhead. Physically modify Morris, San Gabriel, Cogswell, and 
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. 

Sa
nt

a 
C

at
al

in
a 

G
ul

f C
oa

st
 

San 
Juan/Arroyo 

Trabuco 
Creeks 

Physically modify road crossings, highways, and railways 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 
Margarita   

River 

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 
provide the essential habitat functions to support the life history and habitat 
requirements of adult and juvenile steelhead. Initiate an aquatic exotic species 
assessment and control program for the Santa Margarita River watershed. Initiate an 
aquatic exotic species assessment and control program for the Santa Margarita River 
watershed. 

San Mateo     
Creek 

Develop and implement a groundwater and surface water management program to 
provide the essential habitat functions to support the life history and habitat 
requirements of adult and juvenile steelhead.  Initiate an aquatic exotic species 
assessment and control program for the San Mateo Creek watershed. 

San Luis Rey 
River 

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 
Escondido diversion dams (including groundwater extractions) provide the essential 
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. 


Southern California Steelhead Recovery Plan January 2012 

7-10 



   

    

 

           

             

             

           

               

           

               

             

             

           

           

           

               

     

           

           

               

         

             

         

             

   

           

           

           

           

             

         

           

         

           

           

           

           

             

         

   

 

 

               

             

         

           

        

               

             

             

             

                   

               

           

           

             

               

             

             

               

           

           

               

           

             

           

  

             

           

           

             

           

         

             

             

                 

               

           

           

         

               

       

               

           

           

Steelhead Recovery Strategy 

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 increasing 
population growth rate (i.e., the productivity of 
a population). 

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 
successful (i.e., would increase population 
growth rates). 

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 for 
recovering this species support the high priority 
of restoring steelhead access to upstream 
spawning and rearing areas, especially within 
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Steelhead Recovery Strategy 

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 speciesʹ  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 on the 
distribution of O. mykiss habitat, including in 
areas upstream of artificial barriers within Core 
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 barriers 
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 and would be successful with 
adequately designed and operated facilities or 
programs. 

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 improving or restoring 
migration of steelhead to historical spawning 
and 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). 

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 migratory 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 increase 
substantially when access to this habitat is 
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 and undertake steelhead‐like 
migrations during the wet season and spawn in 
upstream tributaries (Bloom 2005, M. Capelli, 
personal communication). 

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 et 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 
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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‐
colonize watersheds following periods of 
extended drought and temporary extirpation of 
the resident form of O. mykiss. 

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). Some of these traits involve the 
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 

migrate long distance promotes population 
diversity. Because these same populations 
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. 

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 populations in adjacent 
watersheds effectively increases 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 
extinction. 
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FFigure 7-1.  Soutthern California Steelhead DPS Known and Pottential Fish Passaage Barriers (Norrthern Region). 
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FFigure 7-2. Southern Caalifornia Steelhhead DPS Knnown and Potential Fish Passage Barrriers (Southernn Region). 
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Steelhead Recovery Strategy 

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 and juvenile instream migration; 
regulating flood control and other instream 
activities that disrupt river and riparian habitats; 
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 within 
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. 

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 research and monitoring: 1) 
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 
in Chapter 6, Steelhead Recovery Goals, 
Objectives & Criteria, and Chapter 14, Southern 
California Steelhead Research, Monitoring and 
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Steelhead Recovery Strategy 

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 freshwater and marine 
environmental factors on the long term survival 
and recovery of steelhead in southern California. 

Research efforts should be focused on 
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 
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) 
and non‐anadromous (resident) forms and 
population structure and viability; and, 8) rates 

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‐

growing and large smolts, and avoid 
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 
provide additional direction in habitat 
protection and restoration. Such research 
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. 
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Summary of DPS-Wide Recovery Actions 

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 mainstem river channels where 
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 
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 mainstems. Encroachment into 
riparian areas and flood control activities that 
degrade instream habitat or restrict fish passage 
should be avoided or minimized in order to 
promote connectivity between the ocean and 
upstream spawning and rearing habitats. 
Additionally, degraded estuarine conditions 
stemming from filling, artificial sandbar 
manipulation, and both point and non‐point 
waste discharges are addressed by specific 

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, and 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. 

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 implementation of current laws, 
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, 
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Summary of DPS-Wide Recovery Actions 

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

8.1 DPS-WIDE RECOVERY ACTIONS  
DPS‐wide recovery actions addressing 
widespread threat sources include the 
following: 

 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. 

 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. 

 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 
other species of listed salmonids in 
California. 

 Prioritize restoration funds, notably the 
Pacific Coast Salmon Restoration Fund and 
California’s Fisheries Restoration Grant 
Program (FRGP), in Core 1 and 2 
watersheds. 

 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 
relevant laws, codes, regulations and 
ordinances protective of steelhead and their 
habitats. 

 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 emergency 
measures), off‐road vehicle use, and in‐river 
sand and gravel mining practices 
commensurate with habitat and life history 
requirements of steelhead. 

 Reduce water pollutants such as fine 
sediments, pesticides, herbicides, and other 
non‐point and point source waste 
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. 

 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 
ensure that such fish are adequately 
controlled to prevent the introduction of 
hatchery‐reared fish into anadromous 
waters. 

 Convene a committee of agency personnel 
and scientists (e.g., the DFG, NMFS’ 
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 and maximize the clear 
spanning of upstream active channel(s), 
floodways, and floodplains to accommodate 
natural river and estuarine fluvial processes. 

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

recolonization rates); extend genetic 
research and analysis to 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 native species within 
watersheds identified as core populations. 
Initiate efforts to eliminate, reduce, or 
control non‐native and/or invasive species. 

 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, including adult and juvenile 
steelhead migration, spawning, incubation 
and rearing. 

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

 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 Sections 5935‐5937 
regarding the provision of fishways and fish 
flows associated with dams and diversions. 
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Summary of DPS-Wide Recovery Actions 

 Extend the California Water Code Section 
1294.4 dealing with instream flows to 
protect instream beneficial uses, including 
native fishes, to southern California 
watersheds. 

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 NMFS 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 
cases individual facilities) to the extent 
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 
objectives of the recovery actions (e.g., assure 
effective fish passage, provide ecological 
effective flow regime, control nonpoint sources 
of pollution or non‐native species, or restore 
estuarine functions). 

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., fish passage barrier inventories and 
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. 

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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Summary of DPS-Wide Recovery Actions 

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 will 
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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Summary of DPS-Wide Recovery Actions 

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. 

Groundwater 
Extraction 

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 
rearing habitats.  

Develop and implement 
groundwater monitoring 
and management program 

Develop and implement groundwater monitoring program to 
guide management of groundwater extractions to ensure 
surface flows provide essential support for all O. mykiss life history 
stages, including adult and juvenile O. mykiss migration, spawning, 
incubation and rearing habitats. 

Levees and 
Channelization 

Develop and implement 
plan to restore natural 
channel features 

Develop and implement plan to modify channelized or artificially 
stabilized portions of the mainstem and tributaries, wherever 
feasible, to restore natural channel features and habitat functions, 
including natural channel bottom morphology and riparian 
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 
and eliminate or minimize 
herbicide use near levees 

Develop and implement plan to vegetate levees with native, 
naturally occurring vegetation, wherever feasible, and eliminate or 
minimize the use of herbicides to control native vegetation 
adjacent to existing levees to protect all O. mykiss life history 
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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Summary of DPS-Wide Recovery Actions 

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 Develop and implement public education program (including 
public education program signage at public access points) to inform the general public of 
on non-native species the adverse effects of introducing non-native species into natural 
impacts 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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Summary of DPS-Wide Recovery Actions 

Threat Source Recovery Action Detailed Description 

Roads 

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. 

Retrofit storm drains to filter 
runoff from roadways 

Develop and implement plan to retrofit storm drains to filter runoff 
from roadways to remove sediments and other non-point 
pollutants 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 
plan to remove or reduce 
approach-fill for railroad 
lines and roads 

Develop and implement plan to remove or reduce approach-fill 
for railroad lines and roads and maximize the clear spanning of 
active channels, floodways, and estuaries to accommodate 
natural river and estuarine fluvial processes to protect all O. mykiss 
life history stages, including adult and juvenile migration, 
spawning, incubation and rearing habitats. 

Upslope/Upstream 
Activities 

Develop and implement an 
estuary restoration and 
management plan 

Develop and implement restoration and management plan for 
the relevant estuary. To the maximum extent feasible, the plan 
should include restoring the physical configuration, size and 
diversity of the wetland habitats, eliminating exotic species, 
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. 

Review and modify 
applicable County and/or 
City Local Coastal Plans 

Review applicable County and/or City Local Coastal Plans and 
modify to provide specific provisions for the protection of all O. 
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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Summary of DPS-Wide Recovery Actions 

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 hatcheries to preserve 
imminently threatened populations, or to 
accelerate restoration of steelhead runs by 
temporarily supplementing natural production. 
While a conservation hatchery program1 can 
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 remaining genotypic and 
phenotypic characteristics that promote life 
history variability through captive broodstock, 
supplementation, and gene‐bank programs to 
reduce short‐term risk of extinction; 3) 
reintroduction of populations in restored 
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.) 

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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Summary of DPS-Wide Recovery Actions 

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 
conserve “the ecosystems upon which 
endangered and threatened species depend” 
(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, etc.), 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). Either case may require management 
intervention to attain self‐sufficiency and 
sustainability in the wild. 

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. Conservation hatcheries 
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 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 for supplementing 
sparsely populated habitat concomitant with 
restoration projects that increase interconnected 
natural habitat may reestablish natural spatial 
population structure. 
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Summary of DPS-Wide Recovery Actions 

Diversity. To conserve the adaptive diversity of c) Determine when the program 
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 for undertaking 
appropriate research of the topics outlined 
above and could provide effective guidance in 
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: 

 Guided by a Hatchery and Genetic 
Management Plan, based on best available 
scientific knowledge, and/or testable 
assumptions where information is lacking 

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

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

 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 

should adapt to evolving recovery 

needs 

d)	 Determine when the conservation 

hatchery program is no longer 

needed. 

 Supported by a research program to 
investigate issues such as: 

e)	 Fish culture problems that arise 

within the program 

f)	 Fish response to habitat, 

environmental challenges, 

pathogens, etc. 

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 

changes in the expression of 

different life history strategies (e.g., 

anadromous or freshwater resident 

forms). 

 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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Summary of DPS-Wide Recovery Actions 

of the first three characteristics. Each of these is 
described below. 

1.	 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. 

2.	 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 

and survival of individual populations. 

Genetic diversity of a population can be 

estimated quantitatively based on 

parameters, such as effective population 

size (Ne). 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 Ne are specified in 

the literature for maintaining minimum 

Ne for individual populations, but may 

require further research specifically for 

populations of southern California 

steelhead. 

3.	 Population Viability. Whether a 

population is likely to be viable is 

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. 

4.	 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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Summary of DPS-Wide Recovery Actions 

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 
criteria could be met. 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.” In those circumstances “an order of 
magnitude for cost and some indication of time 
in terms of decades, should be provided if at all 
possible.” 

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: 

 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. 

 Sufficient funding to complete recovery 
actions. 

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

 The longest time the habitat recovery would 
take. 

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

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

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

 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 specificity with which any of these 
components can be estimated. 

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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Summary of DPS-Wide Recovery Actions 

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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Monte AArido Highlannds Biogeoggraphic Popuulation Grouup 

9.. Moontee Arridoo Higghlaands 
Biiogeeoggrapphicc Poopulatioon 
GGrouup 
“Asseessment at tthe group leevel indicatees a priority for securingg inland poppulations in southern 
Coasst Ranges annd Transverse Ranges, aand a need to maintainn not just thee fluvial-anaadromous 
life-hiistory form, but also lagoon-annadromous and freshwwater-resideent forms in each 
popuulation.” 

NOAA Fishheries Technicaal Recovery Teaam, Viability Critteria for the 
Souuth-Central andd Southern Califfornia, 2007 

9.1 LLOCATIONN AND PHYSICAL 
CHAARACTERISSTICS  
The MMonte Aridoo Highlands BPG regionn 
encommpasses four medium to large coastall 
waterrsheds and eeight sub‐wattersheds thatt 
drain the westernn half of thee Transversee 
Rangee in southernn San Luis OObispo, Santaa 
Barbaara, Ventura, and eastern Los Angeless 
countties.

Monte  Arido Highlandds Watersheds 

The SSanta Maria RRiver is a rellatively shortt 
coastaal river formmed by the cconfluence off 
two l arge interior watersheds: the Cuyamaa 
River and the Sisqquoc River, w hich togetherr 

drainn most of thhe Sierra San Rafael, Sierrra 
Maddre, and Calieente mountainn ranges. 

Santaa Maria River 

The Santa Ynezz River drainns the southh‐
facinng slopes of the Sierra S an Rafael annd 
northh‐facing sloopes of the Santa Yneez 
Mouuntains. The Ventura Rivver drains thhe 
coastal slopes of tthe eastern ennd of the Santta 
Ynezz Mountains and the westtern end of thhe 
Trannsverse Rangge. The Sant at Clara Riveer 
drainns much off the westerrn Transversse 
Rangge, includingg the northernn slopes of thhe 
San Gabriel Mouuntains. The mainstems oof 
the SSanta Maria and Santa YYnez rivers arre 
oriennted east‐to‐wwest and disscharge to thhe 
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Monte AArido Highlannds Biogeoggraphic Popuulation Grouup 

Pacifiic Ocean in western Saanta Barbaraa 
County, North off Point Connception. Thee 
Ventuura and Santaa Clara waterrsheds borderr 
the uupper waters heds of the Santa Mariaa 
and SSanta Ynez riivers, but theeir mainstemss 
flow south and s outhwest intto the Pacificc 
Oceann in southernn Ventura Coounty (Figuree 
9‐1). 

Santa Ynez River 

Thesee watershedss are highly disparate inn 
termss of slope, asspect, and sizze, but sharee 
one ccommon feat ure: the inteerior portionss 
are mmountainous and includee high peakk 
elevattions, rangingg between 5,7700 and 8,6000 
feet above sea level. Each of thesee 
waterrsheds flows across a cooastal terrace,, 
but thhe Santa Marria, Santa Yneez, and Santaa 
Clara rivers traveerse broad ccoastal plainss 
beforee entering thhe Pacific Occean. Overall,, 
streamm lengths tennd to be veryy long, owingg 
to higgh topograp hic relief in the interiorr 
waterrsheds. Thee Santa MMaria Riverr 
waterrshed (Cuyamma River suub‐watershed)) 
extendds the furtheest inland—oover 90 miless 
betweeen the mouuth and the limits of thee 
upperr watershed. 

Ventuura River 

Averrage annual precipitationn in the Santta 
Mariia River aand Santa Clara Riveer 
wateersheds is mmuch lower tthan the otheer 
two because thee former incllude extensivve 
arid interior reegions. Althhough rainfaall 
amoounts general ly increase wwith elevationn, 
suchh orographicc (i.e., liftingg) effects arre 
conccentrated iin the mmost coast al 
mouuntainous porrtions of thesse watershedds, 
and much of the iinterior portioons lie in “raiin 
shaddows” of thee coastal poortions of thhe 
wateersheds. Foor example,, Old Maan 
Mouuntain at 5,5000 feet above ssea level in thhe 
Venttura River wwatershed nott only receivees 
five to ten times tthe amount oof precipitatioon 
that falls on lowwer coastal lo cations only a 
few miles awayy, but also rreceives mucch 
moree rainfall than interioor peaks oof 
compparable elevvation in thi s region. Thhe 
drainnages in tthese waterssheds exhibbit 
“flasshy” flow ppatterns duriing and afteer 
stormm events; peaak winter andd summer basse 
flowws can varyy by sever ral orders oof 
maggnitude. 
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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. 
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Monte AArido Highlannds Biogeoggraphic Popuulation Grouup 

Santa Clara River 

Extennsive portionss of the mainnstems of alll 
four mmajor waterssheds in the Monte Aridoo 
Highllands BPG reegion exhibitt intermittentt 
flows (with isolaated pools) in summerr 
becauuse of a combbination of strrong seasonall 
variattion in rainnfall and annthropogenicc 
factorrs. However, the tributarries in thesee 
waterrsheds exhibbit perennial flow alongg 
signifficant reacches suppported byy 
grounndwater and flow throuugh fracturedd 
rock aalong geologic fault lines. 

9.2 LLAND USE 

Table 9‐1 summmarizes landd use andd 
popullation denssity in MMonte Aridoo 
Highllands BPG reegion. The cooastal terracee 
and ffloodplains oof these waatersheds aree 
subjeccted to the moost intensive land use. Thee 
interioors are largely uninhhabited andd 
includde severaal federallly‐designatedd 
wildeerness areas within the Los Padress 
Natioonal Forest: San Rafael, Dick Smith,, 
Matiliija, Chumashh, and Sespe. Additionally,, 
there are two federrally‐designaated Wild andd 
Scenicc rivers withiin the Los Paddres Nationall 
Forest: the Sisquocc River (Wildd) in the Santaa 
Mariaa River wateershed, and Sespe Creekk 
(Wildd and Scenic) in the Santaa Clara Riverr 
waterrshed. A nummber of addditional riverr 
and sttream reachess have been eevaluated andd 
may bbe eligible foor inclusion in the federall 
Wild and Scenic rivers progrram. Humann 
popullation densityy increases stteadily to thee 

southt ages about 1229 persons ph, and avera eer 
squaare mile over the BPG reggion. The Santta 
Mariia River watershed haas the loweest 
popuulation densitty (66 person s/square milee), 
whille the Santaa Clara River watershedd, 
whicch extends into northheastern Loos 
Anggeles County, has the highhest populatioon 
denssity (216 persoons/square mmile). 

Ventuura County Coaastline 

In mmost of these watersheds, the first landd‐
use cchange was llivestock rannching and drry 
farmming, followeed by irrigaated row‐croop 
agricculture. Urbbanization ffollowed thhis 
trendd on the cooastal plain, with currennt 
coastal populatioon centers att Santa Mariia, 
Lommpoc, Buelltoon, Ventura, and Oxnardd. 
Moree recently (decades aago), interioor 
portiions of the flooodplain of thhe Santa Clarra 
Riveer that weree converted to agriculturre 
(primmarily orcharrds), have expperience stronng 
urbaan growth annd now incluude populatioon 
centeers at Santa Paula, Fillmoore, and, mo st 
recenntly, the Sannta Clarita‐Caastaic‐Newhaall 
area in Los Anngeles Countty. The uppeer 
wateersheds throuughout this reegion are in thhe 
Los PPadres and AAngeles nationnal forests; thhe 
coastal and midddle watersheeds are mostlly 
privaately ownedd. Semi‐devveloped rural 
landd, used for livestock rranching annd 
orchhard produuction coveers extensivve 
portiions of the cooastal and mmiddle portionns 
of tt watershheds (Hunt & Associateeshhese 
20088a, Kier Assocciates 2008b). 
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Monte Arido Highlands Biogeographic Population Group 

  Table 9-1. Physical and Land-Use Characteristics of Major Watersheds in the Monte Arido Highlands BPG. 

PHYSICAL CHARACTERISTICS LAND USE 

WATERSHEDS 
(north to south) 

Area 
(acres)1 

Area  
(sq. 

miles)1 

Stream 
Length2 

(miles) 

Ave. 
Ann. 

Rainfall3 

(inches) 

Total 
Human 

Population4 

Public 
Ownership* 

Urban 
Area5 

Agriculture/ 
Barren5 

Open 
Space5 

Santa Maria 
River** 1,187,491 1,855 2,941 17.2 123,043 49% 10% 3% 87% 

Santa Ynez 
River 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% 

Santa Clara 
River  1,040,223 1,625 2,485 16.7 350,363 54% 6% 7% 87% 

TOTAL or 
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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Monte Arido Highlandss Biogeographicc Population Grooup 

FFigure 9-2. Santta Maria River WWatershed. 
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Monte Arido Highlandss Biogeographicc Population Grooup 

FFigure 9-3. Santta Ynez River Waatershed. 
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Monte Arido Highlandss Biogeographicc Population Grooup 

FFigure 9-4. Ven tura River Wate rshed. 
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Monte Arido Highlandss Biogeographicc Population Grooup 

FFigure 9-5. Santta Clara River WWatershed. 
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Monte AArido Highlannds Biogeoggraphic Popuulation Grouup 

Venturra River Valley AAgriculture 

Agriccultural uses (orchard prooduction, roww 
crops,, and livvestock rannching), aree 
imporrtant land uses that directly orr 
indireectly impacct watershedd processess 
throughout these wwatersheds. PParticularly inn 
the loower Santa Maria, Santaa Ynez, andd 
Santa Clara River watershed s, transversee 
broadd coastal wateersheds or plaains have 
mostlly been convverted to agrriculture. Thee 
Santa Ynez Riverr and the VVentura Riverr 
waterrsheds have been transfformed by aa 
seriess of dams constructedd to servee 
municcipal water needs for tthe cities off 
Goleta, Santa Barbara, Montecito,, 
Summmerland, Carpinteria, andd Ventura. AA 
majorr diversion onn the lower mmainstem andd 
three large dams inn the upper wwatershed onn 
Piru and Castaiic creeks hhas similarlyy 
affect ed habitat and accessibility forr 
anadrromous O. mmykiss in the Santa Claraa 
River drainage. MMunicipal andd agriculturall 
waterr sources aalso includee numerouss 
grounndwater wellls located thrroughout thee 
floodpplains of thesse watershedss. 

9.3 CURREENT WAATERSHEDD 
CONNDITIONS 
Waterrshed conditiions were asssessed for thee 
mainsstems of the four major r ivers and forr 
nine sub‐watersheeds in the MMonte Aridoo 
Highllands BPG reggion. The lowwer mainstemm 
of moost of the draainages in thi s BPG regionn 
offer fair to pooor habitat coonditions forr 

anaddromous O. mmykiss. Somee tributaries tto 
the SSanta Maria River (e.g., SSisquoc Riveer, 
Mannzana Creek)), Santa Yneez River (e.gg., 
Cachhuma, Indiaan, and Juncal Creekss), 
Venttura River (e.gg., upper Coyyote and Santta 
Ana Creeks, Mattilija Creek), and the Santta 
Clara River (e.g., upper Santaa Paula, Sesppe 
Creeek, Hopper, aand upper P iru and Reyees 
Creeeks) afford better habbitat qualityy. 
Indiccator ratingss for the waatersheds werre 
typiccally downggraded durinng the threaats 
assesssment due to the pressence of fishh‐
passsage barriers ((see below). 

Santaa Ana Creek – VVentura River Trributary 

Goodd‐quality to excellent‐quaality habitat is 
geneerally found in the uppeer watershedds 
abovve these barrriers, particcularly in thhe 
Sisquuoc River, Matilija Creeek mainstemm, 
Nortth Fork Matilija Creek, San Antoniio 
Creeek, Santa Pauula Creek, an d Sespe Creeek 
drainnages. 

Sespee Creek – Santaa Clara River Triibutary 

Sesppe Creek probbably supporrts the highesst‐
quallity and mosst extensive sspawning annd 
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Monte AArido Highlannds Biogeoggraphic Popuulation Grouup 

rearinng habitat forr anadromouss O. mykiss inn 
this BBPG region, bbut is frequeently isolatedd 
from the estuaryy and ocean by waterr 
manaagement activities elsewwhere in thee 
waterrshed that re duce or elimminate surfacee 
flows along exttensive reacches of thee 
mainsstem (Hunt & Associatess 2008a, Kierr 
Assocciates 2008b). 

Twitchell Dam – Cuyaama River 

Twitcchell Dam oon the Cuyaama River iss 
locateed near the Sisquoc Riveer confluencee 
and blocks passsage to the very largee 
Cuyamma River watershed, incluuding severall 
tributtaries (e.g., Pinne Creek). Surrface flows inn 
the Cuuyama River disappear foor most of thee 
year because of groundwatter pumpingg 
throughout the ari d Cuyama Vaalley to waterr 
row crops that have been extensivelyy 
planteed on the f loodplain. AAccess to thee 
equally large Sisqquoc River wwatershed forr 
anadrromous O. mmykiss is severely limitedd 
becauuse Twitchelll Dam is mmanaged forr 
aquifeer recharge i n the Santa Maria Valleyy 
with tthe aim of miinimizing surrface flows too 
the oocean. Conseqquently, the Santa Mariaa 
River,, which is th e access corr idor for bothh 
the CCuyama and SSisquoc riverrs, only flowss 
to thee ocean durinng high rainfaall years. Thee 
substaantial increasse of impermeeable surfacess 
as a rresult of urba nization (inclluding roads)) 
alongg the coastal t erraces, and iin the severall 
of thee inland valleyys (e.g., Ventuura and Santaa 
Clara) has altered the natural flow regimess 
of rivvers and streeams, particuularly in thee 

loweer reaches, inncreasing the frequency annd 
intennsity of flood flows. 

Estuuarine habitatts at the moouths of thesse 
wateersheds in thhis BPG regiion have beeen 
reduuced in size bby 19 percentt to 85 percennt 
by thhe developmment of roads and railroadds, 
urbaanization, and deveelopment oof 
recreeational faciilities. Histoorically, thesse 
estuaaries were large and ccomplex, witth 
extennsive distriibutary andd backwateer 
channnels, encomppassing thoussands of acrees. 
The remaining esstuarine habittats are subje ct 
to constrictionn and iisolation bby 
deveelopment, surrface runoff frrom roads annd 
otheer imperviouus surfaces, as well as a 
reduuction in thee amount annd quality oof 
surfaace flows resulting fromm groundwateer 
extraaction. The occurrence of non‐nativve 
invaasive species in these higghly regulateed 
wateersheds has sspread and inncreased sincce 
this iinitial threatss assessment, and will likelly 
contiinue to do sso unless reccovery actionns 
idenntified in tthis Recove ry Plan arre 
impllemented. BBradbury Daam, Gibraltaar 
Damm, and Juncall Dam on thhe middle annd 
uppeer mainstem m of the Santta Ynez Riveer 
and the Mono DDebris Waterrshed Dam oon 
Monno Creek, an upper tributtary the Santta 
Ynezz River, blockk access to aat least 70% oof 
the highest quallity spawningg and rearinng 
habiitat within thiis watershed. There are alsso 
a nuumber of sm aller debris ddams built oon 
smalller tributarries within the majoor 
wateersheds whicch remove ssediment fromm 
the fluvial systemm and blockk the season al 
movvement of fissh. Union Paacific Railroaad 
trackks traverse thhe mainstem of each of thhe 
riverrs and streamms near their mmouths, whicch 
has damaged esttuarine habitaat and createed 
addiitional passsage impeediments foor 
anaddromous O. mmykiss. 
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Monte AArido Highlannds Biogeoggraphic Popuulation Grouup 

Bradbuury Dam – Santaa Ynez River 

Matiliija Dam annd Casitas DDam on thee 
mainsstem of Matilija Creek and Coyotee 
Creekk, respectivelyy, have elimiinated accesss 
to 900% of the hhighest quali ty spawningg 
habitaat in the Venttura River waatershed. Thee 
plannning and impllementation oof a project too 
removve Matilija Dam is undderway. Thee 
Roblees Diversion DDam on the mmainstem hass 
recenttly been retroofitted with aa fish‐passagee 
facilitty, but operattional limitatiions still limitt 
pre‐project fish p assage beloww and abovee 
the faacilities as a result of moodification too 
downnstream flowws during thhe migrationn 
windoow and periiodic malfun ctions of thee 
fish screening mechanismm (Casitass 
Municipal Water District 20055, 2006, 2008,, 
2009, National MMarine Fisheeries Servicee 
2003).. 

Matilijaa Dam – Matilijaa Creek 

The VVern Freemann Diversion, Santa Feliciaa 
Dam and Pyrammid Dam on Piru Creekk 
effectiively impedeed or block fissh passage too 
spawnning and reaaring habitat in the majorr 

tribuutaries of the Santa Clara RRiver. The fissh 
passsage and floow restrictioons associateed 
withh the Vern Freeeman Diverssion and Santta 
Feliccia Dam hass been addrressed in twwo 
Bioloogical Opinioons issued byy NMFS for thhe 
operration of thesee facilities (N ational Marinne 
Fisheeries Servvice 20088a, 2008bb.) 
Addditionally, thee operation of these twwo 
damms restricts aaccess to all of the majoor 
tribuutaries beloww Piru Crreek by thhe 
reduuction of ssurface flowws (includinng 
maggnitude and dduration) in thhe mainstem oof 
the Santa Clara River and t o the estuaryy. 
Fish passage is further imppacted by thhe 
operration of Casttaic Dam on Castaic Creekk, 
an uupper tributarry of the Santta Clara Riveer. 
Addditionally therre are a nummber of smalleer 
passsage barriers tthat impede ffish passage tto 
impoortant steelheead spawninng and rearinng 
tribuutaries such aas Santa Pauula, Sisar, Polle, 
and Hopper, Creeks (Frrancis 2010 a, 
Kajtaaniak 2008, Sttoecker and KKelley 2005). 

Santaa Felicia Dam –– Piru Creek 

Agriicultural andd urban devvelopment haas 
seveerely constrainned floodplaiin connectivitty 
betwween sectionss of the flooddplains of thhe 
Santta Maria Rivver, lower SSisquoc Riveer, 
Santta Ynez Riveer, Ventura River, Coyotte 
Creeek, San Anttonio Creek,, Santa Clarra 
Riveer, and lowwer Sespe CCreek. Leveees, 
channnelization, and other flood controol 
strucctures and aactivities, inclluding relateed 
floodd control activvities (levee aand vegetatioon 
mannagement, etcc.), constrict the floodplaiin 
and alter naturall channel mo rphology (annd 
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Monte AArido Highlannds Biogeoggraphic Popuulation Grouup 

affect sediment traansport proceesses), whichh 
limitss instream habitat diversity andd 
ripariian corridor sttructure. 

Non‐nnative specie s are a widesspread threatt 
source in the Monnte Arido Higghlands BPG . 
Most or all of the rreservoirs for med by thesee 
dams support ssport fishing that hass 
intenttionally or accidentallyy introducedd 
non‐nnative fishes that prey onn or competee 
with O. mykiss. Thhese species have movedd 
out off the reservoiirs into the mmainstem andd 
tributtaries, includding reachess above andd 
beloww the daams and establishedd 
reproducing popullations (e.g., ccrayfish, largee 
and smallmouth bass, sunfissh, bullheadd 
catfishh, carp, western mmosquitofish,, 
bullfrrogs, etc.). BBullfrogs annd carp aree 
commmon throughoout the mainnstem of thee 
Santa Ynez and Veentura rivers . The Africann 
claweed frog (Xen opus laevis), a significantt 
predaator of nativve amphibianns and fish,, 
infests much of thhe mainstem of the Santaa 
Clara River from the estuary upstream too 
Fillmoore, includingg large tributtaries such ass 
Santa Paula Creeek and Hoppper Canyonn 
Creekk. Additionally, the higghly invasivee 
non‐nnative giant reed (Arundo donax) hass 
displaaced large aareas of nattive ripariann 
vegetation in the Ventura Riv er and Santaa 
Clara River waterrsheds, and continues too 
spread to other areeas. 

Becauuse of the chaaparral‐dominnated uplandd 
areas,, fire is an iimportant facctor in slopee 
erosioon and sedimment inputs too watershedss 
throughout this region. Inncreased firee 
frequeency can inccrease slope erosion andd 
sedimment input to streams, resuulting in long‐‐
term changes too substrate texture andd 
embeddedness, water quuality (e.g.,, 
turbiddity), and water temperaature (loss off 
ripariian canopy c over). The Siisquoc River,, 
Northh Fork Matiliija Creek, andd Piru Creekk 
waterrsheds were identified aas potentiallyy 
severeely threateneed by masss wasting off 

slopees and loss off riparian cannopy cover duue 
to firres that occuurred in 2006 and 2007 thaat 
coveered most oof their waatersheds, buut 
subsstantial porttions of eaach of thesse 
wateersheds havee burned inn the past 550 
yearrs. All of thee watershedss in this BPPG 
regioon are naturaally susceptib le to wildfirees, 
but have experrienced largeer and morre 
intennse fires beccause of the developmennt 
and managementt of these wattersheds (Hunnt 
& Asssociates 20088a, Kier Assocciates 2008b). 

Santaa Maria River Esstuary 

The estuaries att the mouth of the Santta 
Mariia River annd Santa Ynnez River arre 
relattively physicaally intact, re taining 81% tto 
94% of their hhistoric size,, respectivelyy, 
althoough both arre impacted bby agricultur al 
and urban efflueent dischargee. The Venturra 
Riveer estuary has been reduced bby 
apprroximately 668% due too urban annd 
agriccultural enccroachment (e.g., Venturra 
Counnty Fairgrouunds, Emmaa Wood Statte 
Beacch, Union Paacific Railroa d Bridge, annd 
Highhway 101 Briddge). The Sannta Clara Riveer 
estuaary has been reduced by approximatelly 
85% due to agriculturaal and ooil 
deveelopment, levvee construcction, and thhe 
deveelopment of the Venturaa Marina annd 
McGGrath State Beeach. Becausee estuaries arre 
the gateway ussed by bothh immigratinng 
adullts and emiigrating juveeniles movinng 
betwween the marine andd freshwateer 
environments, estuarine loss affeccts 
anaddromous O. mmykiss throughhout the entirre 
wateershed. The reemaining estuuarine habitaats 
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Monte Arido Highlands Biogeographic Population Group 

are subject to degradation from urban, 
agricultural, and/or recreational 
development and loss of freshwater inflows. 
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, 
native rainbow trout 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. 

9.4 THREATS AND THREAT 
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 

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, 
which is relatively undisturbed and 
supports some of the best spawning habitat 
in the BPG region, is nevertheless 
threatened by urban development occurring 
downstream along the mainstem of the 
Santa Clara River watershed. This 
development includes water management 
activities, such as the Vern Freeman 
Diversion, that interrupt the connection 
between this sub‐watershed, the mainstem, 
estuary, and ocean (Hunt & Associates 
2008a, Kier Associates 2008b). 

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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Monte Arido Highlands Biogeographic Population Group 

Table 9-2. Threat source rankings in each watershed in the Monte Arido Highlands BPG (see CAP 
Workbooks for details). 

Monte Arido Highlands BPG Component Watersheds (north to south) 

Threat Sources 
Sa

nt
a

 M
a

ria
 R

iv
er

 

C
uy

a
m

a
 R

iv
er

Si
sq

uo
c 

Ri
ve

r  

Sa
nt

a
 Y

ne
z 

Ri
ve

r 

V
en

tu
ra

 R
iv

er

C
oy

ot
e 

C
re

ek

M
a

til
ija

 C
re

ek
 

m
a

in
st

em

N
or

th
 F

or
k 

M
a

til
ija

 
C

re
ek

Sa
n 

A
nt

on
io

 C
re

ek

Sa
nt

a
 C

la
ra

 R
iv

er
* 

Sa
nt

a 
Pa

ul
a 

C
re

ek

Se
sp

e 
C

re
ek

Pi
ru

 C
re

ek
 

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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Monte AArido Highlannds Biogeoggraphic Popuulation Grouup 

9.5 SSUMMARYY 
Damss, surface waater diversionns (includingg 
grounndwater exxtraction) driven byy 
agricuultural and uurban developpment on thee 
majorr rivers of thee Monte Ariddo Highlandss 
BPG rregion (Santaa Maria Riverr, Santa Ynezz 
River,, Ventura Rivver, and Santaa Clara River)) 
have had the mo st severe immpacts on thee 
steelhhead populattions in this BPG region,, 
cuttinng off access tto upstream s pawning andd 
rearinng habitats and reducinng both thee 
magnnitude and duuration of flowws, as well ass 
alterinng the timinng of flows nnecessary forr 
immiggration of aadults and emigration off 
juvenniles. Non‐pooint sources oof pollutants,, 
includding finee sedimeents andd 
pesticcides/herbiciddes, from agricultural,, 
commmercial, and residential developmentt 
have also impaccted steelheead habitats,, 
particcularly spawnning and reaaring habitatss 
by deegrading water quality aand coveringg 
rockyy cobble ssubstrate immportant too 
steelhhead repro duction annd growth . 
Addittionally, immpacts associated withh 
wildlaand fires, including fire‐fightingg 
measuures to controol or extinguiish them, andd 
the ppost‐fire measures to reppair damagess 
incurrred in fightinng wildland ffires, poses aa 
potenntial threat too watersheds in this BPG . 
Table 9‐3 summarrizes the crittical recoveryy 
actionns needed within thhe Core 11 
popullations of thiss BPG. 

Resto ring conditioons for steelhhead passage,, 
spawnning, and/oor rearing in thesee 
waterrsheds will reequire multiplle, long‐term,, 
measuures related to water mmanagement,, 
recreaation, and fishh passage passt large dams . 
Impeddiments to fish passagee, stemmingg 
from the construuction and operation off 
dams and grouundwater exxtraction, orr 
modiffication of cchannel morpphology andd 
adjaceent riparian habitats thhrough floodd 
controol, or other innstream activvities (such ass 
sand gravel minning) shouldd be furtherr 

evaluuated. Addditionally los s of estuarinne 
funcctions causedd by filling aand point annd 
non‐‐point water ddischarges froom agriculturre 
and other anthroopogenic act ivities, shoulld 
be fuurther investi gated. 

Ventuura River Steelhhead – 1918. 

The threat sourcees discussed in this sectioon 
shouuld be the foccus of a varieety of recoverry 
actioons to adddress speciific risks tto 
anaddromous O. mmykiss viabilitty. Spatial annd 
tempporal data, foor water temmperature, pHH, 
nutriients, etc., arre not uniforrmly availablle, 
and should be further devveloped, alonng 
withh general habbitat typing aassessments, tto 
betteer identify natural as well aas 
anthhropogenic limmiting factorss. This type oof 
dataa acquisition should be tthe subject oof 
site‐sspecific invesstigation in oorder to refinne 
the primary recoovery action s or to targ et 
addiitional recoveery actions aas part of anny 
recovvery strateggy for the Monte Ariddo 
Highhlands BPG. Tables 9‐4 through 9‐‐7, 
beloww, rank and ddescribe propposed recoverry 
actioons for each ssub‐watershedd in the Montte 
Ariddo BPG, incluuding the esti imated cost foor 
impllementing thhe actions in five yeaar 
increements overr the first 225 years, annd 
wherre applicablee extended ouut to 100 yearrs, 
thouugh many rrecovery acttions can bbe 
achieeved withiin a shoorter periodd. 

Southhern Californnia Steelheadd Recovery Plan January 20112 

9-16 



  

 

   

 

    
 

  
  

  

 
 

    
  

 
  

   
 

 

 
  

  
 

  

 

 

   

 
  

 
 

 

Monte Arido Highlands Biogeographic Population Group 

Table 9-3. Critical recovery actions for Core 1 populations within the Monte Arido Highlands BPG. 

POPULATION CRITICAL RECOVERY ACTION 

Santa Maria 
River 

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 Ynez 
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. 

Ventura 
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 
provide the essential habitat functions to support the life history and habitat requirements 
of adult and juvenile steelhead. Physically modify Casitas, Matilija, 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. 

Santa Clara 
River 

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 
history and habitat requirements of adult and juvenile steelhead.  Physically modify Vern 
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. 
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Monte Arido Highlands Biogeographic Population Group 

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 Identifier – 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 Action addresses the first listing factor regarding the destruction 
or curtailment of the species’ habitat CC 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 
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Monte Arido Highlands Biogeographic Population Group 

Table 9-4. Southern California Steelhead DPS Recovery Action Table for Santa Maria River Sub-Watersheds (Monte Arido Highlands 
BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Santa Maria Mainstem 

SMM-
SCS-1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

BLM,CCC, 
NRCS,,CT, 

SCHR,EII,TCFT, 
SBC 

Agricultural 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

SMM-
SCS-1.2 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

USGS,CT, 
SCHR,EII,TCFT, 

SBC 

Agricultural 
Effluent 1, 4 3B 20 128464 51783424 51783424 51783424 0 155478736 

SMM-
SCS-1.3 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

BLM,,CT, 
SCHR,EII,TCFT, 

SBC 

Agricultural 
Development 1, 4, 3B 5 47520 0 0 0 0 47520 

SMM-
SCS-1.4 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,USFS, 
CT,SCHR,EII, 

TCFT,SBC 

Agricultural 
Development 1, 4 2B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

SMM-
SCS-2.1 

Develop and 
implement a plan 
to minimize runoff 
from agricultural 

activities 

SWRCB,CT, 
SCHR,EII,TCFT, 

SBC 

Agricultural 
Effluents 1, 4 2B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

SMM-
SCS-3.1 

Develop and 
implement a plan 

to remove or 
modify all fish 

passage barriers 
within the 

watershed (See 

ACOE,BLM, 
USFS,DWR, 

CT,SCHR,EII, 
TCFT,SBC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 3A 

20-
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Steelhead 
Migration 

Assessment and 
Recovery 

Opportunities for 
the Sisquoc River, 
California 2003.) 

SMM-
SCS-4.1 

Develop and 
implement a water 
management plan 

dam operations 

BOR, CDFG, 
CT,SCHR,EII, 

TCFT,SBC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 5 TBD 0 0 0 0 91850 

SMM=S 
CS-4.2 

Develop and 
implement water 

management plan 
for diversion 
operations 

CDFG, CT, 
SCHR, EII, 
TCFT,SBC 

Dams and 
Surface Water 

Diversions 
1,3, 4 1A 5 91850 0 0 0 0 TBD 

SMM-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS, 

CDFG 
CT,SCHR,EII, 

TCFT,SBC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

SMM-
SCS-5.2 

Develop and 
implement flood 

control 
maintenance 

program 

CCC,NMFS, 
CDFG,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

SMM-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,CT, 
SCHR,EII,TCFT, 

SBC 

Groundwater 
Extraction 1, 4 1B 5 275550 0 0 0 0 275550 

SMM-
SCS-6.2 

Develop and 
implement  

groundwater 
monitoring and 
management 

program 

USGS,CDFG, 
CT,SCHR,EII, 

TCFT.SBC 

Groundwater 
Extraction 1, 4 1B 10 254350 39775 0 0 0 294125 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMM-
SCS-7.1 

Develop and 
implement plan to 
vegetate levees 

and eliminate 
minimize herbicide 

use near levees 

FEMA,USGS, 
ACOE,BLM, 

NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,SBC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

SMM-
SCS-7.2 

Develop and 
implement a plan 
to restore natural 
channel features 

CCC,NMFS, 
CDFG,NMFS, 
CT,SCHR,EII, 

TCFT,SBC,SBC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

SMM-
SCS-8.1 

Review and 
modify mining 

operations 

USGS,NMFS, 
USFWS, 

CDFG,CDMG 
CT,SCHR,EII, 

TCFT,SBC 

Mining and 
Quarrying 1, 4, 5 2B 5 68030 0 0 0 0 68030 

SMM-
SCS-9.1 

Develop and 
implement a 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SMM-
SCS-9.2 

Develop and 
implement a non-

native species 
monitoring 
program 

CDFG,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SMM-
SCS-9.3 

Develop and 
implement a 

public education 
program on non-

native species 
impacts 

CDFG,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMM-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests 

NRCS,CCC, 
CDFG,ACOE, 
CT,SCHR,EII, 

TCFT,SBC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 1B 

ongoing 
 -cost of 
doing 

business 

0 0 0 0 0 0 

SMM-
SCS-
10.2 

Develop and 
implement a 

public education 
program on 
watershed 
processes 

CDFG,CT, 
SCHR,EII,TCFT, 

SBC 

Recreational 
Facilities 1,3,5 2B 20 76140 76140 76140 76140 0 304560 

Review and 
modify 

development and 

SMM-
SCS-
10.3 

management 
plans for 

recreational areas 
and national 

forests (Southern 
California National 

USFS, CT, 
SCHR,EII,TCFT, 

SBC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Forest Vision, Forest 
Strategy, and 

Design Criteria) 

SMM-
SCS-
11.1 

Retrofit storm 
drains to filter 

runoff from 
roadways 

NMFS,DOT, 
CT,SCHR,EII, 

TCFT,SBC 
Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

SMM-
SCS-
11.2 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

DOT,CT, 
SCHR,EII,TCFT, 

SBC 
Roads 1, 4 3B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMM-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 
plan for the Santa 
Maria River Estuary 

CDFG,EPA, 
NFWF,NMFS, 
ACOE,FWS, 
CT,SCHR,EII, 

TCFT,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 13234570 0 0 0 0 13234570 

SMM-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2B 5 62400 0 0 0 0 62400 

SMM-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

BLM,CT, 
SCHR, 

EII,TCFT,SBC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

SMM-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

NMFS,DOT, 
CT,SCHR,EII, 

TCFT,SBC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

SMM-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CT,SC 

HR,EII,TCFT, 
SBC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SMM-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 
(e.g., Santa Maria 

Wastewater 
Treatment Facility) 

RWQCB,CT, 
SCHR,EII,TCFT, 

SBC 
Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMM-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

CDFFP,BLM, 
USFS,LPFW, 
CT,SCHR, 

EII,TCFT,SBC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Cuyama River 

CR-
SCS-1.1 

Develop and 
implement a 

watershed-wide 
sediment 

management plan 

NRCS, USGS, 
NMFS, CDFG, 
CT,SCHR,EII, 
TCFT,SBC,VC 

Agricultural 
Development 1, 4 3B 20 7440 2999040 2999040 2999040 0 9004560 

CR-
SCS-1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
NMFS,CT, 

SCHR,EII, TCFT, 
SBC,VC 

Agricultural 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

CR-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

BLM,NMFS,CT, 
SCHR,EII, TCFT, 

SBC,VC 

Agricultural 
Development 1, 4 3B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

CR-
SCS-1.4 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,BLM, 
NMFS,CT, 

SCHR,EII, TCFT, 
SBC,VC 

Agricultural 
Development 1, 4, 3B 5 47520 0 0 0 0 47520 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

CR-
SCS-2.1 

Develop and 
implement a plan 
to minimize runoff 
from agricultural 

activities 

NRCS, 
USFS,USGS, 

NMFS, CDFG, 
CT,SCHR,EII, 
TCFT,SBC,VC 

Agricultural 
Effluents 1, 4 2B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

CR-
SCS-3.1 

Develop and 
implement a plan 

to remove or 
modify fish 

passage barriers in 
the watershed 
(See Steelhead 

Migration 
Assessment and 

Recovery 
Opportunities for 
the Sisquoc River, 
California, 2003) 

NMFS, CDFG, 
USFS, 

ACOE,BLM, 
DWR, 

CT,SCHR,EII, 
TCFT,SBC,VC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 3A 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

CR-
SCS-4.1 

Provide fish 
passage around 

dams and 
diversions (e.g., 
Twitchell Dam) 

BOR,CDFG, 
NMFS, USFWS, 

USFS,DWR, 
CT,SCHR,EII, 
TCFT,SBC,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 20 TBD TBD TBD TBD TBD TBD 

CR-
SCS-4.2 

Develop and 
implement water 

management plan 
for dam operations 

(e.g., Twitchell 
Dam) 

BOR, CDFG, 
NMFS, 

USGS,CT, 
SCHR,EII, 
TCFT,SBC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1B 5 TBD TBD TBD TBD TBD TBD 

CR-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS,CT, 
SCHR,EII, TCFT, 

SBC,VC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

CR-
SCS-5.2 

Develop and 
implement flood 

control 
maintenance 

program 

CCC,NMFS, 
CDFG,CT, 

SCHR,EII, TCFT 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

CR-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
CDFG, CT, 

SCHR,EII,TCFT, 
SBC,VC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

CR-
SCS-6.2 

Develop and 
implement a 
groundwater 

monitoring and 
management 

program 

USGS,NMFS, 
CDFG, CT, 

SCHR,EII,TCFT, 
SBC,VC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

CR-
SCS-7.1 

Develop and 
implement a plan 

to vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,USGS, 
ACOE,BLM, 

NMFS,CDFG, 
CT,SCHR,EII, 
TCFT,SBC,VC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

CR-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features 

CCC,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
SBC,VC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

CR-
SCS-8.1 

Review and 
modify mining 

operations 

USGS,NMFS, 
USFWS,CDFG, 

CDMGCT, 
SCHR,EII,TCFT, 

SBC,VC 

Mining and 
Quarrying 1, 4, 5 3B 5 68030 0 0 0 0 68030 

CR-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,NMFS, 
CT,SCHR,EII, 
TCFT,SBC,VC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

CR-
SCS-9.2 

Develop and 
implement a non-

native species 
monitoring 
program 

CDFG,NMFS, 
CT,SCHR,EII, 
TCFT,SBC,VC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

CR-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,NMFS, 
CT,SCHR,EII, 
TCFT,SBC,VC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

CR-
SCS-
10.1 

Develop and 
implement a 

public education 
program on 
watershed 

CDFG,CT, 
SCHR,EII, 

TCFT,SBC,VC 

Recreational 
Facilities 1,3,5 2B 20 76140 76140 76140 76140 0 304560 

processes 
Review and 

CR-
SCS-
10.2 

modify 
development and 

management 
plans for 

recreational areas 
and national 

USFS,USFWS, 
NMFS,CDFG, 

CDPR,BLM,CT, 
SCHR,EII,TCFT, 

SBC,VC 

Recreational 
Facilities 1, 4 3B 5 62400 0 0 0 0 62400 

forests 

CR-
SCS-
10.3

 Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

USFS,USFWS, 
NMFS,CDFG 
CDFFP,CT, 

SCHR,EII,TCFT, 
SBC,VC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

CR-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

DOT, NMFS, 
CDOT,CDFG, 
CT,SCHR,EII, 
TCFT,SBC,VC 

Roads 1, 4 3B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

CR-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

DOT, NMFS, 
CDOT,CDFG, 
CT,SCHR,EII, 
TCFT,SBC,VC 

Roads 1, 4 3B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

CR-
SCS-
12.1 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,NMFS, 
CDFG,CT, 
SCHR,EII, 

TCFT,SBC,VC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2B 5 312000 0 0 0 0 312000 

CR-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

NMFS,CDFG, 
CT,SCHR,EII, 
TCFT,SBC,VC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

CR-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

NMFS,DOT, 
CDFG,CT, 

SCHR,EII,TCFT 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

CR-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 
Board Region 

Watershed Plans 
and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CT, 

SCHR,EII,TCFT, 
SBC,VC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Review, assess and 

CR-
SCS-
14.2 

modify NPDES 
wastewater 

discharge permits 
(e.g., Cuyama 

Community 
Sanitation District 

RWQCB, 
SWRCB,DOT, 
NMFS,CDFG, 

CDOT,CT, 
SCHR,EII,TCFT, 

SBC,VC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Treatment Facility) 

CR-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
LPFW,CDFG, 

USGS,CT, 
SCHR,EII,TCFT, 

SBC,VC 

Wildfires 1, 4, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Sisquoc River 

Sis-SCS-
1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,SBC 

Agricultural 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

Sis-SCS-
1.2 

Manage 
agricultural 

development and 
restore riparian 

zones 

BLM,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Agricultural 
Development 1, 4 3B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

Sis-SCS-
1.3 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS, 
BLM,NMFS, 
CDFG.CT, 

SCHR,EII,TCFT, 
SBC 

Agricultural 
Development 1, 4, 3B 5 47520 0 0 0 0 47520 

Sis-SCS-
2.1 

Develop and 
implement a plan 
to minimize runoff 
from agricultural 

activities 

NRCS,USFS, 
NMFS,SWRCB, 
CT,SCHR,EII, 

TCFT,SBC 

Agricultural 
Effluents 1, 4 2B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

Sis-SCS-
3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 
watershed (See 

Steelhead 
Migration 

Assessment and 
Recovery 

Opportunities for 
the Sisquoc River, 
California 2003.) 

NMFS,USFS, 
UACOE,BLM, 
USFS,CDOT,C 
DFG,DWR,CT, 
SCHR,EII,TCFT, 

SBC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 3A 

20 – 
refer to 
Santa 
Maria 
main-
stem, 
costs 
are 

aggreg 
ated 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Sis-SCS-
4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

NRCS,USFS, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII,TCFT, 

SBC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 3B 5 91850 0 0 0 0 91850 

Sis-SCS-
5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS,CT, 
SCHR,EII,TCFT, 

SBC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

Sis-SCS-
5.2 

Develop and 
implement flood 

control 
maintenance 

program 

CCC,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
SBC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

Sis-SCS-
6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,USFS, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII,TCFT, 

SBC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

Sis-SCS-
6.2 

Develop and 
implement a 
groundwater 

monitoring and 
management 

program 

USGS,USFS,USF 
WS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
SBC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

Sis-SCS-
7.1 

Develop and 
implement  plan to 

vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,ACOE, 
BLM,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
SBC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

Sis-SCS-
7.2 

Develop and 
implement a plan 
to restore natural 
channel features 

CCC,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
SBC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Sis-SCS-
8.1 

Review and 
modify mining 

operations 

USGS,NMFS, 
USFWS,CDFG, 

CDMGCT, 
SCHR,EII,TCFT, 

SBC 

Mining and 
Quarrying 1, 4, 5 3B 5 68030 0 0 0 0 68030 

Sis-SCS-
9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

USFWS,USFS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

Sis-SCS-
9.2 

Develop and 
implement a non-

native species 
monitoring 
program 

CDFG,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

Sis-SCS-
9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

USFWS,USFS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,SBC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

Sis-SCS-
10.1 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS, USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,SBC 

Recreational 
Facilities 

1,2,3,4, 
5 2B 20 76140 76140 76140 76140 0 304560 

Sis-SCS-
10.2 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests 

USFS,USFWS, 
NMFS,BLM, 

CDPR,CDFG, 
CT,SCHR,EII, 

TCFT,SBC 

Recreational 
Facilities 1, 2, 4 2B 5 62400 0 0 0 0 62400 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Sis-SCS-
10.3 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

USFS,CT,SCHR, 
EII,TCFT,SBC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Sis-SCS-
11.1 

Manage 
roadways and 

adjacent riparian 
corridor and 

restore 
abandoned 

roadways 

DOT,CT,SCHR, 
EII,TCFT,SBC Roads 1, 4 3B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

Sis-SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

NMFS,DOT, 
CT,SCHR,EII, 

TCFT,SBC 
Roads 1, 4 20 32260 32260 32260 32260 0 129040 

Sis-SCS-
12.1 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
USFWS,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 312000 0 0 0 0 312000 

Sis-SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDFG,CT, 
SCHR,EII,TCFT, 

SBC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

Sis-SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

NMFS,DOT, 
CT,SCHR,EII, 

TCFT,SBC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Sis-SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CT, 

SCHR,EII,TCFT, 
SBC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Sis-SCS-
14.2 

Review, assess and 
modify if necessary 

all NPDES 
wastewater 

discharge permits 

RWQCB,CT, 
SCHR,EII,TCFT, 

SBC 
Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Sis-SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDFG,LPFW, 
CT,SCHR,EII, 

TCFT,SBC 

Wildfires 1, 4, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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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 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Santa Ynez River 

SYR-
SCS-1.1 

Develop adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards  

NRCS, 
USGS,USFWS, 

NMFS,CT, 
SCHR,EII,TCFT, 

SBC 

Agricultural 
Development 1, 4 2B 20 114800 46285184 46285184 46285184 0 138970352 

SYR-
SCS-1.2 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,BLM, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT, 
SBC 

Agricultural 
Development 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SYR-
SCS-1.3 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

BLM,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Agricultural 
Development 1, 4, 3B 5 47520 0 0 0 0 47520 

SYR-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS, FEMA 
NMFS,SWRCB, 

CDFG,CT, 
SCHR,EII,TCFT, 

SBC 

Agricultural 
Effluents 1, 4 2B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SYR-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 
watershed (See 

Steelhead 
Migration 

Assessment and 
Recovery 

Opportunities for 
the Santa Ynez 
River, California 
2003; and Lower 
Santa Ynez River 

Fish Management 
Plan, 2009.) 

USFS, NMFS, 
USFWS,ACOE, 

BLM,CDFG, 
DWR,CT, 

SCHR,EII,TCFT, 
SBC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 2A 

20-
refer to 
regional 

costs 

0 0 0 0 0 0 

SYR-
SCS-4.1 

Provide fish 
passage around 

dams and 
diversions (e.g., 

Bradbury, 
Gibraltar, and 
Juncal dams) 

BOR, NMFS, 
ACOE,BLM, 
USFS,CDFG, 

DWR,CT,SCHR, 
EII,TCFT,SBC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 20 TBD TBD TBD TBD TBD TBD 

SYR-
SCS-4.2 

Develop and 
implement water 

management plan 
for diversion 
operations 

NRCS,NMFS, 
SWRCB,CDFG, 

CT,SCHR,EII, 
TCFT,SBC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1B 5 TBD TBD TBD TBD TBD TBD 

SYR-
SCS-4.3 

Develop and 
implement water 

management plan 
for dam operations 

(e.g., Bradbury, 
Gibraltar, and 

BOR, SWRCB, 
NMFS,CDFG, 

USGS,CT, 
SCHR,EII,TCFT, 

SBC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1B 100 TBD TBD TBD TBD TBD TBD 

Juncal dams) 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SYR-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USCOE, 
RWQCB,NMF, 

CDFG,CT, 
SCHR,EII,TCFT, 

SBC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

SYR-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
SWRCB,CDFG, 

CT,SCHR,EII, 
TCFT,SBC 

Groundwater 
Extraction 1, 4 1B 5 275550 0 0 0 0 275550 

SYR-
SCS-6.2 

Develop and 
implement a 
groundwater 

monitoring and 
management 

program 

USGS,CT, 
SCHR,EII,TCFT, 

SBC 

Groundwater 
Extraction 1, 4 1B 10 254350 39775 0 0 0 294125 

SYR-
SCS-7.1 

Develop and 
implement plan to 

restore natural 
channel features 

CCC,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
SBC 

Levees and 
Channelization 1, 4 2B 20 4217625 4217625 4217625 4217625 0 16870500 

SYR-
SCS-7.2 

Develop and 
implement a plan 

to vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,USGS, 
ACOE,BLM, 
NMFS,CT, 

SCHR,EII,TCFT, 
SBC 

Levees and 
Channelization 1, 4 2B 100 0 0 0 0 0 0 

SYR-
SCS-7.3 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

NRCS, FEMA, 
USFS,USFWS, 
NMFS,ACOE, 
BLM,CT,SCHR, 
EII,TCFT,SBC 

Levees and 
Channelization 1,4 2B 20 4717625 4717625 4717625 4717625 16870500 

SYR-
SCS-8.1 

Review and 
modify mining 

operations 

USGS,NMFS, 
USFWS,CDFG, 
CDMG,CT,SC 

HR,EII,TCFT, 
SBC 

Mining and 
Quarrying 1, 4, 5 2B 5 68030 0 0 0 0 68030 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Develop and 
implement a 

watershed-wide USFWS,USFS, 100 -
SYR-

SCS-9.1 
plan to assess the 
impacts of non-

native species and 
develop control 

NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,SBC 

Non-Native 
Species 1, 3, 5 2B refer to 

regional 
costs 

0 0 0 0 0 0 

measures 

SYR-
SCS-9.2 

Develop and 
implement a non-

native species 
monitoring 
program 

CDFG,USFWS, 
USFS,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SYR-
SCS-9.3 

Develop and 
implement a 

public education 
program on non-

native species 
impacts 

CDFG,USFWS, 
USFS,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

SYR-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., U.S. 

Forest Service Los 
Padres National 

Forest Land 
Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

USFS,USFWS, 
NMFS,CDFG, 

CT,AC, 
SCHR,EII, 
TCFT,SBC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Southern California Steelhead Recovery Plan January 2012 

9-38 



    

   
 

 

 
     

 

 
  

 

 
 
 

 
  

 
 

 
 

 

 

 
 

 
 

 

 
 

 
 

    

 

 

 

 
 

 
 

 

      

 

 
 

 

 

 
 

 

   
 

 

 

 
 

 
 

 

 
 
 

 
 

 

 
 

 

 

 
 
 

 

 
 
 

 
 

Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SYR-
SCS-
10.2 

Manage off-road 
recreational 

vehicle activity in 
riparian floodplain 

corridors 

USFS,USFWS, 
NMFS,CDFG, 
SCHR,EII,TCFT, 

SBC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
-cost of 
doing 

business 

0 0 0 0 0 0 

SYR-
SCS-
10.3 

Develop and 
implement public 

education 
program on 
watershed 
processes 

CDFG,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 20 76140 76140 76140 76140 0 304560 

SYR-
SCS-
11.1 

Retrofit storm 
drains to filter 

runoff from 
roadways 

NRCS,NMFS, 
DOT,CDOT, 
CDFG,CT, 

SCHR,EII,TCFT, 
SBC 

Roads 1, 4 2B 20 32260 32260 32260 32260 0 129040 

SYR-
SCS-
11.2 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

DOT,USFS, 
NMFS,CDOT, 

CDFG,CT, 
SCHR,EII,TCFT, 

SBC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SYR-
SCS-
12.1 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,NMFS, 
CT,SCHR,EII, 

TCFT,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 312000 0 0 0 0 312000 

SYR-
SCS-
12.2 

Review and 
modify the 

Vandenberg Air 
Force Base 

Integrated Natural 
Resources 

Management Plan 

USAF, USFWS, 
NMFS,CCC, 
CT,SCHR,EII, 

TCFT,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B CDB 0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SYR-
SCS-
12.3 

Develop and 
implement an 

estuary restoration 
and management 

plan  

VAFB,NMFS, 
CCC, AC, 

BLM,USFS,CT, 
SCHR,EII,TCFT, 

SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 38133615 0 0 0 0 38133615 

SYR-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

NMFS,BLM, 
RWQCB, 

CDFG,CT, 
SCHR,EII,TCFT, 

SBC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

SYR-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

NMFS,DOT, 
CT,SCHR,EII, 

TCFT,SBC 

Urban 
Development 1, 4 2B 20 0 0 0 0 0 0 

SYR-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,NMFS, 

CDFG,CT, 
SCHR,EII,TCFT, 

SBC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SYR-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 
(e.g., Lompoc 

Regional 
Wastewater 

Treatment Facility 
and Santa Ynez 

Band Wastewater 
Treatment Facility) 

RWQCB,CDFG 
NMFS, CT, 

SCHR,EII,TCFT, 
SBC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SYR-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDFG,LPFW, 
CT,SCHR,EII, 

TCFT,SBC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

Southern California Steelhead Recovery Plan January 2012 

9-40 



    

 

   
 

 

 
     

 

 

 

 

 

   
 

  
 

 

 
 

 

 
 

 

 

 
 

 

   
 

 

  
 

 
 

 

 
   

 

  
 

 
 

 

 

 
   

 

Monte Arido Highlands Biogeographic Population Group 

Table 9-6. Southern California Steelhead DPS Recovery Action Table for Ventura River Sub-Watersheds (Monte Arido Highlands BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Mainstem Ventura River 

VenR-
SCS-1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Agricultural 
Development 1, 4 2B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

VenR-
SCS-1.2 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,BLM, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Agricultural 
Development 1, 4, 2B 5 47520 0 0 0 0 47520 

VenR-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,BLM, 
USFWS,NMFS, 
CDFG,CT,SC 
HR,EII,TCFT, 

VC 

Agricultural 
Development 1, 4 2B 

2 – refer 
to 

regional 
costs 

0 0 0 0 0 0 

VenR-
SCS-2.1 

Develop and 
implement a plan 
to minimize runoff 
from agricultural 

activities 

NRCS,NMFS,R 
WQCB, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Agricultural 
Effluents 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

VenR-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

USFS,USFWS, 
USDOT,NMFS, 
CDFG,CDOT 

DWR,CT, 
SCHR,EII,TCFT, 

VC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 3A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

VenR-
SCS-4.1 

Provide fish 
passage around 

dams and 
diversions (e.g., 

Foster Park, Robles 
diversions) 

BOR,NMFS, 
USFWS, 
SWRCB, 

CDFG,DWR, 
CT,SCHR,EII, 

TCFT,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 20 TBD TBD TBD TBD TBD TBD 

VenR-
SCS-4.2 

Develop and 
implement a water 
management plan 

for diversion 
operations (e.g., 

Foster Park, Robles 
diversions, etc.) 

BOR,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1B 5 TBD TBD TBD TBD TBD TBD 

VenR-
SCS-4.3 

Develop and 
implement a water 
management plan 
for dam operations 
(e.g., Casitas and 

Matilija) 

BOR,NMFS, 
USGS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1B 100 TBD TBD TBD TBD TBD TBD 

VenR-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

NRCS,ACOE, 
USFWS,NMF, 
CCC,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

VenR-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Groundwater 
Extraction 1, 4 1A 5 275550 0 0 0 0 275550 

VenR-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Groundwater 
Extraction 1, 4 1A 10 254350 39775 0 0 0 294125 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

VenR-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

NRCS,USGS,A 
COE,BLM, 

USFWS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Levees and 
Channelization 1, 4 2B 100 0 0 0 0 0 0 

VenR-
SCS-7.2 

Develop and 
implement a plan 
to restore natural 
channel features 

NRCS,USGS,U 
SFWS, 

ACOE,BLM,N 
MFS,CCC, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Levees and 
Channelization 1, 4 2B 20 4217625 4217625 4217625 4217625 0 16870500 

VenR-
SCS-7.3 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,USGS, 
ACOE,BLM, 
NMFS,CT, 

SCHR,EII,TCFT, 
VC 

Levees and 
Channelization 1, 4 2B 100 0 0 0 0 0 0 

VenR-
SCS-8.1 

Review and 
modify mining 

operations 

USGS,NMFS, 
USFWS,CDFG, 

CDMG,CT, 
SCHR,EII, 
TCFT,VC 

Mining and 
Quarrying 1, 4, 5 3B 5 68030 0 0 0 0 68030 

VenR-
SCS-9.1 

Develop and 
implement a non-

native species 
monitoring 
program 

CDFG,NMFS, 
CT,SCHR,EII, 

TCFT,VC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

VenR-
SCS-9.2 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,USFW, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

VenR-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,USFWS, 
NMFS,CT, 

SCHR,EII,TCFT, 
VC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

Review and 

VenR-
SCS-
10.1 

modify 
development and 

management 
plans for 

recreational areas 

USFS,USFWS, 
NMFS,CDFG, 
CCC,NMFS, 

BLM,CT, 
SCHR,EII,TCFT, 

Recreational 
Facilities 

1, 2, 3, 
4, 5 1B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

and national VC 
forests 

VenR-
SCS-
10.2 

Develop and 
implement a 

public education 
program on 
watershed 
processes 

NRCS,USFS, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII, 
TCFT,VC 

Recreational 
Facilities 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

VenR-
SCS-
10.3 

and national 
forests (e.g., U.S. 

Forest Service Los 
Padres National 

Forest Land 

USFS,USFWS, 
CDPR,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

VenR-
SCS-
10.4 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests 

USFS,USFWS, 
BLM,NMFS, 

CDFG,OVLC, 
CT,SCHR,EII, 

TCFT,VC 

Recreational 
Facilities 

1,2,3, 
4,5 2B 5 62400 0 0 0 0 62400 

VenR-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

USDOT, 
USFWS, 

NRCS,NMFS, 
CDOT,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

VenR-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

NRCS,NMFS,U 
SDOT,USFS, 

USFWS,CDOT, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Roads 1, 4 2B 20 32260 32260 32260 32260 0 129040 

VenR-
SCS-
12.1 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
NMFS,USFWS, 
CT,SCHR,EII, 

TCFT,VC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2B 5 312000 0 0 0 0 312000 

VenR-
SCS-
12.2 

Develop and 
implement an 

estuary restoration 
and management 

plan 

USFWS,NMFS, 
CDFG,CCC, 

AC,BLM,USFS, 
CT,SCHR,EII,T 

CFT,VC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 4606250 0 0 0 0 4606250 

VenR-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

VenR-
SCS-
13.2 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

VenR-
SCS-
13.3 

Retrofit storm 
drains in 

developed areas 

NMFS,USDOT, 
CDOT,CDFG, 

RWQCB, 
CT,SCHR,EII, 

TCFT,VC 

Urban 
Development 1, 4 2B 20 0 0 0 0 0 0 

VenR-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
NMFS, 

SWRCB, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

VenR-
SCS-
14.2 

Review, assess and 
modify if necessary 

all NPDES 
wastewater 

discharge permits 
(e.g., Ojai Valley 
Sanitary District 

Wastewater 
Treatment Facility) 

RWQCB, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

VenR-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,NMFS, 
USGS,CDFG, 

LPFW,CT, 
SCHR,EII,TCFT, 

VC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Coyote Creek 

CC-
SCS-1.1 

Manage 
agricultural 

development 
and restore 

riparian zones 

BLM,NMFS, 
CT,SCHR,EII, 

TCFT,VC 

Agricultural 
Development 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

CC-
SCS-1.2 

Manage livestock 
grazing to 

maintain or 
restore aquatic 

habitat functions 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Agricultural 
Development 1, 4, 2B 5 47520 0 0 0 0 47520 

CC-
SCS-1.3 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Agricultural 
Development 1, 4 2B 20 12400 4998400 4998400 4998400 0 15007600 

CC-
SCS-2.1 

Develop and 
implement a plan 
to minimize runoff 
from agricultural 

activities 

NRCS,SWRCB, 
RWQCB, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Agricultural 
Effluents 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

CC-
SCS-3.1 

Develop and 
implement plan 

to remove or 
modify fish 

passage barriers 
within the 
watershed 

NMFS,BOR, 
CDFG,CDOT, 
CT,SCHR,EII, 

TCFT,VC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 2A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

CC-
SCS-4.1 

Provide fish 
passage around 

dams and 
diversions (e.g., 
Casitas dam) 

BOR,NMFS, 
USFWS, 

SWRCB,CDFG, 
DWR,CT,SCHR, 

EII,TCFT,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 20 TBD TBD TBD TBD TBD TBD 

CC-
SCS-4.2 

Develop and 
implement water 

management 
plan for dam 

operations (e.g., 

BOR,NMFS, 
USFWS, 

SWRCB,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 5 TBD TBD TBD TBD TBD TBD 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Casitas dam) 

CC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

NRCS,ACOE,N 
MFS, CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

CC-
SCS-6.1 

Conduct 
groundwater 

extraction 
analysis and 
assessment 

USGS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

CC-
SCS-6.2 

Develop and 
implement a 
groundwater 

monitoring and 
management 

program 

USGS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

CC-
SCS-7.1 

Develop and 
implement plan 

to restore natural 
channel features  

NRCS,NMFS, 
USFWS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

CC-
SCS-7.2 

Develop and 
implement plan 

to vegetate 
levees and 
eliminate or 

minimize 
herbicide use 
near levees 

FEMA,NRCS, 
ACOE,NMFS, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

CC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-
native species 
and develop 

control measures 

CDFG,CDPR, 
USFWS,USFS, 

NMFS,CT, 
SCHR,EII,TCFT, 

VC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

CC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
NMFS,USFWS, 
USFS,CT,SCHR, 

EII,TCFT,VC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

CC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
NMFS,USFWS, 
USFS,CT,SCHR, 

EII,TCFT,VC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

CC-
SCS-
10.1 

Review and 
modify 

development 
and 

management 
plans for 

recreational 
areas and 

national forests 
(e.g. E.P. Foster 
Memorial Park, 

Casitas 
Recreational 

Area, Charles M. 
Teague Memorial 

Watershed, Los 
Padres National 

Forest, Ojai 
Ranger District) 

BOR,USFS, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Recreational 
Facilities 1, 3,5 2B 20 76140 76140 76140 76140 0 304560 

CC-
SCS-
11.1 

Manage 
roadways and 

adjacent riparian 
corridor and 

restore 
abandoned 

NRCS,USDOT, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

roadways 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

CC-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

NMFS,USDOT, 
CDOT,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

CC-
SCS-
13.1 

Develop, adopt, 
and implement 

land-use planning 
policies and 

standards 

NMFS,CCC, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

CC-
SCS-
13.2 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

USDOT,NMFS, 
USFWS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

CC-
SCS-
13.3 

Retrofit storm 
drains in 

developed areas 

NMFS,USDOT, 
CDOT,CDFG, 

USFWS,CT, 
SCHR,EII,TCFT, 

VC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

CC-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater 
Permits 

RWQCB, 
SWRCB,CDFG, 

NMFS,CT, 
SCHR,EII,TCFT, 

VC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

CC-
SCS-
14.1 

Review, assess 
and modify 

NPDES 
wastewater 

discharge permits 

SWRCB, 
RWQCB, 

NMFS 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

CC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 
management 

plan 

USFS,USFWS, 
NMFS,USGS, 
CDFG,LPFW, 
CT,SCHR,EII, 

TCFT,VC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Matilija Creek 

MC-
SCS-1.1 

Develop, adopt 
and implement 

agricultural land-
use planning 
policies and 

NRCS,USFWS, 
NMFS,CDFG, 
RWQCB,CT, 

SCHR,EII,TCFT, 
VC 

Agricultural 
Development 1, 4 2B 20 13640 5498240 5498240 5498240 0 16508360 

MC-
SCS-2.1 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,USFWS, 
NMFS,CDFG, 
RWQCB,CT, 

SCHR,EII,TCFT, 
VC 

Agricultural 
Development 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 3A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MC-
SCS-4.1 

Provide fish 
passage around 

dams and 
diversions (e.g., 
remove Matilija 

dam) 

ACOE,BOR, 
NMFS,USFS, 
USFWS,CCC 

CDFG, 
RWQCB,MC, 
CT,SCHR,EII, 

TCFT,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 20 TBD TBD TBD TBD TBD TBD 

MC-
SCS-4.2 

Develop and 
implement water 

management plan 
for diversion 
operations 

ACOE,BOR, 
NMFS,CDFG, 

SWRCB,CT,MC 
SCHR,EII,TCFT 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1B 5 TBD TBD TBD TBD TBD TBD 

MC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

NRCS,USFS, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

MC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
SWRCB,CDFG 
CT,SCHR,EII, 

TCFT,VC 

Groundwater 
Extraction 1, 4 1B 5 275550 0 0 0 0 275550 

MC-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
SWRCB,CDFG, 

CT,SCHR,EII, 
TCFT,VC 

Groundwater 
Extraction 1, 4 1B 10 254350 39775 0 0 0 294125 

MC-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 

corridor 
restoration plan 

NRCS,USFS,USF 
WS,USGS, 

ACOE, 
BLM,NMFS, 
CT,SCHR,EII, 

TCFT,VC 

Levees and 
Channelization 1, 4 2B 100 0 0 0 0 0 0 

MC-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features  

CCC,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

MC-
SCS-7.3 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,USGS, 
ACOE,BLM, 
NMFS,CT, 

SCHR,EII,TCFT, 
VC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

MC-
SCS-8.1 

Review and 
modify mining 

operations 

USGS,NMFS, 
USFWS, 

CDFG,CDMG 
CT,SCHR,EII, 

TCFT,VC 

Mining and 
Quarrying 1, 4, 5 3B 5 68030 0 0 0 0 68030 

MC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,NMFS, 
UFWS,USFS 

CT,SCHR,EII, 
TCFT,VC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

MC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,NMFS, 
USFWS,USFS, 
CT,SCHR,EII, 

TCFT,VC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,NMFS, 
USFWS,USFS, 
CT,SCHR,EII, 

TCFT,VC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

MC-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests 

USFS,USFWS, 
NMFS,CDFG, 

MC,CT, 
SCHR,EII,TCFT, 

VC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

MC-
SCS-
10.2 

Manage off-road 
recreational 

vehicle activity in 
riparian floodplain 

corridors 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
-cost of 
doing 

business 

0 0 0 0 0 0 

MC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

USDOT,CDOT, 
USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MC-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

USDOT,NMFS, 
CDOT,CDFG, 

RWQCB 
CT,SCHR,EII, 

TCFT,VC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

MC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

NMFS,USFWS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

MC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

USDOT,NMFS, 
CDOT,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

MC-
SCS-
14.1 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,NMFS, 
MC,CT,SCHR, 

EII,TCFT,VC 

Urban Effluents 1, 4 2B 

ongoing 
-cost of 
doing 

business 

0 0 0 0 0 0 

MC-
SCS-
14.2 

Review, assess and 
modify residential 
and commercial 

wastewater septic 
treatment facilities 

RWQCB, 
CDFG,NMFS, 
MC,CT,SCHR, 

EII,TCFT,VC 

Urban Effluents 1, 4 2B 

ongoing 
-cost of 
doing 

business 

0 0 0 0 0 0 

MC-
SCS-
14.3 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 
CT,SCHR,EII, 

TCFT,VC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

MC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,CDFG, 

LPFW,CT, 
SCHR,EII,TCFT, 

VC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

North Fork Matilija Creek 

NFMC-
SCS-1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Agricultural 
Development 1, 4, 2B 5 47520 0 0 0 0 47520 

NFMC-
SCS-1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Agricultural 
Development 1, 4 2B 0 0 0 0 0 0 0 

NFMC-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USFWS,U 
SFWS,NMFS, 

SWRCB, 
REWQCB, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Agricultural 
Effluents 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

NFMC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

USFS,USFWS,N 
MFS,CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

NFMC-
SCS-4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2B 5 91850 0 0 0 0 91850 

NFMC-
SCS-4.2 

Provide fish 
passage around 

dams and 
diversions 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 5 91850 0 0 0 91850 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

NFMC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USFS,USFWS, 
NMFS,CDFG, 

CDOT,CT, 
SCHR,EII,TCFT, 

VC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

NFMC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,USFS, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

NFMC-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,USFWS, 
USFS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

NFMC-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 

corridor 
restoration plan 

NMFS,USFWS, 
ACOE, CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

NFMC-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features 

NMFS, 
USFWS,ACOE, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

NFMC-
SCS-8.1 

Develop and 
implement plan to 

remove and 
maintain quarry 
and landslide 

debris from the 
channel 

USGS,NMFS, 
USFS,USFWS, 

CDFG,CDMG, 
MC,CT, 

SCHR,EII,TCFT, 
VC 

Mining and 
Quarrying 1, 4, 5 1A 5 68030 0 0 0 0 68030 

NFMC-
SCS-8.2 

Review and 
modify mining 

operations 

USGS,NMFS, 
USFWS,CDFG, 

CDMG,CT, 
SCHR,EII, 
TCFT,VC 

Mining and 
Quarrying 1, 4, 5 2B 5 68030 0 0 0 0 68030 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

NFMC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

NFMC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

NFMC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

NFMC-
SCS-
10.1 

Develop and 
implement public 

education 
program on 
watershed 
processes 

CDFG,NMFS, 
CT,SCHR,EII, 

TCFT,VC 

Recreational 
Facilities 1, 3,5 2B 20 76140 76140 76140 76140 0 304560 

NFMC-
SCS-
10.2 

Review and 
modify develop 

and management 
plans for 

recreational areas 
and national 

forests (e.g., U.S. 
Forest Service Los 
Padres National 

Forest Land 
Management 
Plan, Southern 

California National 
Forest Vision, Forest 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Strategy, and 
Design Criteria) 

NFMC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,USFS, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII,TCF, 

VC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

NFMC-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,USFS, 
USFWS,NMFS, 
CDFG,CT,SCH 
R,EII, TCFT,VC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

NFMC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
USGS,NMFS, 
CDFG,LPFW, 
CT,SCHR,EII, 

TCFT,VC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

San Antonio Creek 

SAC-
SCS-1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Agricultural 
Development 1,4 2B 5 62400 0 0 0 0 62400 

SAC-
SCS-1.2 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Agricultural 
Development 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SAC-
SCS-1.3 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Agricultural 
Development 1, 4, 2B 5 47520 0 0 0 0 47520 

SAC-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,UWFWS, 
NMFS, 

RWQCB, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Agricultural 
Effluents 1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SAC-
SCS-2.2 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

USSC,USFWS, 
NMFS,CDFG, 
SWRCB,CT, 

SCHR,EII,TCFT, 
VC 

Agricultural 
Effluents 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SAC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,USFWS, 
CDOT,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 2A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SAC-
SCS-4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

NMFS,USFWS, 
SWRCB,CDFG, 

CT,SCHR,EII, 
TCFT,VC 

Dams and 
Surface Water 

Diversions 
1, 4 1A 5 TBD TBD TBD TBD TBD TBD 

SAC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

NMFS,NRCS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

SAC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS,US 
FWS,CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Groundwater 
Extraction 1, 4 1B 5 275550 0 0 0 0 275550 

SAC-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS,US 
FWS,CDFG,CT, 
SCHR,EII,TCFT 

Groundwater 
Extraction 1, 4 1B 10 254350 39775 0 0 0 294125 

SAC-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

USGS,ACOE, 
BLM,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Levees and 
Channelization 1, 4 2B 100 0 0 0 0 0 0 

SAC-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features  

NRCS,ACOE,N 
MFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC 

Levees and 
Channelization 1, 4 2B 20 4217625 4217625 4217625 4217625 0 16870500 

SAC-
SCS-7.3 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,NRCS, 
NMFS,ACOE, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC 

Levees and 
Channelization 1, 4 2B 100 0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SAC-
SCS-9.1 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,USFWS, 
NMFS,CT, 

SCHR,EII,TCFT, 
VC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SAC-
SCS-9.2 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,USFWS, 
NMFS,CT, 

SCHR,EII,TCFT, 
VC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SAC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,USFWS, 
NMFS,CT, 

SCHR,EII,TCFT, 
VC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

SAC-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., Camp 

Comfort) 

USFS,USFWS, 
NMFS,CDFG, 

NMFS,CT, 
SCHR,EII,TCFT, 

VC 

Recreational 
Facilities 1, 3, 5 2B 

ongoing 
– doing 
business 

0 0 0 0 0 0 

SAC-
SCS-
10.2 

Develop, adopt, 
and implement 

recreational land-
use planning 

policies 

USFS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 5 62400 0 0 0 0 62400 

SAC-
SCS-
10.3 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFWS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Recreational 
Facilities 

1, 2, 3, 
4 2B 5 62400 0 0 0 0 62400 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SAC-
SCS-
11.1 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,RWQC, 
CDFG,NMFS, 
USFWS,SCHR, 
EII,TCFT,VC 

Road 1, 4 2B 

20-
regional 

costs 
0 0 0 0 0 

SAC-
SCS-
11.2 

Manage 
roadways 

adjacent riparian 
corridor and 

restore 
abandoned 

roadways 

CDOT,NRCSUS 
FWS,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SAC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

NMFS,USFWS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

SAC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

CDOT,CDFG, 
NMFS,USFWS, 
CT,SCHR,EII, 

TCFT,VC 

Urban 
Development 1, 4 2B 20 0 0 0 0 0 0 

SAC-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB,CDF 
G 

SWRCB,NMFS, 
USFWS,CT, 

SCHR,EII,TCFT, 
VC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SAC-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,NMFS, 

USFWS,CT, 
SCHR,EII,TCFT, 

VC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SAC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDFG,LPFW, 
CT,SCHR,EII, 

TCFT,VC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Table 9-7. Southern California Steelhead DPS Recovery Action Table for Santa Clara River Sub-Watersheds (Monte Arido Highlands 
BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 

Listing 
Factor 

s 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Mainstem Santa Clara River 

SCR-
SCS-1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,USFS, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII, 

TCFT,VC,LAC 

Agricultural 
Development 1, 4, 2B 20 62400 0 0 0 0 62400 

SCR-
SCS-1.2 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,USFWS,N 
MFS,BLM, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC,LAC 

Agricultural 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

SCR-
SCS-1.3 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,USFWS,N 
MFS,BLM, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC,LAC 

Agricultural 
Development 1,4 2B 5 62400 0 0 0 0 62400 

SCR-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USFWS 
SWRCB, 
RWQCB, 

CDFG,CT, 
SCHR,EII,TCFT, 

VC,LAC 

Agricultural 
Effluents 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 

Listing 
Factor 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators s 
(1 - 5) 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SCR-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 
fish passage 
barriers within the 
watershed (See 
Santa Clara River 
Steelhead Trout 
Assessment and 
Recovery 
Opportunities, 
2005.) 

NMFS,USFWS, 
ACOE,CDFG, 

DWR,CT,SCHR, 
EII,TCFT,VC, 

LAC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 2A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SCR-
SCS-4.1 

Provide fish 
passage around 

dams and 
diversions (e.g., 
Vern Freeman 

Diversion) 

NMFS,BOR, 
ACOE, USFWS, 
SWRCB,CDFG, 
DWR,CT,SCHR, 

EII,TCFT,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 20 TBD TBD TBD TBD TBD TBD 

SCR-
SCS-4.2 

Develop and 
implement water 

management plan 
for diversion 

operations (e.g., 
Vern Freeman 

Diversion) 

NMFS,BOR, 
SWRCB,USGS, 
USFWS,CDFG, 
CT, SCHR,EII, 

TCFT,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 5 50440 0 0 0 0 50440 

SCR-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,USFWS, 
ACOE,BLM, 

NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,VC,LAC 

Flood Control 
Maintenance 1, 4 1B 100 0 0 0 0 0 0 

SCR-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
SWRB,CDFG, 
CT,SCHR,EII, 

TCFT,VC,LAC 

Groundwater 
Extraction 1, 4 1A 5 275550 0 0 0 0 275550 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 

Listing 
Factor 

s 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SCR-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,SWRCB, 
NMFS,CDFG, 
CT, SCHR,EII, 
TCFT,VC,LAC 

Groundwater 
Extraction 1, 4 1B 10 254350 39775 0 0 0 294125 

SCR-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

CCC,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
VC,LAC 

Levees and 
Channelization 1, 4 1B 20 4217625 4217625 4217625 4217625 0 16870500 

SCR-
SCS-7.2 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,USGS, 
ACOE,BLM, 
NMFS,CT, 

SCHR,EII,TCFT, 
VC,LAC 

Levees and 
Channelization 1, 4 1B 100 0 0 0 0 0 0 

SCR-
SCS-8.1 

Review and 
modify mining 

operations 

USGS,NMFS, 
USFWS,CDFG, 

CDMGCT, 
SCHR,EII,TCFT, 

VC,LAC 

Mining and 
Quarrying 1, 4, 5 2B 5 68030 0 0 0 0 68030 

SCR-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

USFS,USFWS, 
NMFS,CDFG, 

CDPR,CT, 
SCHR,EII,TCFT, 

VC,LAC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SCR-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

USFS,USFWS, 
NMFS,CDFG, 

CDPR,CT, 
SCHR,EII,TCFT, 

VC,LAC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 

Listing 
Factor 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators s 
(1 - 5) 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SCR-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

USFS,UFWS,NM 
FS,CDFG, 
CDPR,CT, 
SCHR,EII, 

TCFT,VC,LAC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

Review and 

SCR-
SCS-
10.1 

modify 
development and 

management 
plans recreational 
areas and national 

CCC,NMFS, 
BLM,CT, 
SCHR,EII, 

TCFT,VC,LAC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 1B 1 68030 0 0 0 0 68030 

forests 

SCR-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

NMFS,USFS, 
USFWS,CCC, 

CDFG,FOSCR, 
CT, SCHR,EII, 
TCFT,VC,LAC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 156333 

335 0 0 0 0 156333335 

SCR-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
NMFS,CT, 

SCHR,EII,TCFT, 
VC,LAC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2B 5 312000 0 0 0 0 312000 

SCR-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
USGS,NMFS, 
CDFG,LPFW, 
CT,SCHR,EII, 

TCFT,VC,LAC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Santa Paula Creek 

SP-SCS-
1.1 

Manage Livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,USFWS,N 
MFS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Agricultural 
Development 1, 4 2B 20 12400 4998400 4998400 4998400 0 4998400 

SP-SCS-
1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,USFWS,N 
MFS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Agricultural 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

SP-SCS-
1-3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,USFWS,N 
MFS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Agricultural 
Development 1, 4 2B 20 12400 4998400 4998400 4998400 0 4998400 

SP-SCS-
2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,NMFS, 
USFWS, 
SWRCB, 

RWQCB,CDFG 
CT,SCHR,EII, 

TCFT,VC 

Agricultural 
Effluents 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SP-SCS-
3.1 

Develop and 
implement plant to 
remove or modify 

fish passage 
barriers within the 
watershed (See 

Santa Clara River 
Steelhead Trout 
Assessment and 

Recovery 
Opportunities, 

2005.) 

NMFS,USFS, 
USFWS,ACOE, 

CDFG,CT, 
SCHR,EII,TCFT, 

KSW,VC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 3A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SP-SCS-
4.1 

Provide fish 
passage around 

dams and 
diversions (e.g., 

Harvey Diversion) 

NMFS,ACOE, 
USFWS,DWR, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 5 TBD TBD TBD TBD TBD TBD 

SP-SCS-
4.2 

Develop and 
implement water 

management plan 
for diversion 
operations 

USGS,USFS, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII,TCFT, 

KSW,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 5 TBD TBD TBD TBD TBD TBD 

SP-SCS-
5.1 

Develop and 
implement flood 

control 
maintenance 

program 

ACOE,NRCS 
BLM,NMFS, 

USFWS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Flood Control 
Maintenance 1, 4 1B 100 0 0 0 0 0 0 

SP-SCS-
6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
USFWS,CDFG, 

SWRCB,CT, 
SCHR,EII,TCFT, 

KSW,VC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

SP-SCS-
6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
USFWS,CDFG, 

SWRCB,CT, 
SCHR,EII,TCFT, 

KSW,VC 

Groundwater 
Extraction 1, 4 2B 3 275550 0 0 0 0 275550 

SP-SCS-
7.1 

Develop and 
implement plan to 

restore natural 
channel features  

NMFS,NRCS, 
USFWS, 

CDFG,CT, 
SCHR,EII,TCFT, 

KSW,VC 

Levees and 
Channelization 1, 4 1B 20 4217625 4217625 4217625 4217625 0 16870500 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SP-SCS-
7.2 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,NRCS, 
USGS,ACOE, 
BLM,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
KSW,VC 

Levees and 
Channelization 1, 4 1B 100 0 0 0 0 0 0 

SP-SCS-
7.3 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

NRCS,USGS, 
ACOE,BLM, 
NMFS,CDFG 
CT,SCHR,EII, 

TCFT,KSW,VC 

Levees and 
Channelization 1, 4 1B 20 4217625 4217625 4217625 4217625 4217625 16870500 

SP-SCS-
9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,USFS, 
USFWS,NMFS, 

CDFG,CT, 
SCHR,EII, 

TCFT,KSW,VC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SP-SCS-
9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,NMFS, 
USFWS,USFS, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SP-SCS-
9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,NMFS, 
USFS,USFWS, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

SP-SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing -
cost of 
doing 

business 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

recreational areas 
and national 
forests (e.g., 
Steckel Park) 

SP-SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SP-SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

NMFS,USFWS, 
CDFG,CT, 

SCHR,EII,TCFT, 
KSW,VC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

SP-SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

NMFS,CDOT, 
CDFG,CT, 

SCHR,EII,TCFT, 
KSW,VC 

Urban 
Development 1, 4 2B 20 0 0 0 0 0 0 

SP-SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 

NMFS,CT, 
SCHR,EII,TCFT, 

KSW,VC 

Urban Effluents 1, 4 2B 

ongoing -
cost of 
doing 

business 

0 0 0 0 0 0 

SP-SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB,CDFG 
NMFS,USFWS, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Urban Effluents 1, 4 2B 

ongoing -
cost of 
doing 

business 

0 0 0 0 0 0 

SP-SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 
management 

plan, 

USFS,USFWS, 
NMFS,USGS, 
CDFG,LPFW, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Sespe Creek 

SesC-
SCS-1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,USFS, 
USFWS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Agricultural 
Development 1, 4 2B 20 62000 24992000 24992000 24992000 0 75038000 

SesC-
SCS-1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,NMFS, 
USFS,USFWS, 
BLM,CDFG, 
RWQCB,CT, 

SCHR,EII,TCFT, 
KSW,VC 

Agricultural 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

SesC-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USFS, 
USFWS,NMFS, 

RWQCB, 
SWRCB,CDFG, 

CT,SCHR,EII, 
TCFT,KSW,VC 

Agricultural 
Effluents 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SesC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 
watershed (See 

Santa Clara River 
Steelhead Trout 
Assessment and 

Recovery 
Opportunities, 

2005.) 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 3A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SesC-
SCS-4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

NMFS,USFWS,S 
WRCB,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 5 91850 0 0 0 0 91850 

SESC-
SCS-4.2 

Provide fish 
passage around 

dams and 
diversions 

NMFS,USFWS,S 
WRCB,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 5 91850 0 0 0 0 91850 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SesC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

NRCS,NMFS, 
USFWS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

SesC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
SWRCB,CDFG, 

CT,SCHR,EII, 
TCFT,KSW,VC 

Groundwater 
Extraction 1, 4 1B 5 275550 0 0 0 0 275550 

SesC-
SCS-5.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
SWRCB,CDFG, 

CT,SCHR,EII, 
TCFT,KSW,VC 

Groundwater 
Extraction 1, 4 1B 10 254350 39775 0 0 0 294125 

SesC-
SCS-7.1 

Develop and 
implement plan to 

restore natural 
channel features 

NRCS,NMFS, 
USFWS,ACOE, 

CDFG,CT, 
SCHR,EII,TCFT, 

KSW,VC 

Levees and 
Channelization 1, 4 2B 20 4217625 4217625 4217625 4217625 0 16870500 

SesC-
SCS-7.2 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,NRCS, 
USGS,USFWS, 
ACOE,BLM, 

NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Levees and 
Channelization 1, 4 2B 100 0 0 0 0 0 0 

SesC-
SCS-8.1 

Review and 
modify mining 

operations 

USGS,NMFS, 
USFWS,CDFG, 

CDMGCT, 
SCHR,EII,TCFT, 

KSW,VC 

Mining and 
Quarrying 1, 4, 5 2B 5 68030 0 0 0 0 68030 

SesC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,USFS, 
USFWS,NMFS, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SesC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,NMFS, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SesC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,USFS, 
USFWS,NMFS, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

SesC-
SCS-
10.1 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 20 76140 76140 76140 76140 0 304560 

SesC-
SCS-
10.2 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., U.S. 

Forest Service Los 
Padres National 

Forest Land 
Management Plan 
Southern California 

National Forest 
Vision, Forest 
Strategy, and 

Design Criteria) 

USFS,USFWS, 
NMFS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SesC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

USFS,USFWS, 
NMFS,CDOT,C 

DFG,CT, 
SCHR,EII,TCFT, 

KSW,VC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SesC-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

USFS,USFWS,N 
MFS,CDOT, 
CDFG,CT, 

SCHR,EII,TCFT, 
KSW,VC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

SesC-
SCS-
13.1 

Develop and 
implement riparian 
restoration plan to 
replace artificial 
bank stabilization 

structures 

NRCS,NMFS, 
FEMA,AOEC, 

BLM,CT, 
SCHR,EII,TCFT, 

KSW,VC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

SesC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

NMFS,CDOT, 
CDFG,CT, 

SCHR,EII,TCFT, 
KSW,VC 

Urban 
Development 1, 4 2B 20 0 0 0 0 0 0 

SesC-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
NMFS,USFWS, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SesC-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 
(e.g., Cuyama 

Community 
Sanitation District 

Treatment Facility) 

RWQCB, 
CDFG,NMFS, 
USFS,USFWS, 
CT,SCHR,EII, 

TCFT,KSW,VC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SesC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 

USFS,USFWS, 
USGS,NMFS, 
CDFG,LPFW, 
CT,SCHR,EII, 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

hazardous fuels TCFT,KSW,VC 
management plan 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Piru Creek 

PC-
SCS-1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,USFS, 
USFWS,NMFS, 

BLM,CDFG,CT, 
SCHR,EII,TCFT, 
KSW,VC,LAC 

Agricultural 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

PC-
SCS-1.2 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,USFS, 
USFWS,NMFS, 

BLM,CDFG,CT, 
SCHR,EII,TCFT, 

VC,LAC 

Agricultural 
Development 1, 4 2B 5 47520 0 0 0 0 47520 

PC-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,USFS, 
USFWS,NMFS, 

BLM,CDFG,CT, 
SCHR,EII,TCFT, 
KSW,VC,LAC 

Agricultural 
Development 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

PC-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USFS, 
USFWS,NMFS, 
RWQCB,CT, 

SCHR,EII,TCFT, 
KSW,VC,LAC 

Agricultural 
Effluents 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

PC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 
watershed (See 

Santa Clara River 
Steelhead Trout 
Assessment and 

Recovery 
Opportunities, 

2005.) 

NMFS,USFS, 
USFWS,ACOE, 

BLM,CDFG, 
DWR,CTS,CHR, 
EII,TCFT,KSW, 

VC,LAC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 3A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

PC-
SCS-4.1 

Provide fish 
passage around 

dams and 
diversions (e.g., 

Santa Felicia and 
Pyramid dams) 

FERC,NMFS, 
USFS,USFWS, 
NMFS,DWR, 
CDFG,CT, 

SCHR,EII,TCFT, 
KSW,VC,LAC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 10 TBD TBD TBD TBD TBD TBD 

PC-
SCS-4.2 

Develop and 
implement water 

management plan 
for dam operations  

U FERC,NMFS, 
USFS,USFWS, 
NMFS,DWR, 
CDFG,CT, 

SCHR,EII,TCFT, 
KSW,VC,LAC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 5 TBD TBD TBD TBD TBD TBD 

PC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

NRCS,USGS, 
ACOE, 

BLM,NMFS, 
CDFG,CT, 

SCHR,EII,TCFT, 
KSW,VC,LAC 

Flood Control 
Maintenance 1, 4 1A 100 0 0 0 0 0 0 

PC-
SCS-5.2 

Develop and 
implement flood 

control 
maintenance 

program 

ACOE,USFWS, 
NMFS, CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC, 
LAC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

PC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
DWR,SWRCB, 

CDFG,CT, 
SCHR,EII,TCFT, 
KSW,VC,LAC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

PC-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
DWR,SWRCB, 

CDFG,CT, 
SCHR,EII,TCFT, 
KSW,VC,LAC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

PC-
SCS-7.1 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 

FEMA,USGS, 
ACOE,BLM, 
NMFS,CT, 

SCHR,EII,TCFT, 
VC,LAC 

Levees and 
Channelization 1, 4 1A 100 0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

use near levees 

PC-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features 

USGS,ACOE, 
BLM,NMFS, 
CT,SCHR,EII, 
TCFT,SW,VC, 

LAC  

Levees and 
Channelization 1, 4 1B 20 4217625 4217625 4217625 4217625 0 16870500 

PC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,NMFS, 
USFS,USFWS, 
CDFG,CT, 

SCHR,EII,TCFT, 
KSW,VC,LAC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

PC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,NMFS, 
USFS,USFWS, 
CDFG,CT, 

SCHR,EII,TCFT, 
KSW,VC,LAC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

PC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,NMFS, 
USFS,USFWS, 
CDFG,CT, 

SCHR,EII,TCFT, 
KSW,VC,LAC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

PC-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., U.S. 

Forest Service Los 
Padres National 

Forest Land 
Management Plan 
Southern California 

National Forest 

USFS,USFWS, 
NMFS,CDFG, 

DWR,CT, 
SCHR,EII,TCFT, 
KSW,VC,LAC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Vision, Forest 
Strategy, and 

Design Criteria) 

PC-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,CDFG, 

DWR,CT, 
SCHR,EII,TCFT, 

VC,LAC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 20 76140 76140 76140 76140 304560 

PC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDFG, 
USFS,USFWS, 

NMFS,CT, 
SCHR,EII,TCFT, 
KSW,VC,LAC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

PC-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

NRCS,NMFS,C 
DOT,CDFG,CT, 
SCHR,EII,TCFT, 
KSW,VC,LAC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

PC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

NMFS,USFWS, 
CDFG,CT, 

SCHR,EII,TCFT, 
KSW,VC,LAC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

PC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

CDOT,CDFG, 
NMFS,USFWS, 
CT,SCHR,EII, 

TCFT,KSW,VC, 
LAC 

Urban 
Development 1, 4 2B 20 0 0 0 0 0 0 

PC-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,NMFS, 
USFWS,CDFG, 
CT,SCHR,EII, 

TCFT,KSW,VC, 
LAC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Monte Arido Highlands Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

PC-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,NMFS, 

USFWS,CT, 
SCHR,EII,TCFT, 
KSW,VC,LAC 

Urban Effluents 1, 4 33 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

PC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDFG,LPFW, 
CT,SCHR,EII, 

TCFT,KSW,VC, 
LAC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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 Connception Cooast Biogeoggraphic Popuulation Grouup 

100. CConccepptionn Coasst 
Biiogeeoggrapphicc Poopulatioon 
GGrouup 
“To thhe degree that trout a re numerouus and that they can g ive rise to aanadromouss fish, the 
viabillity of the stteelhead poopulation maay be enhaanced: by c contributions to abunda nce and 
produuctivity, andd by allowingg the populaation to perssist through mmulti-year drroughts thatt interfere 
with ssteelhead mmigration fromm the oceann.” 

NNOAA Fisheries Technical Recoovery Team 
Steelhead o of the South-Cenntral and Southhern California CCoast, 2006 

10.1 LOCATIOON AND PHYSICAL 
CHAARACTERISSTICS 
The Conceptionn Coast BBPG regionn 
encommpasses eightt small, coastaal watershedss 
that drain a 50‐mmile long sttretch of thee 
southh‐facing sloppes of the Santa Ynezz 
Mounntains in ssouthern Sannta Barbaraa 
County and extremme southwesstern Venturaa 
County (Figure 10‐1). The Santa Ynezz 
Mounntains are an eeast‐west trennding spur off 
the TTransverse Raange that creeates some off 
the stteepest waterrsheds in anyy of the fivee 
BPG rregions in thhe SCS Recovvery Planningg 
Area. Peak elevatioons reach 4,3000 feet withinn 
a feww miles of tthe Pacific OOcean. Thesee 
waterrsheds are reelatively hommogeneous inn 
slope,, aspect, andd size, with steep upperr 
waterrsheds and loower watershheds that cutt 
acrosss a relatively narrow coastal terrace. t

Concception Coast WWatersheds 

Streaam lengths aare relativelyy short in thhis 
BPGG region. Thee Gaviota Creeek watersheed 
peneetrates the fuurthest inlandd (about seveen 
milees). Goleta Sloough, the larggest estuary iin 
this BBPG region, iis formed by the confluencce 
of seeveral sub‐waatersheds: Te colotito Creekk, 
Los Carneros Cr eek, San Peddro Creek, Laas 
Vegaas Creek, Ma ria Ygnacio CCreek, San Josse 
Creeek, and Atasccadero Creekk. Of these, thhe 
latte r three waatersheds weere evaluateed 
usinn nalyses. The mmajority of thheg the CAP an 
wateersheds withhin this BBPG maintaiin 
pereennial flow inn their upper reaches, ofteen 
in asssociation witth deep bed‐rrock pools, annd 
suppported by grooundwater annd flow 
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 Conception Coast Biogeographic Population Group 
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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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 Connception Cooast Biogeoggraphic Popuulation Grouup 

through fractured rock along ggeologic faultt 
lines. 

Maria Ygnacio Creekk 

The second largeest estuary in this BPGG 
regionn, Carpinteri a Slough, is formed by aa 
syncliinal Watershhed fed by SSanta Monicaa 
Creekk and several minor drainnages that aree 
not inncluded in tthe basin covvered in thee 
Conceeption Coast BBPG region. 

Carpinnteria Creek 

Precippitation in this regioon increasess 
stronggly with incrreasing elevation. Rainfalll 
amouunts in the uupper waterssheds can bee 
five t o six times hhigher than oon the coastall 
terracce of these waatersheds durring the samee 
stormm event, andd the steep topographyy 
createes extremely ““flashy” flows. 

Gavioota Creek 

In aaddition to tthe watershe ds considereed 
heree, there aree a number of smalleer 
wateersheds withhin this BPPG (e.g., Saan 
Antoonio, Los Caarneros, Glenn Annie, annd 
McCCloy Creeks) wwhich may a lso be used bby 
steellhead whenn water coonditions arre 
favoorable (Hunt & Associatees 2008a, Kieer 
Assoociates 2008b)). 

10.22 LAND USSE 
Tablle 10‐1 summmarizes laand use annd 
popuulation denssity in this region. Thhe 
coastal terrace annd middle poortions of thesse 
wateersheds receivve the most intensive lannd 
use. Human ppopulation ddensity variees 
wideely between tthe componennt watershedds, 
averraging about 6605 persons pper square mi le 
overr the entire BPPG region. Thhe western haalf 
of thhe BPG regioon has very loow populatioon 
denssity (1  ‐ 59 ppersons/squarre mile), whi le 
the Goleta Slouugh and MMission Creeek 
wateersheds averaage 1,201 andd 3,491 personns 
per ssquare mile, rrespectively ((see Table 10‐‐1 
for aadditional commparisons). 

In mmost of the watersheds in this BPG 
regioon, the firsst land use change waas 
livesstock ranchhing and ddry farmin g, 
folloowed by irriggated row‐croop agriculturre, 
partiicularly orchaard crops succh as avocadoos, 
lemoons, and walnnuts. Most reecently, steepeer 
slopees in the mmiddle reacches of somme 
wateersheds havve been devveloped witth 
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 Connception Cooast Biogeoggraphic Popuulation Grouup 

avocaado and other orchhard crops. 
Urbannization folloowed this trrend on thee 
coastaal plain in th e eastern half of this BPGG 
regionn then movved up intoo the moree 
mounntainous port ions of the wwatersheds ass 
cities grew in siz e. The upperr watershedss 
throughout this rregion are loocated withinn 
the Loos Padres Naational Forest,, whereas thee 
coastaal and middlle watershedds are mostlyy 
privattely owned. SSemi‐developped rural landd 
and oorchards cove r extensive p ortions of thee 
coastaal and middlle portions off the westernn 
waterrsheds. Mostt of the Arrroyo Hondoo 
waterrshed has recently been put under aa 
conseervation easemment and is managed byy 
the Laand Trust of SSanta Barbaraa County. 

A nuumber of coaastal areas inn this regionn 
have been develo ped as Counnty and Statee 
Parkss, including Jaalama Beach County Parkk 
(Jalamma Creek), Gaviota SState Beachh 
(Gaviota Creek), Refugio State Beachh 
(Refu gio Creek), EEl Capitan St ate Beach (Ell 
Capitan Creek), GGoleta Beach County Parkk 
(moutth of Goletaa Slough), AArroyo Burroo 
Beachh County Parrk (Arroyo BBurro Creek),, 
City oof Santa Barbaara beaches (eeast and westt 
of mouth of Misssion Creek),, Carpinteriaa 
State Beach (Carpiinteria Creek)), and Rinconn 
Beachh County Par k (Rincon Crreek). Each off 
these parks is situuated along loower reachess 
of theese drainages,, including thhe estuary. 

Carpinnteria Valley Aggriculture 

Agriiculture (orrchard culttivation annd 
livesstock ranchinng), are imporrtant land usees 
that directly or inndirectly imppact watersheed 
proccesses throuughout thesee watershedds. 
Most of the muunicipal wateer for Goletta, 
Santta Barbara, MMontecito, Summmerland, annd 
Carppinteria is suppplied by resservoirs on thhe 
midddle and uppper mainstemm of the Santta 
Ynezz River on thhe north sidee of the Santta 
Ynezz Range. Thiss municipal wwater source is 
suppplemented by grounddwater wellls 
locatted throughoout the coastaal terrace. Thhe 
ranchches that suppport irrigatedd orchard cropps 
in thhese watersheeds also depeend heavily oon 
grouundwater as ttheir source ffor agricultur al 
wateer. Some largge ranches haave diversionns 
and dams on their prope rty to crea te 
reserrvoirs for aggricultural uuse (e.g., Gleen 
Annnie Canyon, an unnamedd tributary oof 
Dos Pueblos Creeek, and Gato CCreek). 

Somme of these reservoirs ssupport smaall 
popuulations of bullfrogs annd non‐nativve 
preddatory fish (e.g., Dos PPueblos Creeek 
tribuutary reservo oir), but the mmajority of thhe 
drainnages in thesse watershedss are relativelly 
free from thesse predatorss. Non‐nativve 
crayffish and weestern mosquuitofish, whicch 
mayy prey on O. mmykiss eggs, occur in manny 
urbaanized drainaages. Tecolotitto Creek in thhe 
Goleeta Slough watershed supports a 
reprooducing poppulation of AAfrican claweed 
frogss (Xenopus laevis), whicch may be a 
preddator on certa ain O. mykiss llife stages. 

10.33 CURRENNT WATERSSHED 
COONDITIONSS 
Wateershed condi itions were asssessed for teen 
wateersheds in thhe Conceptioon Coast BP G 
regioon. In generaal, instream, riparian, annd 
flooddplain condittions for steeelhead in thesse 
wateersheds offeer fair to good habitaat 
condditions for anadromouss O. mykisss, 
althoough conditioons vary wideely within annd 
betwween watershheds, dependding on lannd 
usess. The upper watershedds consistentlly 
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 Conception Coast Biogeographic Population Group 

Table 10-1. Physical and Land-Use Characteristics of Major Watersheds in the Conception Coast BPG region. 

PHYSICAL CHARACTERISTICS LAND USE 

WATERSHEDS 
(west to east) 

Area 
(acres)1 

Area  
(sq. miles)1 

Stream 
Length2 

(miles) 

Ave. Ann. 
Rainfall3 

(inches) 

Total 
Human 

Population4 

Public 
Ownership* 

Urban 
Area5 

Agriculture/ 
Barren5 

Open 
Space5 

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 17.5 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 19.5 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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Figure 10-2. Conception Cooast BPG Waterrsheds. 
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 Connception Cooast Biogeoggraphic Popuulation Grouup 

suppoort good to e xcellent qual ity spawningg 
and rrearing habitaat; however, conditions inn 
each of these watersheds deterioratee 
downnstream on thhe coastal plaain. Highwayy 
101 aand the Unioon Pacific Raailroad trackss 
and U.S. Highwway 101 ttraverse thee 
mainsstem of each of these wattersheds at orr 
in cloose proximityy to their moouths, whichh 
has ddamaged estuuarine habitatt and createdd 
passage impedim ents for anaadromous O.. 
mykisss. 

Arroyoo Hondo Creek Estuary 

Agriccultural activiities, such as groundwaterr 
extracction, have reeduced surfaace flows andd 
degraaded habitat conditions iin the lowerr 
and mmiddle porti ons of thesee watersheds . 
Urbann developmeent dominatees the lowerr 
reaches of the Goleeta Slough, MMission Creek,, 
Montecito Creek, and Carpinnteria Creekk 
waterrsheds (Hunt & Associatees 2008a, Kierr 
Assocciates 2008b). 

Rinconn Creek 

Most of these waatersheds alsso exhibit higgh 
roadd densities. The Arrroyo Honddo 
wateershed prov vides the leeast disturbeed 
condditions for steeelhead in thi is BPG becausse 
of loow‐intensity l and use and its inclusion i iin 
a naatural reservee system maanaged by thhe 
Landd Trust of S Santa Barbaraa County. Thhe 
Goleeta Slough wwatershed (SSan Jose, Saan 
Pedrro, Maria YYgnacio, andd Atascaderro 
creekks) and the MMission Creeek and Rincoon 
Creeek watershedss exhibit the least favorab le 
condditions; hoowever, ttheir uppeer 
wateersheds sustaiin reproducinng populationns 
of non‐anadrommous O. mykiss annd 
occaasionally anaadromous fforms despitte 
urbaanization, channelizatioon, channnel 
mainntenance, annd other urbban land usees 
throuughout their lower reache s. 

Missioon Creek 

The terrain of thhe Santa Ynnez Mountainns 
resullts in devellopment on steep slopees, 
oftenn accompanieed by road c uts to providde 
accesss, thus affeecting watersshed processees 
suchh as erosiion and ssedimentationn. 
Deveelopment hhas also occcurred alonng 
narroow ripariian corriddors, whicch 
encoourages bank stabilizzation, leveee 
consstruction, annd other fflood controol 
activvities that phyysically consttrain the abilitty 
of sstreams to mmaintain naatural channnel 
morpphology and riparian vegeetation. 
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Montecito Creek 

The i ncrease of immpermeable surfaces as aa 
resultt of urbanizzation (incluuding roads)) 
alongg the coasstal terracess, and thee 
development of aggricultural hoomes on steepp 
slopess, has alteredd the natural flow regimee 
of streeams, particuularly in the loower reaches,, 
increaasing the freequency and intensity off 
flood flows. 

Rinconn Creek Estuaryy (Courtesy Caliifornia Coastal 
Commmission) 

Estuaarine habitatss at the mouuths of thesee 
waterrsheds in thiis BPG regioon have beenn 
reducced in size byy 70 to 95 peercent by thee 
development of roads andd railroads,, 
urbannization, aand develoopment off 
recreaational faciliities. Historrically, thesee 
estuarries were reelatively smaall with twoo 
notabble exceptionss: Goleta Sloough, formedd 
by thee confluence oof several wa tersheds, andd 
the esstuary associ ated with MMission Creek,, 
comprised extensivve wetland haabitats in thiss 
BPG rregion that enncompassed thousands off 
acres. The remain ing estuarinee habitats aree 

subjeect to consttriction and isolation bby 
deveelopment, surrface runoff frrom roads annd 
otheer imperviouus surfaces, as well as a 
reduuction in thee amount annd quality oof 
surfaace flows resulting fromm groundwateer 
extraaction. 

10.44 THREATSS AND THRREAT 
SOUURCES 
Varyying numberrs and intenssity of habitaat 
impaairments (soources of tthreats) werre 
idenntified in the CAP Workb ooks analysees, 
rangging from 10 in the Gavioota Creek annd 
Arrooyo Hondo watersheds to 17 in thhe 
Rinccon Creek wwatershed. “Severe” annd 
“Verry Severe” soources of threeats exist in aall 
of thhe watershedss in this BPG region, but thhe 
Arrooyo Hondo watershed has the leaast 
nummber and sseverity of threats foor 
anaddromous O. mykiss. Threaat sources arre 
conccentrated in the middl e and loweer 
portiions of thhe watersheeds and arre 
associated with urban andd agricultur al 
deveelopment. Thhe number annd severity oof 
threaats generallyy diminishes in the uppeer, 
undeeveloped porrtion of thesse watershedds. 
Anaddromous annd non‐anaadromous OO. 
mykiiss spawn in the upper re eaches of mosst, 
evenn in the degraaded lower reeaches, of somme 
of thhese drainagees, such as MMaria Ygnaci o, 
Misssion, and Caarpinteria creeeks (Hunt & 
Assoociates 2008a, Kier Associaates 2008b). 

Thirtteen anthropogenic aactivities, aall 
stronngly associated with urban annd 
agriccultural deveelopment, rannked as the toop 
sourrces of stress to O. mmykiss in thhe 
Concception Coasst BPG wateersheds (Tab le 
10‐2)). Road densiity, includingg roads in closse 
proxximity to strream ripariaan zones, annd 
passsage barriiers assocciated witth 
transsportation co rridors, consiistently rankeed 
as “SSevere” to “VVery Severe” threat sourcees. 
Proxximal stressorrs associated wwith increaseed 
roadd density, eespecially roads near thhe 
drainnage, inclu ude increaseed non‐poinnt 
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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). 

Southern California Steelhead Recovery Plan  January 2012 

10-9 



  

   

  
 

 

 

 

 

        

          

 
           

           

           

           

          

 
                     

 
 
 

          

           

          

           

 
          

 

 

   
      

    
 

  
  

 Conception Coast Biogeographic Population Group 

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) 

Threat 
Source 

Ja
la

m
a

C
re

ek

C
an

ad
a 

d
e

Sa
nt

a 
A

ni
ta

G
a

vi
ot

a
C

re
ek

A
rro

yo
 

Ho
nd

o

Te
co

lo
te

C
re

ek

G
ol

et
a

Sl
ou

gh
* 

M
iss

io
n

C
re

ek

M
on

te
ci

to
 

C
re

ek

C
a

rp
in

te
ria

C
re

ek

Ri
nc

on
C

re
ek

 

Roads 

Culverts & 
Crossings 
(passage 
barrier) 

Groundwater 
Extraction 

Levees and 
Channelization 

Urban 
Development 

Wildfires 

Recreational 
Facilities 
Upslope/ 
Upstream 
Activities 

Flood Control 
Maintenance 

Mining and 
Quarrying 

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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 Connception Cooast Biogeoggraphic Popuulation Grouup 

10.55 SUMMARRY 
Culveerts and roaad crossings (along withh 
other fish passag e barriers suuch as smalll 
dams) are wideespread throoughout thee 
Conceeption Coast BPG region, cutting off orr 
severeely reducing access tto upstreamm 
spawnning and rearing hhabitats forr 
anadrromous O. mykiss. GGroundwaterr 
extracction and nnumerous smmall surfacee 
diverssions have ssignificantly altered floww 
regimmes, particulaarly in the llower streamm 
reaches, and thuss adversely aaffected bothh 
upstreeam and dowwnstream fishh passage andd 
spawnning and rearring opportunnities. Leveess 
and cchannelizatioon associatedd with urbann 
encroachment havve restricted oor eliminatedd 
ripariian habitat, annd urban andd agriculturall 
development (par ticularly on steep slopes)) 
has aaltered run‐offf patterns a nd increasedd 
erosioon and sedimmentation, paarticularly inn 
lowerr stream reachhes. Additionnally, impactss 
associiated with wwildland firees, includingg 
fire‐fighting meaasures to control orr 
extingguish them, aand the post‐ffire measuress 
to reepair damagges incurred in fightingg 
wildlaand fires, ppose potentiaal threats too 
waterrsheds in this BPG. Table 10‐33 
summmarizes the critical recoovery actionss 
needeed within the Core 1 popullations of thiss 
BPG, including the estimated cost forr 
impleementing succh actions iin five yearr 
incremments over the first 255 years, andd 
wheree applicable eextended out to 100 years,, 
thouggh most reecovery actioons can bee 
achievved within a sshorter periodd. 

Resto ring conditioons for anaadromous O.. 
mykisss passage, spawning, and//or rearing inn 
these watershedss will requiire multiple,, 
long‐tterm, measuures relatedd to waterr 
manaagement, annd barrier removal orr 
improovements. Immpediments too fish passagee 
stemmming from the constrruction andd 
mainttenance off roads and otherr 
transpportation coorridors, privvately‐ownedd 
dams and other ppassage barriiers on somee 

drainnages, grroundwater extractionn, 
moddification of channel moorphology annd 
adjaccent ripariann habitats for flood controol, 
and other instreeam activitiees need to bbe 
furthher evaluatedd for this BPGG. Additionallyy, 
the loss of estuaarine functioons caused bby 
fillinng and polluution from pooint and nonn‐
poinnt agriculturaal and other anthropogennic 
wastte discharge es need to be addresseed 
furthher in this reggion. 

Carppinteria Creek Stteelhead –19422 

The threat sourcees discussed in this sectioon 
shouuld be the foccus of a varieety of recoverry 
actioons to addres s addresses sspecific risks tto 
anaddromous O. mmykiss viabilitty. Spatial annd 
tempporal data, foor water temmperature, pHH, 
nutriients, etc., arre not uniforrmly availablle, 
and should be further devveloped, alonng 
withh general habbitat typing aassessments, tto 
betteer identify natural as well aas 
anthhropogenic limmiting factorss. This type oof 
dataa acquisition should be tthe subject oof 
site‐sspecific invesstigation in oorder to refinne 
the primary recoovery action s or to targ et 
addiitional recoveery actions aas part of anny 
recovvery strategyy for the Thi s type of datta 
acquuisition shou uld be the suubject of sitee‐
speccific investigaation in orderr to refine thhe 
primmary recoverry actions or to target 
addiitional recoveery actions aas part of anny 
recovvery strategyy for the Connception Coasst. 
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 Conception Coast Biogeographic Population Group 

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. 

Southern California Steelhead Recovery Plan  January 2012 

10-12 



 

  

    

  

  
 

  

 

   
  

 
  

   

 
 

 

   
  

 
 

  

 

   
  

 
 

    
 

 

Conception Coast Biogeographic Population Group 

Table 10-3. Critical recovery actions for Core 1 populations within the Conception Coast BPG. 

POPULATION CRITICAL RECOVERY ACTION 

Goleta Slough 
Complex 

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 
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 Goleta Slough Estuary to restore 
estuarine functions 

Mission 
Creek 

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 
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 where necessary restore estuarine and freshwater rearing habitats. 
Develop restoration and management for the Mission Creek Estuary to restore estuarine 
functions. 

Carpinteria 
Creek 

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. 

Rincon 
Creek 

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 I and railroad culvert in lower Rincon Creek, and 
upstream 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 where necessary restore estuarine and freshwater rearing 
habitats.  Develop restoration and management for the Rincon Creek Estuary to restore 
estuarine functions. 
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Conception Coast Biogeographic Population Group 

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 
or curtailment of the species’ habitat 

GS Goleta Slough 6 Groundwater Extraction 

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 

Southern California Steelhead Recovery Plan January 2012 

10-14 




 

    

 

   
 

 

 
     

 

 

 

 

   

  
 

 

  
 

  
 

 
 

 
 

 

 
  

 

 
 

  

 

 

 
 

 

  

 

  

 
 

   

 
 

 

 
 

 
 

    

Conception Coast Biogeographic Population Group 

Table 10-4. Southern California Steelhead DPS Recovery Action Table for the Jalama Creek Watershed (Conception Coast BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Jalama Creek 

JC-
SCS-1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,USGS, 
NMFS,USFWS, 
CDFG,CSCC 

CT,TCFT,SCHR, 
EII,SBC 

Agricultural 
Development 1, 4 3B 

ongoing 
-cost of 
doing 

business 

0 0 0 0 0 0 

JC-
SCS-1.2 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,BLM,USF 
WS,NMFS, 

CT,TCFT,SCHR, 
EII,SBC 

Agricultural 
Development 1, 4, 3B 5 47520 0 0 0 0 47520 

JC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,USFWS, 
DWR,CDFG, 
CSCC,CT, 

TCFT,SCHR,EII, 
SBC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

JC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS, 

USFWS,CDFG 
CT,TCFT, 

SCHR,EII,SBC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

JC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,DWR, 
NMFS,CDFG, 

CT,TCFT,SCHR, 
EII, 

SBC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

JC-
SCS-6.2 

Develop and 
implement a 
groundwater 

monitoring and 
management 

program 

USGS,NMFS,US 
FWS,SWRCB, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

JC-
SCS-7.1 

Develop and 
implement a 

stream bank and 
riparian corridor 
restoration plan 

USGS,ACOE, 
BLM,NMFS, 

USFWS,CDFG, 
CSCC,CT, 

TCFT,SCHR,EII, 
SBC 

Levees and 
Channelization 1, 4 3B 10 10521940 10521940 0 0 0 21043880 

JC-
SCS-9.1 

Develop and 
implement a 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,NMFS, 
USFWS,CSCC, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

JC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,NMFS, 
USFWS,CSCC, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

JC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,NMFS, 
USFWS,CSCC, 

CDFG,CT, 
TCFT, SCHR,EII, 

SBC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

JC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDFG, 
CSCC,CT, 

TCFTS,CHR,EII, 
SBC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

JC-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,NMFS, 
USFWS.CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

JC-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

NMFS,USFWS, 
CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2B 5 100500 0 0 0 0 100500 

JC-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,NMFS, 
USFWS,CT,TCFT 

, SCHR,EII, 
SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 62400 0 0 0 0 62400 

JC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CSCC,CDFG, 
CT,TCF,SCHR, 

EII,SBC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

JC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

CDOT,CSCC, 
CDFG,CT, 

TCFT, SCHR,EII, 
SBC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

JC-
SCS-
14.1 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,NMFS, 

CT,TCFT,SCHR, 
EII,SBC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

JC-
SCS-
14.2 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
NMFS,CT,TCFT, 
SCHR,EII,SBC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

JC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS,N 
MFS,USGS, 

CDFG, 
CT,TCFT,LPFW 

SCHR,EII, 
SBC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Table 10-5. Southern California Steelhead DPS Recovery Action Table for the Canada de Santa Anita Creek Watershed (Conception 
Coast BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Santa Anita Creek 

Sac-
SCS-1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,USGS, 
USFWS,NMFS, 
CT,TCFT,SCHR, 

EII,SBC 

Agricultural 
Development 1, 4 3B 

ongoing 
–cost of 
doing 

business 

0 0 0 0 0 0 

Sac-
SCS-1.2 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,BLM, 
USFWS,NMFS, 

CDFG,CT, 
TCFT, SCHR,EII, 

SBC 

Agricultural 
Development 1, 4 3B 5 47520 0 0 0 0 47520 

Sac-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,NMFS, 
USFWS,CSCC, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Agricultural 
Development 1, 4 3B 20 6200 499840 499840 499840 499840 1505720 

Sac-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE,U 
SFWS,BLM, 

DWR,CSCC, 
CDFG,CT, 

TCFT,SCHR,EII, 
SBC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

Sac-
SCS-3.2 

Provide fish 
passage around 

dams and 
diversions 

NMFS,ACOE,U 
SFWS,BLM, 

DWR,CSCC, 
CDFG,CT, 

TCFT,SCHR,EII, 
SBC 

Dams and 
Surface Water 

Diversions 
1,4 1A TBD TBD TBD TBD TBD TBD TBD 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Sac-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS, 

USFWS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

Sac-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
USFWS,DWR, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

Sac-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
CDFG,DWR, 

CT,TCFT,SCHR, 
EII,SBC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

Sac-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

NRCS,USFWS,N 
MFS, 

USGS,ACOE, 
BLM,CSCC, 
CDFG,CT, 

TCFT, SCHR,EII, 
SBC 

Levees and 
Channelization 1, 4 3B 10 10521940 10521940 0 0 0 21043880 

Sac-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CSCC, 
NMFS,USFWS, 

CT,TCFT, 
SCHR,EII,SBC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

Sac-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Sac-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
NMFS,USFWS 

CT,TCFT,SCHR, 
EII,SBC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

Sac-
SCS-
11.1 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
road (e.g., Union 
Pacific Railroad 
line and Hollister 

Ranch Road) 

USDOT,USFWS, 
NMFS,CDOT, 
CSCC,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Roads 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Sac-
SCS-
11.2 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CSCC, 
CDFG,CT,TCFS 

CHR,EII,SBC 
Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

Sac-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

NMFS,USFWS, 
CSCC,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 4628920 0 0 0 0 4628920 

Sac-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
USFWS,NMFS, 

CT,TCFT, 
SCHR,EII,SBC 

Upslope/ 
Upstream 
activities 

1, 3, 4, 
5 3B 5 62400 0 0 0 0 62400 

Sac-
SCS-
13.1 

Retrofit storm 
drains in 

developed areas 

CDOT,CDFG,N 
MFS,USFWS, 

CT,TCFT,SCHR, 
EII,SBC 

Urban 
Development 1, 4 3B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

Sac-
SCS-
14.1 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,NMFS, 

CT,TCFT,SCHR, 
EII,SBC 

Urban Effluents 1,4,5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Sac-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDFG,CT, 
TCFT,LPFW, 

SCHR,EII,SBC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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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 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Gaviota Creek 

GC-
SCS-1.1 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,USGS, 
NMFS,USFWS, 
BLMCDFG,CS 
CC,CT,TCFT, 
SCHR,EII,SBC 

Agricultural 
Development 1, 4 3B 20 48360 3898752 3898752 3898752 0 11744616 

GC-
SCS-1.2 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,NMFS, 
USFWS,BLM, 

CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Agricultural 
Development 1, 4, 3B 5 47520 0 0 0 0 47520 

GC-
SCS-1.3 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
NMFS,USFWS, 
CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Agricultural 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

GC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

CDOT,CDPR, 
CDFG,CSCC, 
USDOT,ACOE, 

BLM,USFWS, 
NMFS,CT,TCFT, 
SCHR,EII,SBC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

GC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

NRCS,USGS, 
ACOE,BLM, 

NMFS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

GC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
SWRCB,CDFG 
CT,TCFT,SCHR, 

EII,SBC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

GC-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 

monitoring 
program 

USGS,SWRCB, 
CDFG,CT, 

TCFT,SCHR,EII 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

GC-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

NRCS,USGS, 
ACOE,BLM, 

NMFS,CDFG,C 
SCC,CT,TCFT, 
SCHR,EII,SBC 

Levees and 
Channelization 1, 4 2B 10 10521940 10521940 0 0 0 21043880 

GC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,USFWS, 
NMFS,CT,TCFT, 
SCHR,EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

GC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
CSCC,USFWS, 
NMFS,CT,TCFT, 
SCHR,EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

GC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
USFWS,NMFS, 
CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

GC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways (e.g., 
Gaviota State 
Beach/Hollister 
Ranch access 

road) 

NRCS,USDOT, 
CDOT,ACOE, 

BLM,CDFG,CT, 
TCFT, SCHR,EII, 

SBC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

GC-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways (e.g., 

U.S. Highway 101) 

USDOT,NMFS, 
USFWS,CDOT, 

CDFG,CT, 
TCFT, SCHR,EII, 

SBC 

Roads 1, 4 2B 20 32260 32260 32260 32260 0 129040 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

GC-
SCS-
12.1 

Develop and 
implement estuary 

restoration and 
management plan 

CSCS,CDFG, 
NMFS,BLM, 
USFWS,CT, 

TCFT,SCHR,EII, 
SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 911200 0 0 0 0 911200 

GC-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,NMFS, 
CDFG,CT, 

TCFT, SCHR,EII, 
SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 62400 0 0 0 0 62400 

GC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

NMFS,BLM, 
USFWS,CDFG, 
CCC,CT,TCFT, 
SCHR,EII,SBC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

GC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

USDOT,NMFS, 
CDOT,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Urban 
Development 1, 4 2B 20 0 0 0 0 0 0 

GC-
SCS-
13.3 

Develop and 
implement riparian 
restoration plan to 
replace artificial 
bank stabilization 

structures 

NMFS,USFWS, 
USDOT,CDFG, 
CSCC,CDPR, 
TCFT,SCHR,EII, 

SBC 

Urban 
Development 1, 4 2B 10 10521940 10521940 0 0 0 21043880 

GC-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Urban Effluents 1, 4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

GC-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
SWRCB,CDFG, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Urban Effluents 1, 4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

GC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
USGS,CDFG, 
CT,TCF,LPFW, 
SCHR,EII,SBC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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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 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Arroyo Hondo 

AHC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
USFWS,BLM, 

USFS,DWR,CDF 
G,CSCC,CT, 
TCFT,SCHR,EII 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

AHC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS, 

CDFG,CT,TCF, 
SCHR,EII, 

SBC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

AHC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,NMFS, 
USFWS,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

AHC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,NMFS, 
USFWS,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

AHC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,NMFS, 
USFWS,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

AHC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 
roadways. 

USDOT,CDOT, 
NRCS,NMFS, 

USFWS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

Southern California Steelhead Recovery Plan January 2012 

10-26 



 

    

   
 

 

 
     

   
 

 

 
 

 

  

 

 

 

      

 

 

 

 
 
 

 
 

 

 

 

 
 

  
 
 

 
 

 

 

  
 

 

  

 

 
 

 

 

 

  
 

 

 
 

 

 

 
 

 

 

 
 
 

  
 

Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

AHC-
SCS-
11.2 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
roads (e.g., U.S. 

Highway 1, Union 
Pacific Railroad) 

USDOT,NMFS, 
USFWS,CDFG, 

CSCC,CT, 
TCFT,SCHR,EII, 

SBC 

Roads 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

AHC-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

USDOT,NMFS, 
CDOT,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

AHC-
SCS-
12.1 

Develop and 
implement estuary 

restoration and 
management plan 

NMFS,USFWS, 
CSCC,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 67000 0 0 0 0 67000 

AHC-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,NMFS, 
USFWS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 62400 0 0 0 0 62400 

AHC-
SCS-
13.1 

Retrofit storm 
drains in 

developed areas 

CDOT,CDFG, 
NMFS,CT,TCFT, 
SCHR,EII,SBC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

AHC-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

AHC-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,NMFS, 

USFWS,CT, 
TCFT,SCHR,EII, 

SBC 

Urban Effluents 1, 4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

AHC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDFG,CT, 
TCFT,LPFW, 

SCHR,EII,SBC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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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 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Tecolote Creek 

TC-
SCS-1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
USFWS,NMFS, 
CDFG,CSCC, 
CT,TCF,SCHR, 

EII,SBC 

Agricultural 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

TC-
SCS-1.2 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,USFWS,U 
SFS,BLM, 

NMFS,CDFG, 
CT,TCFT, 

SCHR,EII,SBC 

Agricultural 
Development 1, 4, 3B 5 47520 0 0 0 0 47520 

TC-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,BLM, 
USFWS,NMFS, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Agricultural 
Development 1, 4, 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

TC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,USFWS, 
ACOE,BLM, 
USFS,CDFG, 
CSCC,DWR, 

CT,TCFT,SCHR, 
EII,SBC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

TC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

NRCS,USGS, 
ACOE,BLM, 

NMFS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

TC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,DWR, 
NMFS,CDFG, 

CT,TCFT,SCHR, 
EII,SBC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

TC-
SCS-6.2 

Develop and 
implement a 
groundwater 

monitoring and 
management 

program 

USGS,DWR, 
SWRCB,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

Southern California Steelhead Recovery Plan January 2012 

10-28 



 

    

   
 

 

 
     

 

 

 

 

 
 

 

    

 

 
 

 
 

  
 

 

  
 

  
 

 

 

 

 

  
   

 

 

 

 

 
 

 

     

 

 
 

 

 
 

 
 

 

   
 

 

Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

TC-
SCS-7.2 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

NRCS,USGS, 
ACOE,USFWS, 

BLM,NMFS, 
CDFG,CT, 

TCFT,SCHR,EII, 
SBC 

Levees and 
Channelization 1, 4 3B 10 10521940 10521940 0 0 0 21043880 

TC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,USFWS, 
NMFS,CSCC, 

CT,TCFT,SCHR, 
EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

TC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,UNMFS, 
USFWS,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

TC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,NMFS, 
USFWS,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

TC-
SCS-
11.1 

Retrofit storm 
drains to filter 

runoff from 
roadways 

USDOT,NMFS, 
USFWS,CDOT, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

TC-
SCS-
11.2 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

NRCS,NMFS, 
USFWS,CDOT, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Roads 1, 4 3B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

TC-
SCS-
11.3 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
roads (e.g., U.S. 
Highway 101, 
Union Pacific 

Railroad) 

USDOT,USFWS, 
NMFS,CDOT, 
CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Roads 1, 4 3B 

ongoing 
- costs of 

doing 
business 

0 0 0 0 0 0 

TC-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

CSCC,CDFG, 
NMFS,USFWS, 
BLM,CT,TCFT, 
SCHR,EII,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 268000 0 0 0 0 268000 

TC-
SCS-
12.2 

Review and modify 
applicable County 
and/or City Local 

Coastal Plans 

CCC,NMFS, 
USFWS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 62400 0 0 0 0 62400 

TC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

USDOT,NMFS, 
USFWS,CDOT, 

CDFG,CT, 
TCFT, SCHR,EII, 

SBC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

TC-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

TC-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,NMFS, 

USFWS,CT, 
TCFT,SCHR,EII, 

SBC 

Urban Effluents 1, 4,5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

TC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 
management 

plan, 

USFS,USFWS, 
NMFS,USGS, 
CDFG,CT, 
TCFT,LPFW, 

SCHR,EII,SBC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Table 10-9. Southern California Steelhead DPS Recovery Action Table for the Goleta Slough Watershed (Conception Coast BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Goleta Slough 

GS-
SCS-1.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USGS, 
USFWS,NMFS, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Agricultural 
Effluents 1, 4 2B 20 114080 9197056 9197056 9197056 0 27705248 

GS-
SCS-1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Agricultural 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

GS-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,NMFS, 
USFWS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Agricultural 
Development 1, 4, 2B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

GS-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
BLM,USFS, 

DWR,CDFG, 
CSCC,CT, 

TCFT,SCHR,EII, 
SBC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

GS-
SCS-4.1 

Develop and 
implement water 

management 
plan for diversion 

operations 

NMFS,ACOE, 
BLM,USFS, 

DWR,CDFG, 
CSCC,CT, 

TCFT,SCHR,EII, 
SBC 

Dams and 
surface water 

diversions 
1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

GS-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS, 

USFWS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

GS-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
USFWS,DWR, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

GS-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,DWR, 
NMFS,USFWS, 

CT,CDFG 
TCFT,SCHR,EII, 

SBC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

GS-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

USGS,ACOE, 
BLM,NMFS, 

CT,TCFT,SCHR, 
EII,SBC 

Levees and 
Channelization 1, 4 2B 10 10521940 10521940 0 0 0 21043880 

GS-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features  

CSCC,CDFG, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Levees and 
Channelization 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

GS-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CSCC, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

GS-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

GS-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

GS-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

USDOT,USFWS, 
NMFS,CDOT, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

GS-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

USDOT,USFWS, 
NMFS,CDOT, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Roads 1, 4 2B 20 32260 32260 32260 32260 0 129040 

GS-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan  

CDFG,CSCC, 
NMFS,USFWS, 
BLM,CT,TCFT, 

SCHR,EII, 
SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 53383870 0 0 0 0 53383870 

GS-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,NMFS, 
USFWS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

 Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2B 5 62400 0 0 0 0 62400 

GS-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

NRCS,NMFS, 
USFWS,BLM, 
CDFG,CT, 

TCFT, SCHR,EII, 
SBC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

GS-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

USDOT,NMFS, 
USFWS,CDOT, 

CDFG,CT, 
TCFT, SCHR,EII, 

SBC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

GS-
SCS-
13.3 

Develop and 
implement riparian 
restoration plan to 
replace artificial 
bank stabilization 

structures 

ACOE,BLM, 
USFWS,NMFS, 
CSCC,CDFG, 
DWR,CT,TCFT, 
SCHR,EII,SBC 

Urban 
Development 1, 4 2B 10 10521940 10521940 0 0 0 21043880 
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Conception Coast Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

GS-
SCS-
14.1 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 
(e.g., Goleta 

Sanitary District 
Wastewater 

Treatment Facility) 

RWQCB, 
CDFG,NMFS, 

USFWS,CT, 
TCFT,SCHR,EII, 

SBC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

GS-
SCS-
14.2 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

GS-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDFG,CT, 
TCFT,LPFW, 

SCHR,EII,SBC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Table 10-10. Southern California Steelhead DPS Recovery Action Table for the Mission Creek Watershed (Conception Coast BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Mission Creek 

MisC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
BLM,USFWS, 
USFS,DWR, 

CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MisC-
SCS-4.1 

Develop and 
implement water 

management 
plan for diversion 

operations 

NMFS,ACOE, 
BLM,USFWS, 
USFS,DWR, 

CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Dams and 
surface water 

diversions 
1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MisC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS, 

USFWS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

MisC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,DWR, 
SWRCB,NMFS, 

USFWS,CT, 
TCFT,SCHR,EII, 

SBC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

MisC-
SCS-6.2 

Develop and 
implement a 
groundwater 

monitoring and 
management 

program 

USGS,DWR,SW 
RCB,NMFS, 
USFWS,CT, 

TCFT,SCHR,EII, 
SBC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

MisC-
SCS-7.1 

Develop and 
implement a 

stream bank and 
riparian corridor 
restoration plan 

NMFS,USFWS, 
USGS,ACOE, 
BLM,CDFG, 
CSCC,CT, 

TCFT,SCHR,EII, 
SBC 

Levees and 
Channelization 1, 4 3B 10 10521940 10521940 0 0 0 21043880 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

MisC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CSCC, 
USFWS,NMFS, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MisC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCSS, 
USFWS,NMFS, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MisC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
USFWS,NMFS, 
CT,TCFT,SCHR, 

EII,SBC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

MisC-
SCS-
11.1 

Retrofit storm 
drains to filter 

runoff from 
roadways 

USDOT,NMFS, 
CDOT,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Roads 1, 4 2B 20 32260 32260 32260 32260 0 129040 

MisC-
SCS-
11.2 

Manage roadways 
adjacent riparian 

corridor and 
restore 

abandoned 
roadways 

USDOT,USFWS, 
NRCS,NMFS, 
CDOT,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MisC-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

CSCC,CDFG, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 1340000 0 0 0 0 1340000 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

MisC-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
USFWS,NMFS, 
CT,TCFT,SCHR, 

EII,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 62400 0 0 0 0 62400 

MisC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

NMFS,USFWS, 
BLM,CCC, 

CDFG,CT,TCFT 
SCHR,EII,SBC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

MisC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

USDOT,USFWS, 
NMFS,CDOT, 

CDFG,CT, 
TCFT, SCHR,EII, 

SBC 

Urban 
Development 1, 4 2B 20 0 0 0 0 0 0 

MisC-
SCS-
13.3 

Develop and 
implement public 

education 
program on 
watershed 
processes 

NRCS,NMFS, 
USFWS,USFS, 
CDFG, CT, 

TCFT, SCHR,EII, 
SBC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
-cost of 
doing 

business 

0 0 0 0 0 0 

MisC-
SCS-
14.1 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 
(e.g., El Estero 
Wastewater 

Treatment Facility) 

RWQCB, 
CDFG,SWRCB, 
CT,TCFT,SCHR, 

EII,SBC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

MisC-
SCS-
14.2 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
CDFG,SWRCB, 
CT,TCFT,SCHR, 

EII,SBC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

MisC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 

BLM,CDFG,CT, 
TCFT,LPFW, 

SCHR,EII,SBC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Table 10-11. Southern California Steelhead DPS Recovery Action Table for the Montecito Creek Watershed (Conception Coast BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Montecito Creek 

MonC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,USFWS, 
ACOE,BLM, 

CSCC,CDFG, 
DWR,CT,TCFT, 

SCHR,EII, 
SBC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 2A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MonC-
SCS-4.1 

Develop and 
implement water 

management 
plan for diversion 

operations 

NMFS,USFWS, 
ACOE,BLM, 

CSCC,CDFG, 
DWR,CT,TCFT, 

SCHR,EII, 
SBC 

Dams and 
surface water 

diversions 
1, 4 2A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MonC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,NRCS, 
ACOE,BLM, 

NMFS,CDFG, 
CT,TCFTS,CHR, 

EII,SBC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

MonC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
assessment 

USGS,DWR, 
SWRCB,CDFG, 

NMFS,CT, 
TCFT,SCHR,EII 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

MonC-
SCS-6.2 

Develop and 
implement a 
groundwater 

monitoring and 
management 

program 

USGS,DWR, 
SWRCB,NMFS, 
USFWS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

MonC-
SCS-7.1 

Develop and 
implement  stream 
bank and riparian 
corridor restoration 

plan 

CSCC,CDFG, 
USFWS,USGS, 
ACOE,BLM, 

NMFS,CT,TCFT, 
SCHR,EII,SBC 

Levees and 
Channelization 1, 4 3B 10 10521940 10521940 0 0 0 21043880 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

MonC-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features 

NRCS,USFWS,N 
MFS,CSCC,CD 

FG,CT,TCFT, 
SCHR,EII,SBC 

Levees and 
Channelization 1,4  3B 10 10521940 10521940 0 0 0 21043880 

MonC-
SCS-9.1 

Develop and 
implement  

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CSCC, 
USFWS,USFS, 

NMFS,CT,TCFT, 
SCHR,EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MonC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
USFWS,USFS, 

NMFS,CT,TCFT, 
SCHR,EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MonC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
USFWS,USFS, 

NMFS,CT,TCFT, 
SCHR,EII,SBC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

MonC-
SCS-
11.1 

Manage roadways 
adjacent riparian 

corridor and 
restore 

abandoned 
roadways 

USDOT,USFW, 
NMFS,CDOT, 
CDFG,CSCC, 
CT,TCF,SCHR, 

EII,SBC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MonC-
SCS-
11.2 

Develop and 
implement plan to 
remove or reduce 

approach-fill 
railroad lines and 

roads 

USDOT,NMFS, 
USFWS,CDGS, 

CSCC,CT, 
TCFT,SCHR,EII, 

SBC 

Roads 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

MonC-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

USDOT,USFW, 
NMFS,CDFG, 

CT,TCFT,SCHR, 
EII,SBC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

MonC-
SCS-
12.1 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,NMFS, 
USFWS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 62400 0 0 0 0 62400 

MonC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CCC,CDFG, 
USFWS,NMFS, 
CT,TCFT,SCHR, 

EII,SBC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

MonC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

USDOT,USFWS, 
NMFS,CDOT, 
CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

MonC-
SCS-
13.3 

Develop and 
implement a 

riparian restoration 
plan that replace 

artificial bank 
stabilization 
structures 

NRCS,USFWS,N 
MFS,CDFG, 
CSCC,CT, 

TCFT, SCHR,EII, 
SBC 

Urban 
Development 1, 4 3B 10 10521940 10521940 0 0 0 21043880 

MonC-
SCS-
14.1 

Review, assess and 
modify if necessary 

all NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,NMFS, 

USFWS,CT, 
TCFT,SCHR,EII, 

SBC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

MonC-
SCS-
14.2 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

MonC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDFG,CT, 

TCFT,LPFW,SC 
HR,EII,SBC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

Southern California Steelhead Recovery Plan January 2012 

10-43 



 

    

   
 

 

 
     

 

 

 

    

 

 

 

  
 

 

  
 

 
  

   
 

 

 
 

 
  

 

  

 

 

  

 

 

   

Conception Coast Biogeographic Population Group 

Table 10-12. Southern California Steelhead DPS Recovery Action Table for the Carpinteria Creek Watershed (Conception Coast BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Carpinteria Creek 

CarC-
SCS-1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
USFWS,NMFS, 
CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Agricultural 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

CarC-
SCS-1.2 

Manage 
agricultural 

development and 
restore riparian 

zone 

NRCS,BLM, 
USFWS,NMFS, 
CDG,CSCC, 

CT,TCFT,SCHR, 
EII,SBC 

Agricultural 
Development 1, 4, 2B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

CarC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
USFWS,BLM, 
USFS,DWR, 

CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

CarC-
SCS-4.1 

Develop and 
implement water 

management 
plan for diversion 

operations 

NMFS,ACOE, 
USFWS,BLM, 
USFS,DWR, 

CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Dams and 
surface water 

diversions 
1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

CarC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS, 

USFWS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

CarC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,DWR, 
SWRCB,NMFS, 
USFWS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

CarC-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,DWR, 
SWRCB,NMFS, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

CarC-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

NRCS,USGS, 
ACOE, 

BLM,NMFS, 
CSCC,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Levees and 
Channelization 1, 4 2B 10 10521940 10521940 0 0 0 21043880 

CarC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,NMFS, 
USFWS,USFS, 

CT,TCFT,SCHR, 
EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

CarC-
SCS-9.2 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CSCC,NMFS, 
USFWS,USFS, 

CT,TCFT,SCHR, 
EII,SBC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

CarC-
SCS-9.3 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CPPR, 
CSCC,NMFS, 
USFWS,USFS, 

CT,TCFT,SCHR, 
EII,SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

CarC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

USDOT,USFWS, 
NMFS,CDFG, 
CDOT,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

CarC-
SCS-
11.2 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
roads 

USDOT,NMFS, 
USFWS,CDFG, 

CSCC,CT, 
TCFT, SCHR,EII, 

SBC 

Roads 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

CarC-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

USDOT,USFWS, 
NMFS,CDOT, 
CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Roads 1, 4 2B 20 32260 32260 32260 32260 0 129040 

CarC-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan  

CDPR,CDFG, 
CSCC,NMFS, 
USFWS,BLM, 

CT,TCFT,SCHR, 
EII,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 59630000 0 0 0 0 59630000 

CarC-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2B 5 62400 0 0 0 0 62400 

CarC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CSCC,CDFG, 
NMFS,USFWS, 

CT,TCFT, 
SCHR,EII,SBC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

CarC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

CDOT,CDFG, 
CSCC,NMFS, 

USFWS,USDOT, 
CT,TCFT,SCHR, 

EII,SBC 

Urban 
Development 1, 4 2B 20 0 0 0 0 0 0 

CarC-
SCS-
13.3 

Develop and 
implement riparian 

restoration plan 
replace artificial 
bank stabilization 

structures 

NRCS,NMFS, 
USFWS,CDFG, 

CSCC,CT, 
TCFT, SCHR,EII, 

SBC 

Urban 
Development 1, 4 2B 10 10521940 10521940 0 0 0 21043880 
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Conception Coast Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

CarC-
SCS-
14.1 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 
(e.g., Carpinteria 
Sanitary District 

Wastewater 
Treatment Facility) 

RWQCB, 
CDFG,NMFS, 

USFWS,CT, 
TCFT,SCHR,EII, 

SBC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

CarC-
SCS-
14.2 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

stormwater permits 

RWQCB, 
SWRCB,CDFG, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

CarC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDFG,CT, 
TCFT,LPFW, 

SCHR,EII,SBC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Table 10-13. Southern California Steelhead DPS Recovery Action Table for the Rincon Creek Watershed (Conception Coast BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Rincon Creek 

RC-
SCS-1.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USGS, 
USFWS,NMFS, 
CDFG,CSCC 

CT,TCFT,SCHR, 
EII,SBC 

Agricultural 
Effluents 1, 4 2B 20 31000 2499200 2499200 2499200 0 7528600 

RC-
SCS-1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
USFWS,NMFS, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Agricultural 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

RC-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,BLM, 
USFWS,NMFS, 
CT,TCFT,SCHR, 

EII,SBC 

Agricultural 
Development 1, 4, 2B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

RC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,USFWS, 
ACOE,BLM, 
USFS,DWR, 

CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

RC-
SCS-4.1 

Develop and 
implement water 

management 
plan for diversion 

operations 

NMFS,USFWS, 
ACOE,BLM, 
USFS,DWR, 

CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Dams and 
surface water 

diversions 
1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

RC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS, 

NMFS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

RC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,DWR, 
SWRCB,NMFS, 
USFWS,CDFG, 

CSCC,CT, 
TCFT,SCHR,EII, 

SBC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

RC-
SCS-6.2 

Develop and 
implement a 
groundwater 

monitoring and 
management 

program 

USGS,DWR, 
SWRCB,NMFS, 
USFWS,CDFG 
CT,TCFT,SCHR, 

EII,SBC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

RC-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

NRCS,USGS, 
ACOE,BLM, 

NMFS,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Levees and 
Channelization 1, 4 2B 10 10521940 10521940 0 0 0 21043880 

RC-
SCS-8.1 

Develop and 
implement plan to 

remove quarry 
and landslide 

debris from the 
channel 

CDMG,CDFG, 
CSCC,NMFS, 

USFWS,CT, 
TCFT,SCHR,EII, 

SBC 

Mining and 
Quarrying 1, 4, 5 2B 5 68030 0 0 0 0 68030 

RC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,NMFS, 

USFWS,CT, 
TCFT,SCHR,EII, 

SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

RC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
CSCC,NMFS, 

CT,USFWS, 
TCFT,SCHR,EII, 

SBC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

RC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CSCC,NMFS, 

USFWS,CT, 
TCFT,SCHR,EII, 

SBC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

RC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

USDOT,NRCS, 
NMFS,USFWS, 
CDOT,CDFG, 

CSCC,CT, 
TCFT,SCHR,EII, 

SBC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

RC-
SCS-
11.2 

Develop and 
implement a plan 

to remove or 
reduce approach-
fill for railroad lines 

and roads 

USDOT,NMFS, 
USFWS,CDFG, 

CSCC,CT, 
TCFT,SCHR,EII, 

SBC 

Roads 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

RC-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

USDOT,NMFS, 
USFWS,CDOT, 
CDFG,CSCC, 
CT,TCFT,SCHR, 

EII,SBC 

Roads 1, 4 2B 20 32260 32260 32260 32260 0 129040 

RC-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

USDOT,NMFS, 
BLM,USFWS, 

CDOT,CDPR, 
CDFG,CT, 

TCFT,SCHR,EII, 
SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 1340000 0 0 0 0 1340000 
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Conception Coast Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

RC-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2B 5 62400 0 0 0 0 62400 

RC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

NRCS,NMFS, 
USFWS,BLM, 

CDOT,CDFG, 
CT,TCFT,SCHR, 

EII,SBC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

RC-
SCS-
13.2 

Develop and 
implement riparian 
restoration plan to 
replace artificial 
bank stabilization 

structures 

NRCS,USFWS,N 
UMFS,CDFG,C 

SCC,CT, 
TCFT,SCHR,EII, 

SBC 

Urban 
Development 1, 4 2B 10 10521940 10521940 0 0 0 21043880 

RC-
SCS-
14.1 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 
(e.g., Carpinteria 
Sanitary District 

Wastewater 
Treatment Facility) 

RWQCB, 
USFWS,NMFS, 

CDFG,CT, 
TCFT,SCHR,EII, 

SBC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

RC-
SCS-
14.2 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
NMFS,USFWS, 
CT,TCFT,SCHR, 

EII,SBC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Conception Coast Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

RC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
USGS,NMFS, 
CDFG,CT, 
TCFT,LPFW, 

SCHR,EII,SBC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Monnica Mountaains Biogeoggraphic Popuulation Grouup 

11. Saantaa MMoniica 
MMounntains BBioggeoograaphiic 
Poopuulatiion Grooup 
“Disppersal conneectivity and ggenetic diveersity may bee aided by aalso includinng smaller ’nnon-core’ 
popuulations thatt serve as stepping stoones for disppersal. Howeever, the core popula tions are 
fundaamental.” 

NNOAA Fisheries Technical Recoovery Team 
Viabbility Criteria forr South-Central  and Southern CCalifornia Steellhead, 2007 

11.1 LOCATIOON AND PHYSICAL 
CHAARACTERISSTICS 
The SSanta Monicaa Mountains BPG regionn 
consissts of five coaastal watersheeds located inn 
southhern Ventura and western Los Angeless 
countties. These wwatersheds drrain the east‐‐
west oriented coastal Sannta Monicaa 
Mounntains. These mountains aare composedd 
of recently upliftted marine aand volcanicc 
formaations that eextend approoximately 322 
miles from the Oxxnard Plain inn the west too 
the Loos Angeles WWatershed in tthe east. Withh 
the eexception of Malibu CCreek, thesee 
waterrsheds are re latively smalll and do nott 
extendd inland beeyond the Santa Monicaa 
Mounntains. The wwatersheds, ffrom west too 
east, are Big Syycamore Cannyon Creek,, 
Arroyyo Sequit, MMalibu Creekk, Las Floress 
Canyoon Creek, an d Topanga CCanyon Creekk 
(Figurre 11‐1). The Santa Monicca Mountainss 
BPG region is si milar to thee Conceptionn 
Coastt BPG region in that it is coomprised of aa 
seriess of short, neearly parallel streams thatt 
drain steep southh‐facing sloppes, with ann 
avera ge elevationn of less thaan 2,500 feett 

(Hunnt & Associaates 2008a, KKier Associatees 
20088b). 

Santaa Monica Mounntains 

The annual seeasonal rainnfall in thhe 
wateersheds of this BPGG region is 
apprroximately 188 inches, althoough rainfall is 
loweer along the coast and iincreases witth 
increeasing elevatiion in the uppper reaches oof 
the wwatersheds. MMalibu Creekk is the large est 
of the five wwatersheds, encompassinng 
apprroximately 1110 square milles and, unlikke 
otheer coastal strreams in thhe Conceptioon 
Coasst BPG regiion, penetrattes through a 
breaak in the Sannta Monica Mountains tto 
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Santa Monica Mountains Biogeographic Population Group 

Las Virgenes Creek 

Willow 
Creek 

Malibu Creek 

Zuma Canyon 

Topanga
Canyon 

Big Sycamore
Canyon 

Cold Creek 

Arroyo
Sequit 

EF 
Arroyo
Sequit 

WF Arroyo
Sequit 

Soltice 
Canyon 

Las Flores 
Canyon 

Century Malibu Lake 

Rindge 

Malibu 

San 
Francisco 

Sacramento 

Santa Barbara 

San Diego 

Los Angeles 

0 5 

Miles 

P a  c i  f i  c

 O  

c  e a  n  

Area 
of 

Detail California 

Oncorhynchus mykiss 
Populations 

Arroyo Sequit 

Big Sycamore Canyon 

Malibu Creek 

Las Flores Canyon 

Topanga Canyon 

City 

Dam 

Major Rivers 

Streams 

County Boundary 

Lakes 

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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Santa Monnica Mountaains Biogeoggraphic Popuulation Grouup 

drain a portion of iits north‐facinng slopes andd 
the south‐facing sslopes of thee Simi Hills . 
Callegguas Creek aand the Los AAngeles Riverr 
drain the remaindder of the norrthern slopess 
of thee Santa Monicca Mountainss. In additionn 
to thee major wattersheds conssidered here,, 
there are a numbber of smalle r watershedss 
withinn this BPGG (e.g., Tranncas, Zuma,, 
Solsti ce, and Las FFlores Canyonn) which mayy 
also be used byy steelhead when waterr 
condiitions are favoorable. 

11.22 LAND USE 

Table 11‐1 summarizes lannd use andd 
popullation denssity in Sannta Monicaa 
Mounntains BPG region. AA significantt 
portioon of the Santta Monica Moountains BPGG 
regionn is undevelooped, portionss are publiclyy 
held aas part of thee Santa Monicca Mountainss 
Natioonal Recreatioon Area, seveen state parkss 
and bbeaches (Pointt Mugu State Park, Malibuu 
Creekk State Park, Leo Carrillo State Beach,, 
Topannga State Parrk, R. H. Meyyer Memoriall 
State Beach, Dan Blocker Statee Beach, andd 
Will RRogers State Park), and several locall 
parkss and beachess, including ZZuma Countyy 
Beachh, Solstice Caanyon Park, and Trancass 
Canyoon Park. As a result of tthe relativelyy 
large amount of p ublic land in proximity too 
a lar ge urban arrea (Los Anngeles Basin)) 
recreaational facilitiies receive inttensive use. 

Malibuu Coastal Devellopment 

Deveelopment wiithin these watersheds is 
princcipally residential, with somme 
commmercial and recreationall developmennt 
conccentrated neaar the mouthss of several oof 
the sstreams. The MMalibu Creekk and Topangga 
Canyyon Creek watersheds support thhe 
highhest humann populatioon densitiees. 
Wateersheds in thhe western pportion of thhe 
Santta Monica Moountains geneerally have lesss 
deveelopment andd significantlyy more area iin 
publlic ownershipp than wateersheds in thhe 
easteern half of thee range. Humman populatioon 
denssity and pprivate landd ownershiip 
increeases in the Santa Moniica Mountainns 
fromm west to eastt with increassing proximitty 
to thhe Los Angelles Watershedd. Agricultur al 
convversion of waatershed landds is generallly 
lightt throughout t the BPG reegion (Hunt & 
Assoociates 2008a, Kier Associaates 2008b). 

11.33 CURRRENT WWATERSHEDD 
COONDITIONSS 
Wateershed condi itions were asssessed for thhe 
five major drainnages in the Santa Monicca 
Mouuntains BPG region. The mainstem annd 
majoor tributaries of most of thhe drainages iin 
this BPG region offer fair too good habitaat 
condditions for anadromouss O. mykisss. 
Existting habitat qquality was rrated as “Fairr” 
in thhe Big Sycamoore Canyon, AArroyo Sequiit, 
Maliibu Creek, and Las Flores Canyoon 
wateersheds, andd “Good” in the Topangga 
Canyyon Creekk watersheed. Existinng 
condditions withiin the Topanga Canyoon 
Creeek watershed are relativelyy good, despi te 
haviing the ssecond higghest humaan 
popuulation densitty in this BPGG region (Tab le 
11‐1)). For examp ple, Topanga Canyon Creeek 
is chharacterized by perenniaal flows, highh‐
quallity instream and riparian conditions, aan 
abse ence of noon‐native prredators, annd 
migrration barrierrs, if present, are seasonallly 
passsable. Howevver, the nattural season al 
floww regime of Malibu Creeek has beeen 
subsstantially alterred by the waaste dischargee 
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Santa Monica Mountains Biogeographic Population Group 

Table 11-1. Physical and Land-Use Characteristics of Major Watersheds in the Santa Monica Mountains BPG region. 

PHYSICAL CHARACTERISTICS LAND USE 

WATERSHEDS (west to east) Area 
(acres)1 

Area  
(sq. miles)1 

Stream 
Length2 

(miles) 

Ave. Ann. 
Rainfall3 

(inches) 

Total 
Human 

Population4 

Public 
Ownership* 

Urban 
Area5 

Agriculture/ 
Barren5 

Open 
Space5 

Big Sycamore Canyon 
Creek 13,649 21 32 17.9 27 76% < 1% < 1% 99% 

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 72% 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 Wateersheds. 
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Santa Monnica Mountaains Biogeoggraphic Popuulation Grouup 

of thee Las Virgeness Municipal WWater Districtt 
Tapiaa wastewater treatment pplan (Hunt && 
Assocciates 2008a, KKier Associatees 2008b). 

Arroyoo Sequit Creek 

Becauuse of the proximity oof the Santaa 
Monicca Mountainns to large urban areas,, 
there is significantt pressure to develop andd 
mainttain recreatioonal facilities.. Each of thee 
waterrsheds in the Santa Monicca Mountainss 
BPG region suppoorts one or more coastall 
and iinland campggrounds andd other high‐‐
use reecreational faccilities. This iis particularlyy 
the caase in the Bigg Sycamore CCreek, Arroyoo 
Sequiit, and Malibu Creek watersheds,, 
wheree large portioons of the waatersheds aree 
publiccly owned. RRecreational activities aree 
recurrring sourcess of direct and indirectt 
threatts to anadrommous O. mykkiss includingg 
roadwway stream crossings in and aroundd 
campgrounds thatt pose physiccal barriers too 
upstreeam and/or downstreamm movementt 
migraation, introduuction of non‐‐native plantss 
and a nimals, distu rbance to streeam banks 
and instream haabitats, and even reddss 
potenntially by fooot traffic aand off‐roadd 
vehiclles, loss of oor disturbancce to ripariann 
corriddors around campgroounds, andd 
constrriction of the floodplain. TThe type andd 
numbber of threatts posed by recreationall 
facilitties varies significantlly betweenn 
waterrsheds, from single locattions such aa 
road crossing on AArroyo Sequi t, to multiplee 
sites, such as numerous floodplainn 
campgrounds or mmultiple stre am crossingss 
in thee Malibu Creeek watershed. 

Rindgge Dam – Malibbu Creek 

The Malibu Creek watershhed is highlly 
consstrained by twwo major damms: the Rindgge 
Damm and the Ma libu Lake Daam. The formeer 
struccture is loccated approximately twwo 
streaam miles uppstream of thhe lagoon annd 
blockks access to over 990% of thhe 
anaddromous O.. mykiss sppawning annd 
reariing habitat wwithin Malibu Creek. Rindgge 
Damm also has isoolated native O. mykiss thaat 
wouuld otherwisee exhibit ann anadromouus 
life‐hhistory, and prevents thee repeated ree‐
colonnization of uupstream habbitats that maay 
expeerience tempporary extirppations as a 
resullt of natural stochastic pprocesses, succh 
as wwildfires, drouughts, and lanndslides. Thesse 
damms have nummerous effectss on physicaal, 
hydrrological, andd habitat chaaracteristics oof 
the mmiddle and loower reachess of the Malibbu 
Creeek. Dams aalso create and maintaiin 
favoorable habitaat conditionss for sever al 
speccies of non‐nnative fishes and bullfroggs, 
whicch may affecct one or moore life historry 
stagees of O. mmykiss either directly (e.gg., 
preddation) or ind directly (e.g., ccompetition foor 
foodd). Non‐nativve crayfish, snails, fishees, 
and bullfrogs aree particularlyy abundant iin 
the Malibu Creeek and Las FFlores Canyoon 
Creeek watershedss. 
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Santa Monnica Mountaains Biogeoggraphic Popuulation Grouup 

Malibuu Creek 

The teerrain of the Santa Monicca Mountainss 
resultts in develoopment on ssteep slopes,, 
often accompaniedd by road cu ts to providee 
accesss, thus affectting watershhed processess 
such as erosioon and seedimentation . 
Devellopment has also occuurred alongg 
narrow ripariaan corridoors, whichh 
encouurages bannk stabilizaation, leveee 
constrruction, andd other floood controll 
activi ties, and pphysically coonstrains thee 
abilityy of streamms to mainntain naturall 
channnel morphhology andd ripariann 
vegetation. 

Increaased resiidential ddevelopment,, 
includding high road dennsities, hass 
signifficantly altereed natural firre regimes inn 
the SSanta Monicaa Mountains BPG regionn 
becauuse it has alllowed humaan access too 
almosst all portions of the componentt 
waterrsheds. Fires have consuumed 71% too 
100% of the Big SSycamore Caanyon Creek,, 
Arroyyo Sequit, Maalibu Creek, annd Las Floress 
Canyoon Creek wattersheds withhin the past 255 
years,, including recent firees in 2007 . 
Approoximately 32%% of the Top anga Canyonn 
Creekk watershed hhas burned iin the last 255 
years (Hunt & A ssociates, Kieer Associatess 
2008bb). While thee natural firee‐cycle is ann 
imporrtant source of sedimentss essential too 
suppoort productivve spawning and rearingg 
habitaat, artificiallyy increased fiire frequencyy 
can iincrease sloppe erosion annd sedimentt 
inputs to streamss, resulting in long‐termm 
changges to subsstrate compposition andd 

embeddedness, water qquality (e.gg., 
turbiidity), and wwater temperaature (e.g., losss 
of riiparian canoppy cover). Annadromous OO. 
mykiiss in each of the watershe ds in the Santta 
Monnica Mountai ins BPG regiion have beeen 
subjeected to suchh secondary fiire effects. Thhe 
increease of imperrmeable surfaaces as a resuult 
of urrbanization ((including ro ads) along thhe 
coastal terrace, and the deevelopment oof 
hommes on steep slopes (e.g., Malibu, Laas 
Florees, and Topaanga Canyonns), has altereed 
the natural floow regime of streamms, 
partiicularly in thhe lower reachhes, increasinng 
the ffrequency annd intensity oof flood flowws 
(Hunnt & Associattes 2008a, Kie er Associates) . 

Topanga Creek 

Estuuarine habitaat loss in thhe componennt 
wateersheds of th he Santa Monnica Mountainns 
BPGG region rannges from 66% to 97%%. 
Maliibu Creek fformerly hadd the large est 
estuaary of any w watershed in thhe BPG regioon 
and still has the highestt amount oof 
remaaining estuarrine habitat (34%), but iits 
estuaarine functioons have beenn significantlly 
impaaired by uppstream wasste dischargees 
fromm point and nnon‐point souurces, and thhe 
alterration of thee natural hyydrologic annd 
sedimment transpoort regimes bby a series oof 
upsttream dams (Hunt & Asssociates 2008 8a, 
Kier Associates 20008b). 
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Santa Monnica Mountaains Biogeoggraphic Popuulation Grouup 

Big Syccamore Canyon Estuary 

The estuaries of Big Sycam ore Canyon,, 
Arroyyo Sequit, LLos Flores CCanyon, andd 
Topannga Canyon Creek have suffered thee 
largesst loss of areeal extent, annd are highlyy 
impaccted by HHighway 1, commerciall 
development, andd recreationnal activities . 
Road construction, bridgges, levees,, 
floodpplain encroacchment by reesidential andd 
commmercial devel opment (e.g.,, the City off 
Malibbu and Malibuu Colony in MMalibu Creek)) 
have significantly reduced estuuarine habitatt 
in almmost watershheds in this BPG region . 
Otherr estuarine haabitats such ass those of Bigg 
Sycammore and Las Flores Canyoon have beenn 
almosst comple tely lost due too 
transpportation, reccreation, andd commerciall 
development. 

11.44 THREAATS ANDD THREAAT 
SOUURCES 
The relatively high poppulation annd 
deveelopment preessures alonng the coast al 
portiions of the Santa Monicca Mountainns, 
couppled with thee proximity tto the denselly 
popuulated Los AAngeles Waterrshed, create a 
seriees of recurrinng, severe too very severre 
threaats to the perrsistence of aanadromous OO. 
mykiiss in each of the componeent watershedds 
in thhis BPG regiion. The nummber of threaat 
sourrces used byy the CAP WWorkbooks iin 
deterrmining threeat status ffor the Santta 
Monnica Mountainns BPG wateersheds varieed 
fromm eight in thhe Big Sycaamore Canyoon 
Creeek watershed d to 16 in the Malibu Creeek 
wateershed. 

Ten anthropogennic activities ranked as thhe 
top sources of stress to annadromous OO. 
mykiiss in the Sannta Monica MMountains BP G 
(Tabble 11‐2). Eacch watershed has a uniquue 
combbination of tthreats; howeever, recurrinng 
threaats among m ost or all of tthe watershedds 
incluude: high roaad density, inncluding roadds 
in cclose proximmity to riparrian corridorrs, 
impaacts from rrecreational facilities, annd 
barriiers to miggration at culverts annd 
roaddway stream ccrossings. Otther threats arre 
uniqque to particuular watershedds, such as thhe 
Rinddge and Maliibu Lake damms on Malibbu 
Creeek (Hunt && Associatess 2008a, Kieer 
Assoociates 2008b)). 
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Santa Monica Mountains Biogeographic Population Group 

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) 

Threat 
Sources 

Bi
g 

Sy
ca

m
or

e 
C

an
yo

n 
C

re
ek

A
rro

yo
 S

eq
ui

t 

M
a

lib
u 

C
re

ek
 

La
s F

lo
re

s C
an

yo
n 

C
re

ek

To
pa

ng
a 

C
an

yo
n 

C
re

ek
 

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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Santa Monnica Mountaains Biogeoggraphic Popuulation Grouup 

11.55 SUMMARRY 
Road density is hhigh throughoout the Santaa 
Monicca Mountainns BPG region, both onn 
privatte and publlic lands. Road density,, 
particcularly roads within or clo se to ripariann 
corriddors are afffecting each of thesee 
waterrsheds by conntributing to the source off 
non‐ppoint pollutannts (e.g., oil, ggrease, copperr 
from breaking systtems, etc.), alttering surfacee 
runofff patterns aand stream hhydrographs,, 
and encroachingg on flooddplains andd 
decreasing floodpplain connecctivity. Suchh 
road density creates the neeed for bankk 
stabiliization and levee connstruction too 
protecct developmment, which in turnn 
provides conduitss for sedimennt, pollutant,, 
and bbacterial inpuuts to the waatercourse. Inn 
other cases, road ccrossings creaate barriers too 
upstreeam and doownstream mmovement off 
adult and juvenilee anadromouus O. mykiss . 
Addittionally, immpacts associated withh 
wildlaand fires, including fire‐fightingg 
measuures to controol or extinguiish them, andd 
the ppost‐fire measures to reppair damagess 

incurrred in fightinng wildland fiires, poses aa 
potenntial threat too watersheds in this BPG . 
Table 11‐3 summaarizes the crittical recoveryy 
actionns needed within thhe Core 11 
popullations of thiss BPG. 

Resto ring conditioons for anaadromous O.. 
mykisss passage, spawning, and//or rearing inn 
these watershedss will requiire multiple,, 
long‐tterm, measuures relatedd to waterr 
manaagement, recrreation, and fish passage . 
Impeddiments to fissh passage steemming fromm 
the coonstruction aand maintenaance of roadss 
and oother transpportation corrridors, damss 
and other passagge barriers, groundwaterr 
extracction, and mmodification of channell 
morphology and adjacent ripaarian habitatss 
by floood control mmeasures needd to be furtherr 
evaluated for thiss BPG. Add itionally, thee 
loss oof estuarine fuunctions caussed by fillingg 

and pollution frrom point aand non‐poinnt 
agriccultural and other anthro opogenic wastte 
dischharges need to be addresssed further iin 
this rregion. 

Malibbu Creek Steelhhead – 1946. 

The threat sourcees discussed in this sectioon 
shouuld be the foccus of a varieety of recoverry 
actioons to addres s addresses sspecific risks tto 
anaddromous O. mmykiss viabilitty. Spatial annd 
tempporal data, foor water temmperature, pHH, 
nutriients, etc., arre not uniforrmly availablle, 
and should be further devveloped, alonng 
withh general habbitat typing aassessments, tto 
betteer identify natural as well aas 
anthhropogenic limmiting factorss. This type oof 
dataa acquisition should be tthe subject oof 
site‐sspecific invesstigation in oorder to refinne 
the primary recoovery action s or to targ et 
addiitional recoveery actions aas part of anny 
recovvery strateggy for the SSanta Monicca 
Mouuntains BPG. Tables 11‐4 through 11‐‐8 
beloww rank and ddescribe propposed recoverry 
actioons for each ssub‐watersheed in the Santta 
Monnica Mountaains BPG, iincluding thhe 
estimmated cost foor implementiing the actionns 
in fiive year inccrements oveer the first 225 
yearrs, and wheree applicable exxtended out tto 
100 years, thouggh many reccovery actionns 
can bbe achieved wwithin a shortter period. 

Southhern Californnia Steelheadd Recovery Plan January 20112 

11-10 



 

 
 

 

 

   
 

 

   
   
 

 

   
   

  
 

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 

Malibu Creek 

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. 

Topanga Creek 

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 
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. 
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Santa Monica Mountains Biogeographic Population Group 

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 Identifier – Southern California Steelhead ASC Arroyo Sequit Creek 2 Agricultural Effluents  

1 Threat Source MalC Malibu Creek 3 Culverts and Road Crossings 

2 Action Identity Number LFC Las Flores Canyon Creek 4 Dams and Surface Water Diversions 

TopC Topanga Canyon 5 Flood Control Maintenance Action Rank 

Action addresses the first listing factor regarding the destruction A 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 
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Santa Monica Mountains Biogeographic Population Group 

Table 11-4. Southern California Steelhead DPS Recovery Action Table for the Big Sycamore Canyon Creek Watershed (Santa Monica 
Mountains BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Big Sycamore Canyon Creek 

BSC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,CDOT, 
ACOE, SMMC, 

SMMRCD, 
CDFG, 

CSCC,CT, 
TCFT,TU,VC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

BSC-
SCS-4.2 

Develop and 
implement water 

management plan 
for diversion 
operations 

CDPR,CDFG, 
NMFS,CT,TU, 

TCFT,VC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 3B 3 275550 0 0 0 0 275550 

BSC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

CDPR,SMMC, 
SMMRCD, 

CDFG,NMFS, 
CT,TU,TCFT,VC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

BSC-
SCS-7.1 

Develop and 
implement a 

stream bank and 
riparian corridor 
restoration plan 

CDPR,SMMC, 
SMMRCD, 

CDFG, CSCC, 
NMFS,CT,TU,TC 

FT,VC 

Levees and 
Channelization 1, 4 3B 10 10521940 10521940 0 0 0 21043880 

BSC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR 
SMMC, 

SMMRCD, 
NMFS,CT,TU, 

TCFT,VC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Monica Mountains Biogeographic Population Group 

Action 
# 

BSC-
SCS-9.2 

BSC-
SCS-9.3 

BSC-
SCS-
10.1 

BSC-
SCS-
10.2 

BSC-
SCS-
10.3 

Recovery Action 

Develop and 
implement non-
native species 

monitoring 
program 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., Point 
Mugu State Park, 

Santa Monica 
National 

Recreational Area 
General 

Management 
Plan) 

Develop and 
implement public 

education 
program on 
watershed 
processes 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests 

Potential 
Collaborators 

CDFG,CDPR, 
CSCC,SMMC, 

SMMRCD, 
NMFS,CT,TU, 

TCFT,VC 

CDFG,CDPR, 
CSCC,SMMC, 

SMMRCD, 
NMFS,CT,TU, 

TCFT,VC 

CDPR,CDFG, 
SMMC, 

SMMRCD, 
NMFS,USFWS, 
CT,TU,TCFT,VC 

CDPR,CDFG, 
CSCC,USFWS, 
NMFS,SMMC, 

SMMRCD, 
CT,TU,TCFT,VC 

CDPR,CDFG, 
USFWS,NMFS, 

SMMC, 
SMMRCD, 

CT,TU,TCFT,VC 

Threat Source 

Non-Native 
Species 

Non-Native 
Species 

Recreational 
Facilities 

Recreational 
Facilities 

Recreational 
Facilities 

Listing 
Factors 
(1 - 5) 

1, 3, 5 

1, 3, 5 

1, 2, 3, 
4, 5 

1, 2, 3, 
4, 5 

1, 2, 3, 
4, 5 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

3B 

3B 

2B 

3B 

3B 

Task 
Duration 

100 -
refer to 
regional 

costs 

20 

ongoing 
-cost of 
doing 

business 

20 

ongoing 
- cost of 
doing 

business 

FY 
1-5 

0 

76140

0 

76140

0 

FY 
6-10 

0 

 76140

0 

 76140

0 

Estimated Costs ($) 

FY 
11-15 

FY 
16-20 

FY 
21-25 

0 0 0 

 76140 76140 0 

0 0 0 

 76140 76140 0 

0 0 0 

FY 
1-100 

0 

304560 

0 

304560 

0 
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Santa Monica Mountains Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

BSC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDFG, 
SMMC, 

SMMRCD,CT, 
TUC,TCFT,VC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

BSC-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDPR, 
CDFG,SMMC, 
SMMRCD,CT, 
TU,TCFT,VC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

BSC-
SCS-
11.3 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
roads 

CDOT,CDPR, 
CDFG,SMMC, 
SMMRCD,CT, 
TU,TCFT,VC 

Roads 1,4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

BSC-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan  

CDPR,CDFG, 
CDOT, CSCC, 

SMMC, 
SMRCD,NMFS, 

USFWS,CT, 
TCFT,TU,VC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2A 5 8881455 0 0 0 0 8881455 

BSC-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
SMMC,CDPR, 

SMMRCD, 
NMFS,CT,TRCF, 

TU,VC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2A 5 62400 0 0 0 0 62400 

BSC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

BLM,CT,TUC, 
SDT,VC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

BSC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

NMFS,DOT, 
CT,TUC,SDT, 

VC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 
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Santa Monica Mountains Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

BSC-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
CDPR,SMMC, 
SMMRCD,CT, 
TU,TCFT,VC 

Urban Effluents 1, 4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

BSC-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,USFWS, 
NMFS,SMMC, 
SMMRCD,CT, 
TU,TCFT,VC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

BSC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 
management 

plan, 

USFS,USFWS, 
USGS,NMFS, 
CDF,CDFG, 

SMMC, 
SMMRCD,CT, 
TCFT,TU,VC 

Wildfires 1, 4, 5 1A 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Monica Mountains Biogeographic Population Group 

Table 11-5. Southern California Steelhead DPS Recovery Action Table for the Arroyo Sequit Creek Watershed (Santa Monica 
Mountains BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Arroyo Sequit Creek 

ASC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

CDPR,SMMC, 
SMMRCD, 

CDFG,CSCC, 
CDOT,USFWS, 
NMFS,CT,TU, 
TCFT,VC,LAC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

ASC-
SCS-4.1 

Provide fish 
passage around 

dams and 
diversion (e.g., 

small, non-
functional water 

impoundments on 
the east and west 

forks of Arroyo 
Sequit) 

SMMC, 
SMMRCD, 

CDPR,CDFG, 
CSCC,NMFS, 
USFWS,CT,TU, 
TCFT,VC,LAC 

Dams and 
Surface Water 

Diversions 
1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

ASC-
SCS-4.2 

Develop and 
implement water 

management plan 
for diversion 
operations 

CDPR,SMMC, 
SMMRCD, 

CDFG,NMFS, 
USFWS,CT, 

TCFT,VC,LAC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1B 5 275550 0 0 0 0 275550 

ASC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

NRCS,USGS, 
NMFS,SMMC, 

SMMRCD, 
CDPR,CDFG, 
CT,TU,TCFT, 

VC,LAC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

ASC-
SCS-7.1 

Develop and 
implement a 

stream bank and 
riparian corridor 
restoration plan 

CDPR,CDFG, 
CSCC,SMMC, 

SMMRCD, 
NMFS,CT,TU, 
TCFT,VC,LAC 

Levees and 
Channelization 1, 4 2B 10 10521940 10521940 0 0 0 21043880 
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Santa Monica Mountains Biogeographic Population Group 

Action 
# 

ASC-
SCS-9.1 

ASC-
SCS-9.2 

ASC-
SCS-9.3 

ASC-
SCS-
10.1 

ASC-
SCS-
10.2 

ASC-
SCS-
11.1 

Recovery Action Potential 
Collaborators 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,SMMC, 

SMMRCD, 
USFWS,NMFS, 
CT,TU,TCFT, 

VC,LAC 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR 
CSCC,SMMC, 

SMMRCD, 
USFWS,NMFS, 
CT,TU,TCFT, 

VC,LAC 
Develop and 

implement public 
education 

program on non-
native species 

impacts 

CDFG,CDPR, 
CSCC,SMMC, 

SMMRCD, 
USFWS,NMFS, 
CT,TU,TCFT, 

VC,LAC 
Review and 

modify 
development and 

management 
plans  for 

recreational areas 
and national 

forests (e.g., Leo 
Carrillo State Park) 

CDPR,SMMC, 
SMRCD,CDFG, 

NMFS,CT,TU, 
TCFT,VC,LAC 

Develop and 
implement a 

public education 
program on 
watershed 
processes 

SMMC, 
SMMRCD, 

CDPR,CDFG, 
CSCC,NMFS, 
USGS,CT,TU, 

TCFT,VC,LAC 
Manage roadways 

and adjacent 
riparian corridor 

and restore 
abandoned 

roadways 

CDOT,CDPR, 
CDFG,SMMC, 

SMMRCD, 
NMFS,USFWS, 
CT,TU,TCFT, 

VC,LAC 

Threat Source 

Non-Native 
Species 

Non-Native 
Species 

Non-Native 
Species 

Recreational 
Facilities 

Recreational 
Facilities 

Roads 

Listing 
Factors 
(1 - 5) 

1, 3, 5 

1, 3, 5 

1, 3, 5 

1, 2, 3, 
4, 5 

1, 2, 3, 
4, 5 

1, 4 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

3B 

3B 

3B 

2B 

3B 

1A 

Task 
Duration 

100 -
refer to 
regional 

costs 

100 -
refer to 
regional 

costs 

20 

1 

20 

20 -
refer to 
regional 

costs 

FY 
1-5 

0 

0 

76140

68030

76140

0 

FY 
6-10 

0 

0 

 76140

 0 

 76140

0 

Estimated Costs ($) 

FY 
11-15 

FY 
16-20 

FY 
21-25 

0 0 0 

0 0 0 

 76140 76140 0 

0 0 0 

 76140 76140 0 

0 0 0 

FY 
1-100 

0 

0 

304560 

68030 

304560 

0 
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Santa Monica Mountains Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

ASC-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDPR, 
RWQCB, 

CDFG,SMMC, 
SMMRCD, 

NMFS,CT,TU, 
TCFT,VC,LAC 

Roads 1, 4 2B 20 32260 32260 32260 32260 0 129040 

ASC-
SCS-
11.3 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
roads 

CDOT,CDPR, 
RWQCB, 

CDFG,SMMC, 
SMMRCD, 

NMFS,CT,TU, 
TCFT,VC,LAC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

ASC-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

CDPR,CDFG, 
CDOT,CSCC, 

SMMC, 
SMMRCD, 

NMFS,CT,TCFT, 
VC,LAC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2A 5 670000 0 0 0 0 670000 

ASC-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
SMMC, 

SMMRCD, 
NMFS,CT,TU, 
TCFT,VC,LAC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2A 5 62400 0 0 0 0 62400 

ASC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

SMMC 
SMMRCD, 

CDFG,NMFS, 
CT,TU,TCFT, 

VC,LAC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

ASC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

CDOT,SMMC, 
SMMRCD, 

CDFG,USFWS, 
NMFS,CT,TU, 
TCFT,VC,LAC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

ASC-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
CDPR,NMFS, 
USFWS,CT,TU, 
TCFT,VC,LAC 

Urban Effluents 1, 4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Santa Monica Mountains Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

ASC-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,CDPR, 
USFWS,NMFS, 
CT,TU,TCFT, 

VC,LAC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

ASC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

CDF,CDPR, 
SMMC, 

SMMRCD, 
USFWS,USGS, 
NMFS,CT,TU, 
TCFT,VC,LAC 

Wildfires 1, 4, 5 1A 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Monica Mountains Biogeographic Population Group 

Table 11-6. Southern California Steelhead DPS Recovery Action Table for the Malibu Creek Watershed (Santa Monica Mountains BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Malibu Creek 

MalC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

CDPR,SMMC, 
SMMRCD, 

CDFG,CSCC 
CDOT,USFWS, 
NMFS,CT,TU, 

LAC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MalC-
SCS-4.1 

Provide fish 
passage around 

dams and 
diversions (e.g., 

remove or 
physically modify 

Rindge and Malibu 
dams) 

CDPR,SMMC, 
SMMRCD, 

CDFG,CSCC 
USFWS,NMFS, 
ACOE,CT,TU, 

LAC  

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 10 TBD TBD TBD TBD TBD TBD 

MalC-
SCS-4.2 

Develop and 
implement water 

management plan 
for dam operations 

SMMC, 
SMMRCD, 

CDFG,USFWS, 
NMFS,ACOE, 

CT,TU,LAC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1B 5 275550 0 0 0 0 275550 

MalC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

NRCS,USGS, 
NMFS,SMMC, 

SMMRCD, 
CDPR,CDFG, 
CT,TU,TU,LAC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

MalC-
SCS-7.2 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

CDPR,CDFG, 
CSCC,SMMC, 

SMMRCD, 
NMFS,CT,TU, 

LAC 

Levees and 
Channelization 1, 4 2B 10 10521940 10521940 0 0 0 21043880 
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Santa Monica Mountains Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

MalC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,SMMC, 

SMMRCD, 
USFWS,NMFS, 

CT,TU,LAC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MalC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
CSCC,SMMC, 

SMMRCD, 
USFWS,NMFS, 

CT,TU,LAC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MalC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CSCCC, 
SMMC, 

SMMRCD, 
USFWS,NMFS, 

CT,TU,LAC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

MalC-
SCS-
10.1 

Review and  
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., 

Malibu State Park) 

SMMC, 
SMMRCD, 

CDPR,CDFG, 
CSCC,NMFS, 
USGS,CT,TU, 

LAC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 1 68030 0 0 0 0 68030 

MalC-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 

SMMC, 
SMMRCD, 

CDPR,CDFG, 
CSCC,NMFS, 
USGS,CT,TU, 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 20 76140 76140 76140 76140 0 304560 

processes LAC 
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Santa Monica Mountains Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

MalC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDPR, 
RWQCB, 

CDFG,SMMC, 
SMMRCD, 

NMFS,CT,TU, 
LAC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MalC-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDPR, 
RWQCB, 

CDFG,SMMC, 
SMMRCD, 

NMFS,CT,TU, 
LAC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

MalC-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

CDPR,CDFG, 
CDOT, 

CSCCC, 
SMMC, 

SMMR,CD, 
NMFS,CT,TU, 

LAC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2A 5 4958000 0 0 0 0 4958000 

MalC-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
SMMC, 

SMMRCD, 
NMFS,CT,TU, 

LAC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2A 5 62400 0 0 0 0 62400 

MalC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

SMMC 
SMMRCD, 

CDFG,NMFS, 
CT,TU,LAC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

MalC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

SMMC 
SMMRCD, 

CDFG,NMFS, 
CT,TU,LAC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 
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Santa Monica Mountains Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Review, assess and 

MalC-
SCS-
14.1 

modify NPDES 
wastewater 

discharge permits 
(e.g., Las Virgenes 
Municipal Water 

District Wastewater 

RWQCB, 
CDFG,CDPR, 
USFWS,NMFS, 

CT,TU,LAC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Treatment Facility) 

MalC-
SCS-
14.2 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB, 

CDFG,CDPR, 
USFWS,NMFS, 

CT,TU,LAC 

Urban Effluents 1, 4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

MalC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

CDF,SMMC, 
SMMRCD, 

CDFG,USFWS, 
NMFS,USGS, 
CT,TU,LAC 

Wildfires 1, 4, 5 1A 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Monica Mountains Biogeographic Population Group 

Table 11-7. Southern California Steelhead DPS Recovery Action Table for the Las Flores Canyon Creek Watershed (Santa Monica 
Mountains BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Las Flores Canyon Creek 

LFC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

CDPR,SMMC, 
SMMRCD, 

CDFG,CSCC, 
CDOT,USFWS, 
NMFS,CT,TU, 

LAC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 3A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

LFC-
SCS-4.1 

Provide fish 
passage around 

dams and 
diversions 

CDPR,SMMC, 
SMMRCD, 

CDFG,CSCC, 
CDOT,USFWS, 
NMFS,CT,TU, 

LAC  

Dams and 
Surface Water 

Diversions 
1, 3, 4 3A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

LFC-
SCS-4.2 

Develop and 
implement water 

management plan 
for diversion 
operations 

CDPR,SMMC, 
SMMRCD, 

CDFG, 
CDOT,USFWS, 
NMFS,CT,TU, 

LAC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 3B 5 275550 0 0 0 0 275550 

LFC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

NRCS,USGS, 
NMFS,SMMC, 

SMMRCD, 
CDPR,CDFG, 
CT,TU,TU,LAC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

LFC-
SCS-7.2 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

CDPR,CDFG, 
CSCC,SMMC, 

SMMRCD, 
NMFS,CT,TU, 

LAC  

Levees and 
Channelization 1, 4 3B 10 10521940 10521940 0 0 0 21043880 
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Santa Monica Mountains Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

LFC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,SMMC, 

SMMRCD, 
USFWS,NMFS, 

CT,TU,LAC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

LFC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
CSCC,SMMC, 

SMMRCD, 
USFWS,NMFS, 

CT,TU,LAC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

LFC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CDOT,CSCC, 

SMMC, 
SMMRCD, 

USFWS,NMFS, 
CT,TU,LAC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

LFC-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., Santa 
Monica Mountains 

National 
Recreation Area 

General 
Management 

Plan) 

SMMC, 
SMMRCD, 

CDPR,CDFG, 
CSCC,NMFS, 
USGS,CT,TU, 

LAC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 

ongoing 
-costs of 

doing 
business 

0 0 0 0 0 0 

LFC-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

SMMC, 
SMMRCD, 

CDPR,CDFG, 
CSCC,NMFS, 
USGS,CT,TU, 

LAC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 20 76140 76140 76140 76140 0 304560 
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Santa Monica Mountains Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

LFC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDPR, 
RWQCB, 

CDFG,SMMC, 
SMMRCD, 

NMFS,CT,TU, 
LAC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

LFC-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDPR, 
RWQCB, 

CDFG,SMMC, 
SMMRCD, 
NMFS,CT, 
TU,LAC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

LFC-
SCS-
11.3 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
road 

CDOT,CDPR, 
RWQCB, 

CDFG,SMMC, 
SMMRCD, 

NMFS,CT,TU, 
LAC 

Roads 1,4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

LFC-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan  

CDFG,CSCC, 
SMMC, 

SMMRCD, 
NMFS,CT, 
TU ,LAC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 67000 0 0 0 0 67000 

LFC-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
SMMC, 

SMMRCD, 
NMFS,CT,TU, 

LAC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 62400 0 0 0 0 62400 

LFC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

SMMC 
SMMRCD, 

CDFG 
NMFS,CT,TU, 

LAC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

LFC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

SMMC 
SMMRCD, 

CDFG,NMFS, 
CT,TU,LAC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 
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Santa Monica Mountains Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Review, assess and 

LFC-
SCS-
14.1 

modify NPDES 
wastewater 

discharge permits 
(e.g., Las Virgenes 
Municipal Water 

District Wastewater 

RWQCB, 
CDFG,CDPR, 
USFWS,NMFS, 

CT,TU,LAC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Treatment Facility) 

LFC-
SCS-
14.2 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB, 

CDFG,CDPR, 
USFWS,NMFS, 

CT,TU,LAC 

Urban Effluents 1, 4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

LFC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

CDF,SMMC, 
SMMRCD, 

CDFG,USFWS, 
NMFS,USGS, 
CT,TU,LAC 

Wildfires 1, 4, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Monica Mountains Biogeographic Population Group 

Table 11-8. Southern California Steelhead DPS Recovery Action Table for the Topanga Canyon Creek Watershed (Santa Monica 
Mountains BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Topanga Canyon Creek 

TopC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

CDPR,SMMC, 
SMMRCD, 

CDFG,CSCC, 
CDOT,USFWS, 
NMFS,CT,TU, 

LAC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

TopC-
SCS-4.1 

Provide fish 
passage around 

dams and 
diversions 

CDPR,SMMC, 
SMMRCD, 

CDFG,CSCC, 
USFWS,NMFS, 

CT,TU,LAC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

TopC-
SCS-4.2 

Develop and 
implement water 

management plan 
for diversion 
operations 

CDPR,SMMC, 
SMMRCD, 

CDFG,CSCC, 
USFWS,NMFS, 

CT,TU,LAC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2B 5 275550 0 0 0 0 275550 

TopC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS, 
CT,TU,LAC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

TopC-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

CDFG,CDPR, 
CDOT,CSCC, 

SMMC, 
SMMRCD, 

NMFS,CT,TU, 
LAC 

Levees and 
Channelization 1, 4 2B 10 10521940 10521940 0 0 0 21043880 
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Santa Monica Mountains Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

TopC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,SMMC, 

SMMRCD, 
USFWS,NMFS, 

CT,TU,LAC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

TopC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
CSCC, 
SMMC, 

SMMRCD, 
USFWS,NMFS, 

CT,TU 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

TopC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CSCC,SMMC, 

SMMRCD, 
USFWS,NMFS, 

CT,TU,LAC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

TopC-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., 

Topanga State 
Park, Santa 

Monica Mountains 
National 

Recreation Area 
General 

Management 
Plan) 

SMMC, 
SMMRCD, 

CDPR,CDFG, 
CSCC,NMFS, 
USGS,CT,TU, 

LAC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
-cost of 
doing 

business 

0 0 0 0 0 0 
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Santa Monica Mountains Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

TopC-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

SMMC, 
SMMRCD, 

CDPR,CDFG, 
CSCC,NMFS, 
USGS,CT,TU, 

LAC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 20 76140 76140 76140 76140 0 304560 

TopC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDPR, 
RWQCB, 

CDFG,SMMC, 
SMMRCD, 

NMFS,CT,TU, 
LAC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

TopC-
SCS-
11.2 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDPR, 
RWQCB, 

CDFG,SMMC, 
SMMRCD, 

NMFS,CT,TU, 
LAC 

Roads 1, 4 2B 20 32260 32260 32260 32260 0 129040 

TopC-
SCS-
11.3 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
road 

CDOT,CDPR, 
RWQCB, 

CDFG,SMMC, 
SMMRCD, 

NMFS,CT,TU, 
LAC 

Roads 1,4 2B 

20-refer 
to 

regional 
costs 

0 0 0 0 0 0 

TopC-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

CDFG,CDPR, 
CDOT,CSCC, 

SMMC, 
SMMRCD, 

NMFS,CT,TU, 
LAC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2A 5 201000 0 0 0 0 201000 

TopC-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
SMMC, 

SMMRCD, 
NMFS,CT,TU, 

LAC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2A 5 62400 0 0 0 0 62400 
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Santa Monica Mountains Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

TopC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

SMMC 
SMMRCD, 

CDFG,NMFS, 
CT,TU,LAC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

TopC-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

SMMC 
SMMRCD, 

CDFG,CDOT, 
NMFS,CT,TU, 

LAC 

Urban 
Development 1, 4 2B 20 0 0 0 0 0 0 

TopC-
SCS-
14.1 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,CDPR, 
USFWS,NMFS, 

CT,TU,LAC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

TopC-
SCS-
14.2 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
CDPR,USFWS, 
NMFS,CT,TU, 

LAC 

Urban Effluents 1, 4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

TopC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

CDF,SMMC, 
SMMRCD, 

CDFG,USFWS, 
NMFS,USGS, 
CT,TU,LAC 

Wildfires 1, 4, 5 1A 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Mohave RRim Biogeoggraphic Popuulation Grouup 

122. MMojaave Rimm 
Biiogeeoggrapphicc Poopulatioon 
GGrouup 
“The motivation to conside r steelheadd recovery ffrom a broaad perspecctive stems from the 
realizzation that thhere is no m eaningful w ay to discus ss the sciencce of steelheead recoveryy without 
fully eembracing itts many intriccate conne ctions with tthe human ppopulation oof the regionn and the 
climaatic changess now underrway.” 

Dr. DDavid A. Bough ton, Chair, NOAAA Fisheries Souuth-Central/Souuthern 
Califfornia Steelhea ad Technical Reecovery Team, 22010 

12.1 LOCATIOON AND PHYSICAL 
CHAARACTERISSTICS  
The MMojave Rim BPG region encompassess 
three large coastal watersheds tthat drain thee 
northern slopes of the Saanta Monicaa 
Mounntains and thee coastal sloppes of the Sann 
Gabriiel and San Bernardino mmountains inn 
southhern Los Angeeles County, ssouthwesternn 
San BBernardino, annd western RRiverside andd 
Orangge counties: t he Los Angelles River, Sann 
Gabriiel River, annd the Santaa Ana Riverr 
(Figurre 12‐1). Maajor tributarries in thesee 
drainaages include : Arroyo Secco in the Loss 
Angelles River wattershed; the EEast and Westt 
forks of the San Gabriel Riveer, and Mill,, 
Lytle,, and Fish crreeks in the upper Santaa 
Ana RRiver watershhed. The uppeer portions off 
each of these wwatersheds innclude steep,, 
mounntainous terrrain and the lowerr 
waterrsheds cut aacross the LLos Angeless 
Waterrshed—an exxtensive coasttal plain. Thee 
Los AAngeles, San Gabriel, andd Santa Anaa 
riverss have not aalways disch arged to thee 
Pacifiic Ocean at thheir current llocations, butt 
somettimes migrateed across thee Los Angeless 

Wateershed and discharged aas far west aas 
Balloona Creek an nd as far east as present‐daay 
Hunntington Beacch. The Los Angeles, Saan 
Gabrriel, and Saanta Ana rivvers currentlly 
dischharge to thee Pacific Oceean within 220 
milees of each othher in southerrn Los Angelees 
and northern Orange counties. Thhe 
compponent waterrsheds are laarge, extendinng 
up too 83 miles inlland in the caase of the Santta 
Ana River watersshed (Figure 112‐4). 

Los AAngeles Basin 

Averrage annual pprecipitation in these threee 
wateersheds is hi igher than thhat of the twwo 
adjaccent BPG regiions (i.e., the Santa Monicaa 

Southhern Californnia Steelheadd Recovery Plan January 20112 
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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 Gabriel River watershed, and three in the Santa Ana River watershed. 

Southern California Steelhead Recovery Plan January 2012 

12-2 




 

 

 

 

 

 

 

 

 

 

   

   

   

   

   

     

   

     

     

   

   

   

   

   

   

 

   

 

 

 

 

     

   

 

   

   

     

 

 

 

 

 

 

 

 

   

 

   

 

   

   

 

     

     

     

   

   

 

 

     

   

     

   

     

   

     

   

   

   

   

 

   

   

   

   

 

   

 

 

   

 

 

   

 

   

 

   

   

 

   

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

     

   

     

 

   

   

 

     

   

 

   

 

   

   

   

   

 

 

     

 

   

   

   

 

 

   

 

 

 

 

 

 

 

   

 

     

   

   

   

 

   

   

 

 

   

 

 

   

 

     

     

   

   

   

 

   

   

 

 

   

 

 

      

 

   

   

 

 

   

 

   

     

   

 

 

   

 

   

 

 

   

 

   

     

 

   

 

     

   

   

 

   

   

 

 

   

 

   

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mohave RRim Biogeoggraphic Popuulation Grouup 

Mounntains and Saanta Catalinaa Gulf Coast)) 
becauuse the uppe r watershedss include thee 
San GGabriel and Saan Bernardinoo mountain 
rangees, whose uppper elevationss receive highh 
annuaal rainfall annd snowfall (Table 12‐1). 
Rainfaall along the coastal terraace portion off 
each of these waatersheds is significantlyy 
lowerr than in thhe mountainoous portions. 
Manyy of the mainsstem rivers annd tributariess 
in thee Mojave Rimm BPG regionn flow acrosss 
the reelatively flat Los Angeless Watershed,, 
with ccomparativel y few small ttributaries forr 
waterrsheds of theeir size. As a result, thee 
overaall stream lenggth in these wwatersheds iss 
less tthan that inn other BPGG regions off 
comparable size (HHunt & Assoociates 2008a,, 
Kier AAssociates 20008b). 

12.22 LAND USE 
Table 12‐1 summarizes lannd use andd 
popullation densityy in this regioon. This BPGG 
regionn encompassses the seecond‐largestt 
metroopolitan areaa in the Unnited States . 
Humaan populatioon density here is thee 
higheest of any oof the five BBPG regions,, 
avera ging 2,964 ppersons per square mile . 
Popullation centerss are mostly concentratedd 
in thee Los Angelees River wateershed (5,2377 
persons per squarre mile), butt the interiorr 
portioons of the Saanta Ana Riv er watershedd 
also hhave denselyy developed metropolitann 
areas.. 

Urban Transportation and Flood Con trol 

Therre are at leastt 20 dams onn the mainstemm 
and//or major tribbutaries of ea ch of the threee 
drainnages in this BPG that aree large enouggh 
to be regulatted by thhe Californ ia 
Depaartment of Water Resoources and/oor 
Depaartment of D efense (also ssee Figure 12‐‐1 
for distribution and size oof reservoirss). 
Thesse dams are owned andd operated bby 
federal, state, public uutility, local 
goveernment, orr private interests foor 
irriggation, flood control andd storm wateer 
mannagement, recreation, muunicipal wateer 
suppply, fire proteection, farm pponds, or somme 
combbination of thhese purposees. Most of thhe 
reserrvoirs and laakes in this region receivve 
highh recreational use and manny are sourcees 
of noon‐native craayfish, fishes, and bullfroggs, 
and other non‐naative species tthat prey on oor 
comppete with O. mykiss for foood and habitaat 
spacce. 

Angeeles National Foorest 

Publlic land owneership is conc entrated in thhe 
uppeer portions oof these waterrsheds, mostlly 
withhin the Angeles Nationaal Forest, Saan 
Bernnardino Nattional Forest, and thhe 
northhern portionn of Clevelland Nation al 
Foreest. These three Natiional Fores sts 
encoompass sevveral federaally‐designateed 
wildderness areas: the San Gabbriel and Sheeep 
Mouuntain Wildderness Areeas (Angelees 
Nati ional Foreest), San Gorgonio, 
Cucaamonga, Sann Jacinto, Sannta Rosa, annd 
Big HHorn Mounttain Wilderneess Areas (Saan 
Bernnardino Natioonal Forest). Additionallyy, 
seveeral rivers hhave been evaluated foor 
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Mohave RRim Biogeoggraphic Popuulation Grouup 

inclussion in the ffederally‐desiignated Wildd 
and SScenic River ssystem: Littlee Rock Creek,, 
Northh and South forks of thee San Gabriell 
River (tributaries tto the San G abriel River),, 
and MMiddle Fork Lytle Creek,, Bear Creek,, 
and SSiberia Creekk (tributaries to the Santaa 
Ana RRiver). Agricuulture (row ccrop, orchardd 
cultivvation, and livvestock ranchhing), used too 
be immportant lannd uses throughout thee 
flatterr portions oof these wattersheds, butt 
have largely beeen displacedd by urbann 
development (Huunt & Assocciates 2008a,, 
Kier AAssociates 20008b). 

12.33 CURR ENT WAATERSHEDD 
CONNDITIONS 
Waterrshed condittions were assessed forr 
eight watersheds aand sub‐wateersheds in thee 
Mojavve Rim BPPG region. In general,, 
instreeam, riparian, and floodplainn 
condiitions for annadromous OO. mykiss aree 
poor iin this BPG reegion, reflectiing pervasivee 
urbann conversionn of waterrshed lands,, 
particcularly alongg the mainsteems of thesee 
drainaages, but aalso in the upper sub‐‐

waterrsheds of the Santa Ana Riverr 
waterrshed. The uppper watersheeds of the Sann 
Gabriiel River waatershed (Easst and Westt 
forks)) still provide good too very goodd 
habitaat conditions for resident OO. mykiss, butt 
these fish are isolaated from the anadromouss 
component of the population found in thee 
mainsstem (Hunt & Associatess 2008a, Kierr 
Assocciates 2008b). 

The mmainstems of tthe Los Angeeles and Santaa 
Ana rrivers providde little suitabble spawningg 
or reaaring habitat for anadromoous O. mykisss 
becauuse of fish‐passagee barriers,, 
channnelization andd flood control activities,, 
loss oof surface floows, and im paired waterr 
qualitty. Howeverr, several of thhe tributariess 
to theese major riveers contain suuitable habitatt 
for steeelhead. Loss Angeles Rivver tributariess 
includde Arroyo Seco, Mill, and Alderr 

Creeeks. Santa Anna River tribuutaries includde 
Hardding Canyonn, Coldwater Canyon, annd 
San AAntonio Creeeks. 

East FFork San Gabrieel River 

San Gabriel Riveer tributaries include Beaar, 
Saliliier, and Prairrie Creeks annd the East annd 
Westt Forks. The East and Weest forks of thhe 
San Gabriel Rive r watershed, above Morriis, 
San Gabriel, andd Cogswell ddams and theeir 
reserrvoirs, are mmostly in pubblic ownershiip 
(Anggeles Nationnal Forest aand Clevelannd 
Nati ional Forest) and these reeaches providde 
relattively good hhabitat condittions. Both thhe 
East and West FForks of the Sana Gabri el 
Riveer support reeproducing ppopulations oof 
non‐‐anadromous s O. mykiss thhat are isolateed 
fromm their aanadromous counterparrts 
dowwnstream of thhe dams. 

Morriis Dam – San Gaabriel River 
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Mohave Rim Biogeographic Population Group 

Table 12-1. Physical and Land Use Characteristics of Major Watersheds in the Mojave Rim BPG region. 

PHYSICAL CHARACTERISTICS LAND USE 

WATERSHEDS 
(north to south) Area (acres)1 Area  

(sq. miles)1 

Stream 
Length2 

(miles) 

Ave. Ann. 
Rainfall3 

(inches) 

Total 
Human 

Population4 

Public 
Ownership* 

Urban 
Area5 

Agriculture/ 
Barren5 

Open 
Space5 

Los Angeles River 535,923 837 766 19.1 4,383,260 25% 61% 1% 38% 

San Gabriel 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 to10, 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 
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FFigure 12-2. Thee Los Angeles Rivver Watershed. 
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Fiigure 12-3. The San G abriel Riverr Watershedd. 
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FFigure 12-4. Thee Santa Ana Rivver Watershed. 
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Mohave RRim Biogeoggraphic Popuulation Grouup 

Urbann and agriculttural converssion of coastall 
and middle reaaches of tthree majorr 
waterrsheds in thhis BPG haas created aa 
numbber of severe stressors on anadromouss 
O. myykiss. High roaad density thhroughout thee 
floodpplains has connstricted the mmainstems off 
these rivers to naarrow channeels, increasedd 
sedimment and non‐point polluutant inputs,, 
and degraded rearing andd spawningg 
habitaats (includingg estuaries). NNutrient andd 
colifo rm bacteria‐lloading fromm agriculturall 
and wastewaterr treatmennt effluentss 
degraades water qquality in mmost of thesee 
drainaages (Hunt aand Associattes 2008a). Inn 
urbann areas, channelizattion, leveee 
constrruction, andd other floood controll 
activi ties have commpletely remooved instreamm 
and rriparian habittat from extennsive reachess 
of thee mainstems of the lower Los Angeless 
River,, Santa Ana River, and San Gabriell 
River. The increasee of impermeeable surfacess 
as a rresult of urba nization (inclluding roads)) 
withinn the interiior valleys, and on thee 
coastaal plain, has altered the natural floww 
regimme of streams,, particularlyy in the lowerr 
reaches, increasinng the freqquency andd 
intenssity of flood flows. 

San Gaabriel Dam – Saan Gabriel Riverr 

Otherr significant threat souurces in thee 
Mojavve Rim BPGG region aree recreationall 
facilitties, wildfire, and the losss of extensivee 
estuarrine habitat. Most waterssheds receivee 
very high recreatiional use beccause of theirr 
proximmity to largee urban areass. Trash, foott 
trafficc, and off‐rooad vehicle traffic havee 

signiificantly affeccted instreamm and ripariaan 
habiitats along extensive reeaches of thhe 
uppeer watershedds. Fires havee burned 21%% 
and 26% of the S San Gabriel R iver and Santta 
Ana River waterrsheds, respeectively, in thhe 
past 25 years and may bbe significannt, 
wideespread, andd long‐termm sources oof 
sedimmentation, turbidity, substratte 
embeddedness, aand loss of ri parian canoppy 
coveer. The histoorically extennsive estuariees 
that formed at the mouthss of the Loos 
Anggeles River, Saan Gabriel Riiver, and Santta 
Ana River have been all but eliminated bby 
urbaan and commmercial develoopment (Hunnt 
& Associates 2008a, Kier AAssociates annd 
Nati ional Marine FFisheries Servvice 2008b). 

Santaa Ana River Estuuary 

Estuuarine habitatts at the moouths of thesse 
wateersheds in thhis BPG regiion have beeen 
reduuced in sizee by 98 – 100% by thhe 
deveelopment oof harbors, roads annd 
railrooads, urbaniization. Historically, thesse 
estuaaries were eextensive, foormed by thhe 
conflfluence of several watershedds, 
encoompassing ththousands oof acres. Thhe 
remaaining estuarrine habitats are subject tto 
consstriction and isolation by developmennt, 
surfaace runoff from road s and otheer 
impeervious surfaaces, as well as a reductioon 
in thhe amount annd quality off surface flowws 
resullting from grooundwater exxtraction. 

Desppite widespreead habitat ddegradation tto 
the ccoastal and mmiddle mainsstems in thesse 
wateersheds, nattive non‐anaadromous OO. 
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Mohave RRim Biogeoggraphic Popuulation Grouup 

mykisss populationss still persist upstream off 
the ddams in thiss BPG regionn and smalll 
numbbers of anadrromous O. m ykiss attemptt 
to ennter and sspawn in eeach of thee 
waterrsheds whenn flow connditions aree 
suitabble. 

New and Old Prado DDams – Santa A na River 

12.44 THREATTS AND THREATT 
SOUURCES 
Habittat impairmennts were ratedd as severe too 
very severe in fivee of the eighht watershedss 
and sub‐watersheeds in this BPG regionn 
becauuse of the verry high humaan populationn 
densitties. Ten anthropogennic activitiess 
rankeed as the toop sources oof stresses too 
steelhhead and theeir habitat inn the Mojavee 
Rim BPG (Table 12‐2). Thesee sources off 
threatts focus oon water managementt 
activi ties to servee municipal uses (dams,, 
surfacce water diveersions, and groundwaterr 
extracction). Damms and surface waterr 

diveersions in th his BPG regioon have beeen 
consstructed to serrve mostly urrban purposees. 
Thesse dams havve numerouus impacts oon 
physsical, hydrrological, and habitaat 
charracteristics off the middlle and loweer 
reachhes of mainsstem rivers iin this regionn. 
Damms also creatte and mainntain favorab le 
habiitat conditionss for several sspecies of nonn‐
nativve fishes andd bullfrogs thhat may affe ct 
one or more life history stagees of O. myki ss 
eitheer directly (e..g., predationn) or indirectlly 
(e.g.,, competitionn for food). Non‐nativve 
fishees, crayfish, aand/or amphiibians occur iin 
the mmainstems off the Los Anggeles River, Saan 
Gabrriel River, annd Santa Ana River, as weell 
as inn most or alll of the majjor tributariees. 
Wateer managem ent practicess and facilitiees 
havee significantlyy altered nattural sedimennt 
and hydrologiccal processees in thesse 
wateersheds. WWidespread pumping oof 
grouundwater fromm aquifers thhroughout thhe 
regioon routinely eliminates suurface flows iin 
portiions of mosst of these ddrainages. Thhe 
maggnitude of succh losses of suurface flows is 
greaater during years of bbelow‐averagge 
preccipitation. Anoother major iindirect impa ct 
of ddam construc ction and opeeration on thhe 
mainnstem of thee San Gabrieel River is thhe 
perioodic sluicing of sediment s accumulateed 
behinnd these damms, which sev erely degradees 
instrream and ripparian habit at quality foor 
dowwnstream of tthese structuures (Hunts & 
Assoociates 2008a, Kier Associaates 2008b). 
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Mohave Rim Biogeographic Population Group 

Table 12-2. Threat source rankings in the Mojave Rim BPG (see CAP Workbooks for 
individual watersheds for details). 

Mojave Rim BPG Component Watersheds 

Threat 
Sources 

Lo
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m
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r

Sa
nt

a
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tle

 C
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ek

M
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C
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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. 
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12.55 SUMMARRY 
Damss and wateer diversions (includingg 
grounndwater extraction) alongg with floodd 
controol structures on the majorr rivers of thee 
Mojavve Rim BPG (Los Angelees River, Sann 
Gabriiel River, andd Santa Anaa River) havee 
had the most serve impaacts on thee 
anadrromous O. mmykiss populaations in thiss 
BPG region by cutting offf access too 
upstreeam spawni ng and rearring habitatss 
and aaltering the mmagnitude, dduration, andd 
timingg of flows neccessary for immmigration off 
adultss and emigrration of juv eniles. Damss 
and ssurface waterr diversions in this BPGG 
regionn have beeen constructeed to servee 
mostlly urban purrposes. This BPG regionn 
encommpasses the seecond‐largestt 
metroopolitan area in the Uniteed States andd 
humaan populatioon density here is thee 
higheest of any of tthe five BPG rregions. Suchh 
widesspread urbaanization hass created aa 
numbber of severee stressors foor steelhead . 
Addittionally, immpacts associated withh 
wildlaand fires, including fire‐fightingg 
measuures to controol or extinguiish them, andd 
the ppost‐fire measures to reppair damagess 
incurrred in fightinng wildland ffires, poses aa 
potenntial threat too watersheds in this BPG . 
Table 12‐3 summaarizes the crittical recoveryy 
actionns needed within thhe Core 11 
popullations of thiss BPG. 

Resto ring conditioons for anaadromous O.. 
mykisss passage, spaawning, and rrearing in thee 
Mojavve Rim BPPG region will requiree 
multipple, long‐terrm, measurees related too 
waterr managemennt, recreationn, and urbann 
development. A fish passsage barrierr 
invenntory and assessment should bee 
conduucted for eachh of the majorr watersheds . 
Impeddiments to fissh passage steemming fromm 
the cconstruction and operatioon of dams,, 
grounndwater exxtraction, annd channell 
modiffication, and the loss of iinstream andd 
adjaceent riparian habitats by fflood controll 
measuures need to be further eevaluated forr 

this BPG region.. Additionallly, the loss oof 
estuaarine functioons caused bby filling annd 
polluution from point annd non‐poinnt 
agriccultural andd urban wasste dischargees 
needd to be addresssed further inn this region. 

Los AAngeles River Steeelhead –1940.. 

Threeat sources discussed inn this sectioon 
shouuld be the foccus of a varieety of recoverry 
actioons to addrress specificc stresses oon 
anaddromous O. mmykiss viabilitty. Spatial annd 
tempporal data, foor water temmperature, pHH, 
nutriients, etc., arre not uniforrmly availablle, 
and should be further devveloped, alonng 
withh general habbitat typing aassessments, tto 
betteer identify natural as well aas 
anthhropogenic limmiting factorss. This type oof 
dataa acquisition should be tthe subject oof 
site‐sspecific invesstigations in oorder to refinne 
the primary recoovery action s or to targ et 
addiitional recoveery actions aas part of anny 
recovvery strategyy for the Mojjave Rim BPGG. 
Tablles 12‐4 thro ough 12‐6 be low rank annd 
desccribe propose d recovery acctions for eacch 
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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 
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Mohave Rim Biogeographic Population Group 

Table 12-3. Critical recovery actions for Core 1 populations within the Mojave Rim BPG. 

POPULATION CRITICAL RECOVERY ACTION 

San Gabriel 
River  

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 
and juvenile steelhead. Physically modify Morris, San Gabriel, Cogswell, and Santa Fe 
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. 
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Mohave Rim Biogeographic Population Group 

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 Angeles River 
Mainstem 1 Agricultural Development 

SCS Species Identifier – Southern California Steelhead AS Arroyo Seco 2 Agricultural Effluents  

1 Threat Source SG San Gabriel 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 
or curtailment of the species’ habitat 

SAM Santa Ana River Mainstem 6 Groundwater Extraction 

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 
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Mohave Rim Biogeographic Population Group 

Table 12-4. Southern California Steelhead DPS Recovery Action Table for the Los Angeles River Watershed (Mojave Rim BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Los Angeles River Mainstem 

LAM-
SCS-3.2 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
USDOT,USFWS, 
CDFG,CSCC, 

CDOT,MWDSC 
DWR,FOLAR, 

CT,TU,LAC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 2A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

LAM-
SCS-4.1 

Provide fish 
passage around 

dams and 
diversions 

NMFS,ACOE, 
USDOT,USFWS, 
CDFG,CSCC, 

CDOT,MWDSC 
DWR,FOLAR, 

CT,TU,LAC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1B 20 TBD TBD TBD TBD TBD TBD 

LAM-
SCS-4.2 

Develop and 
implement a water 
management plan 
for dam operations 

(e.g., Whittier 
Narrows, 

Sepulveda, and 
Lower San 

Fernando dams) 

NMFS,ACOE, 
USGS,USFWS, 
CDFG,CSCC, 

CDOT,MWDSC 
DWR,FOLAR, 

CT,TU,LAC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1B 20 TBD TBD TBD TBD TBD TBD 

NMFS,ACOE, Dams and 

LAM-
SCS-
3/4.3 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

USDOT,USFWS, 
CDFG,CSCC, 

CDOT, 
MWDSC,DWR, 
FOLAR,CT,TU 

Surface Water 
Diversions, 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 2B 5 96692 0 0 0 0 96692 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

LAM-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

ACOE,NMFS, 
USFWS,CDFG, 
CSCC,FOLAR, 

CT,TU,LAC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

LAM-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,DWR, 
SWRCB, 
MWDSC, 

NMFS,FOLAR, 
CT,TU,LAC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

LAM-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,DWR, 
SWRCB, 
MWDSC, 

NMFS,FOLAR, 
CT,TU,LAC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

LAM-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 

corridor 
restoration plan 

ACOE,NMFS, 
USFWS,CDFG, 
CSCC,FOLAR, 

CT,TU,LAC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

LAM-
SCS-7.2 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,ACOE, 
NMFS,USFWS, 
CDFG,CSCC, 
FOLAR,CT,TU, 

LAC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

LAM-
SCS-7.3 

Develop and 
implement plan to 

restore natural 
channel features 

ACOE,NMFS, 
USFWS,CDFG, 
CSCC,FOLAR, 

CT,TU,LAC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

LAM-
SCS-9.1 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
NMFS,USFWS 
FOLAR,CT,TU, 

LAC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank 

(1A, 1B, Task 
Estimated Costs ($) 

# Collaborators (1 - 5) 2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Develop and 
implement public CDFG,CSCC, 

LAM-
SCS-9.2 

education 
program on non-

NMFS,USFWS 
FOLAR,CT,TU, 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

native species 
impacts 

LAC 

LAM-
SCS-9.3 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

CDFG,CSCC, 
NMFS,USFWS 
FOLAR,CT,TU, 

LAC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

measures 
Review and 

modify 
development and 

management 
plans for 

recreational areas 
and national 

forests (e.g., Los CDFG,CSCC, 

LAM-
SCS-
10.1 

Angeles River 
Revitalization 

Master Plan, U.S. 
Forest Service 

NMFS,USFWS 
FOLAR,CT,TU, 

LAC 
Recreational 

Facilities 
1, 2, 3, 

4, 5 3B 

ongoing 
-cost of 
doing 

business 

0 0 0 0 0 0 

Angeles National 
Forest Land 

Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 
Develop and 

LAM-
SCS-
10.2 

implement public 
education 

program on 
watershed 

CDFG,CSCC, 
NMFS,USFWS 
FOLAR,CT,TU, 

LAC 

Recreational 
Facilities 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

processes 
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Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

LAM-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

USDOT,NMFS, 
CDOT,FOLAR 

CT,TU,LAC 
Roads 1, 4 3B 

On-
going 
cost of 
doing 

business 

0 0 0 0 0 0 

LAM-
SCS-
12.1 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
NMFS,USFWS, 
FOLAR,CT,TU, 

LAC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 62400 0 0 0 0 62400 

LAM-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDFG,CSCC, 
NMFS,USFWS, 
FOLAR,CT,TU, 

LAC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

LAM-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

USDOT,NMFS, 
CDOT,FOLAR 

CT,TU,LAC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

LAM-
SCS-
13.3 

Develop and 
implement riparian 
restoration plan to 
replace artificial 
bank stabilization 

structures 

ACOE,NMFSUS 
FWS,CDFG, 

CSCC,FOLAR, 
CT,TU,LAC 

Urban 
Development 1, 4 3B 10 10521940 10521940 0 0 0 21043880 

LAM-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,NMFS, 
USFWS,CDFG, 
FOLAR,CT,TU, 

LAC 

Urban Effluents 1, 4, 5 3B 

On-
going 
cost of 
doing 

business 

0 0 0 0 0 0 
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Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Review, assess and 
modify NPDES 
wastewater 

LAM-
SCS-
14.2 

discharge permits 
(e.g., Whittier 

Narrows Water 
Reclamation 
Facility, D.C. 
Tillman Water 

RWQCB,CDFG 
USFWS,NMFS, 
FOLAR,CT,TU, 

LAC 
Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Reclamation 
Facility and 

Hyperion 
Wastewater 

Treatment Facility) 

LAM-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDF,CDFG 

FOLAR,CT,TU, 
LAC 

Wildfires 1, 4, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Arroyo Seco 

AS-SCS-
1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
NMFS,CDFG, 
FOLAR,CT,TU, 

LAC 

Agricultural 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

AS-SCS-
1.2 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,BLM, 
NMFS,CDFG, 
FOLAR,CT,TU, 

LAC 

Agricultural 
Development 1, 4 3B 5 47520 0 0 0 0 47520 

AS-SCS-
1.3 

Manage 
agricultural 

development and 
restore riparian 

zone 

NRCS,BLM, 
NMFS,CDFG, 
FOLAR,CT,TU, 

LAC 

Agricultural 
Development 1, 4 3B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

AS-SCS-
3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
USDOT,USFWS, 
CDFG,CSCC, 
CDOT,DWR, 

FOLAR 
CT,TU,LAC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

AS-SCS-
4.1 

Provide fish 
passage around 

dams and 
diversions 

NMFS,ACOE, 
USFWS,CDFG, 
CSCC,CDOT, 
MWDSCDWR, 
FOLAR,CT,TU, 

LAC 

Dams and 
Surface Water 

Diversions  
1,3,4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

AS-SCS-
4.2 

Develop and 
implement water 

management plan 
for diversion 
operations 

NMFS,ACOE, 
USFWS,CDFG, 

CSCC, 
MWDSC,DWR, 
FOLAR,CT,TU, 

LAC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 3B 5 91850 0 0 0 0 91850 

AS-SCS-
4.3 

Develop and 
implement water 

management plan 
for dam operations 

NMFS,ACOE, 
USFWS,CDFG, 
CSCC,CDOT, 
MWDSCDWR, 

Dams and 
Surface Water 

Diversions 
1, 3, 4 3B 5 91850 0 0 0 0 91850 

Southern California Steelhead Recovery Plan January 2012 

12-21 



 

    

   
 

 

 
     

 

 

  
 

 

  

 
 

  

  

 

 

 
  

 

  
 
 

 
 

 
   

 
 

 

 
 

 
 

    

 
 

 
 

 

 

  

  

 

      

Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

FOLAR,CT,TU, 
LAC 

AS-SCS-
3/4.4 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

NMFS,ACOE, 
USDOT,USFWS 
CDFG,CSCC, 
CDOT,FOLAR 

CT,TU,LAC 

Dams and 
Surface Water 

Diversions, 
Culverts and 

Road Crossings 
(Passage 
Barriers) 

1, 4 2B 1 96692 0 0 0 0 96692 

AS-SCS-
5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS, 

CDFG,FOLAR, 
CT,TU,LAC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

AS-SCS-
6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
USFWS,DWR, 

SWRCB, 
MWDSC, 

FOLAR,CT,TU, 
LAC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

AS-SCS-
6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
USFWS,DWR, 

CDFG,SWRCB, 
MWDSC, 

FOLAR,CT,TU, 
LAC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

AS-SCS-
7.1 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA, 
ACOE,NMFS, 
USFWS,CDFG, 
CSCC,FOLAR, 

CT,TU,LAC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

AS-SCS-
7.2 

Develop and 
implement plan to 

restore natural 
channel features 

ACOE,NMFS, 
USFWS,CDFG, 
CSCC,FOLAR, 

CT,TU,LAC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

Southern California Steelhead Recovery Plan January 2012 

12-22 



 

    

   
 

 

 
     

  
 

 
 
 

 
 

 

 

 

 

 
 
 

 
    

 

 
 

 
 

 
 
 

 
 

 

 

 

 
 

 
 

 

 

 
 

 
 

 

Mohave Rim Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

AS-SCS-
9.1 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
USFWS,NMFS, 
FOLAR,CT,TU, 

LAC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

AS-SCS-
9.2 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
USFWS,NMFS, 
FOLAR,CT,TU, 

LAC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

AS-SCS-
9.3 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CSCC, 
USFWS,NMFS, 
FOLAR,CT,TU, 

LAC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

AS-SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., Arroyo 
Seco Master Plan 

(Hahanonga 
Watershed Park 

Master Plan, 
Central Arroyo 

Master Plan, Lower 
Arroyo Master 
Plan, Design 

Guidelines for the 
Arroyo Seco) 

CDFG,CSCC, 
USFWS,NMFS, 
BLM,FOLAR, 
CT,TU,LAC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 1 68030 0 0 0 0 68030 
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Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

AS-SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

CDFG,NMFS, 
USFWS,USFS, 

FOLAR, 
CT,TU,LAC 

Recreational 
Facilities 1,3,5 3B 20 76140 76140 76140 76140 0 304560 

AS-SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDFG,CSCC, 
NMFS,USFWS, 
FOLAR,CT,TU 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

AS-SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

USDOT,NMFS, 
CDOT,CDFG, 
FOLAR,CT,TU, 

LAC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

AS-SCS-
13.3 

Develop and 
implement riparian 
restoration plan to 
replace artificial 
bank stabilization 

structures 

AOEC,NMFS, 
CDFG,CSCC, 
FOLAR,CT,TU, 

LAC 

Urban 
Development 1, 4 3B 10 10521940 10521940 0 0 0 21043880 

AS-SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 
FOLAR,CT,TU, 

LAC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

AS-SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,NMFS, 

USFWS,FOLAR, 
CT,TU,LAC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

AS-SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDF,CDFG, 

FOLAR 
CT,TU,LAC 

Wildfires 1, 4, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Table 12-5. Southern California Steelhead DPS Recovery Action Matrix for the San Gabriel River Watershed (Mojave Rim BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

San Gabriel River Mainstem 

SG-
SCS-1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

USCSS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB,CT,TU, 
SGMRC,LAC, 

SBRC 

Agricultural 
Development 1, 4 3B 5 47520 0 0 0 0 47520 

SG-
SCS-1.2 

Manage 
agricultural 

development and 
restore riparian 

zones 

USCSS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB, 
CSCC,CT,TU, 
SGMRC,LAC, 

SBRC 

Agricultural 
Development 1, 4 3B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SG-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USFS, 
USFWS,BLM, 
NMFS,CDFG, 

RWQCB, 
CT,TU,SGMRC, 

LAC,SBRC 

Agricultural 
Effluents 1, 4 3B 20 99200 7997440 7997440 7997440 0 24091520 

SG-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
USDOT,USFWS, 
USFS,CDFG,CS 

CC,CDOT, 
DWR,CT,TU, 

SGMRC,LAC, 
SBRC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SG-
SCS-4.1 

Develop and 
implement a water 
management plan 

for diversion 
operations 

NMFS,ACOE, 
USFWS,CDFG, 

CSCC, 
MWDSC,DWR, 
CT,TU,SGMRC, 

LAC,SBRC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 10 TBD TBD TBD TBD TBD TBD 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SG-
SCS-4.2 

Develop and 
implement water 

management plan 
for dam operations 

(e.g., Santa Fe, 
Morris, and San 
Gabriel dams) 

NMFS,ACOE, 
USFWS,CDFG, 

CSCC, 
MWDSC,DWR, 
CT,TU,SGMRC, 

LAC,SBRC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 10 TBD TBD TBD TBD TBD TBD 

SG-
SCS-4.3 

Provide fish 
passage around 

dams and 
diversions (e.g., 
Santa Fe, Morris, 
and San Gabriel 

dams 

NMFS,ACOE, 
USFWS,CDFG, 

CSCC, 
MWDSC,DWR, 
CT,TU,SGMRC, 

LAC,SBRC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 10 TBD TBD TBD TBD TBD TBD 

SG-
SCS-
3/4.4 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

NMFS,ACOE, 
USDOT,USFWS 
CDFG,CSCC, 
CDOT,CT,TU, 

SGMRC, 
LAC,SBRC 

Dams and 
Surface Water 

Diversions, 
Culverts and 

Road Crossings 
(Passage 
Barriers) 

1, 4 1A 5 96692 0 0 0 0 96692 

SG-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USGS,ACOE, 
BLM,NMFS, 

SGRMC,CT,TU, 
LAC,SBRC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

SG-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,CT, 
TU,SGRMC, 
LAC,SBRC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

SG-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
DWR,CDFG, 

MWDSC, 
CT,TU,SGRMC, 

LAC,SBRC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SG-
SCS-7.1 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA, 
NRCS,ACOE, 
BLM,NMFS, 

CDFG,CSCC, 
SGRMC,CT,TU, 

LAC,SBRC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

SG-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features  

NRCS,ACOE, 
BLM,NMFS, 

CDFG,CSCC, 
SGRMC,CT,TU, 

LAC,SBRC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

SG-
SCS-9.1 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
USFWS,USFS, 

NMFS,SGRMC, 
CT,TU,LAC, 

SBRC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SG-
SCS-9.2 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
USFWS,USFS, 

NMFS,SGRMC, 
CT,TU,LAC, 

SBRC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

SG-
SCS-9.3 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CSCC, 
USFWS,USFS, 

NMFS,SGRMC, 
CT,TU,LAC, 

SBRC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SG-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., San 

Gabriel River 
Corridor Plan, U.S. 

USFS,USFWS, 
NMFS,BLM, 

CDFG, 
SGRMC,CT,TU, 

LAC,SBRC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Forest Service 
Angeles National 

Forest Land 
Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria  

SG-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
SGRMC,CT,TU, 

LAC,SBRC 

Recreational 
Facilities 1,3,5 3B 20 76140 76140 76140 76140 0 304560 

SG-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

USCSS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB, 
CSCC,CT,TU, 
SGMRC,LAC, 

SBRC 

Roads 1, 4 3B 

on-
going 
cost of 
doing 

business 

0 0 0 0 0 0 

SG-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan  

CDFG,CSCC, 
USFWS,NMFS, 

SGRMC,CT,TU, 
LAC,SBRC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 56615000 0 0 0 0 56615000 

SG-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
NMFS,USFWS, 

SGRMC,CT,TU, 
LAC,SBRC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 62400 0 0 0 0 62400 

SG-
SCS-
13.1 

Develop, adopt 
and implement 
urban land-use 

planning policies 
and standards 

CDFG, 
RWQCB, 

CDOT,USFWS, 
NMFS,SGRMC, 

CT,TU,LAC, 
SBRC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 
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Mohave Rim Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SG-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

USDOT,NMFS, 
USFWS,CDOT, 
SGRMC,CT,TU, 

LAC,SBRC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

SG-
SCS-
13.3 

Develop and 
implement riparian 

restoration plan 
replace artificial 
bank stabilization 

structures 

NMFS,CDFG, 
CT,TU,LAC, 

SBRC 

Urban 
Development 1, 4 3B 10 10521940 10521940 0 0 0 21043880 

SG-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDOT 
USFWS,NMFS, 

SGRMC,CT,TU, 
LAC,SBRC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SG-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
USFWS,NMFS, 

SGRMC,CT,TU, 
LAC,SBRC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SG-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDF,CDFG, 

SGRMC,CT,TU, 
LAC,SBRC 

Wildfires 1, 4, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

West Fork San Gabriel River 

WSG-
SCS-1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

USCSS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB,CT,TU, 
SGRMC,LAC, 

SBRC 

Agricultural 
Development 1, 4 3B 5 47520 0 0 0 0 47520 

WSG-
SCS-1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

USCSS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB,CT,TU, 
SGRMC,LAC, 

SBRC 

Agricultural 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

WSG-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

USCSS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB,CT,TU, 
SGRMC,LAC, 

SBRC 

Agricultural 
Development 1, 4 3B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

WSG-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USFS, 
USFWS,BLM, 
NMFS,CDFG, 

RWQCB,CT,TU, 
SGRMC,LAC, 

SBRC 

Agricultural 
Effluents 1, 4 3B 

20 – 
include 

d in 
San 

Gabriel 
Main-
stem 

0 0 0 0 0 0 

WSG-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
USDOT,USFWS, 

USFS,CDFG, 
CSCC,CDOT, 
DWR,CT,TU, 
LAC,SBRC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

WSG-
SCS-4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

NMFS,ACOE, 
USFWS,USFS, 

CDFG,CSCC, 
MWDSC,DWR, 
SGRMC,CT,TU, 

LAC,SBRC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 3B 5 91850 0 0 0 0 91850 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

WSG-
SCS-4.2 

Develop and 
implement an 

water 
management plan 
for dam operations 

(e.g., Cogswell 
Dam) in the West 

Fork of the San 
Gabriel River 

NMFS,ACOE, 
USFWS,USFS, 

CDFG,CSCC, 
MWDSC,DWR, 
SGRMC,CT,TU, 

LAC,SBRC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 3B 5 91850 0 0 0 0 91850 

WSG-
SCS-4.3 

Provide fish 
passage around 

dams and 
diversions 

NMFS,ACOE, 
USFWS,USFS, 

CDFG,CSCC, 
MWDSC,DWR, 
SGRMC,CT,TU, 

LAC,SBRC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 10 TBD TBD TBD TBD TBD TBD 

WSG-
SCS-
3/4.4 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

NMFS,ACOE, 
USDOT,USFWS 
CDFG,CSCC, 
CDOT,CT,TU, 

LAC,SBRC 

Dams and 
Surface Water 

Diversions, 
Culverts and 

Road Crossings 
(Passage 
Barriers) 

1, 4 1A 1 96692 0 0 0 0 96692 

WSG-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
assessment 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,CT, 
TU,SGRMC, 
LAC,SBRC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

WSG-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,CT, 
TU,SGRMC, 
LAC,SBRC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

WSG-
SCS-9.1 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
USFWS,USFS, 

NMFS,SGRMC, 
CT,TU,LAC, 

SBRC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

WSG-
SCS-9.2 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
USFWS,USFS, 

NMFS,SGRMC, 
CT,TU,LAC, 

SBRC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

WSG-
SCS-9.3 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CSCC, 
USFWS,USFS, 

NMFS,SGRMC, 
CT,TU,LAC, 

SBRC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

WSG-
SCS-
10.1 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
SGRMC,CT,TU, 

LAC,SBRC 

Recreational 
Facilities 1,3,5 3B 20 76140 76140 76140 76140 0 304560 

WSG-
SCS-
10.2 

Review and 
modify 

development and 
management 

plants for 
recreational areas 

and national 
forests (e.g., U.S. 

Forest Service 
Angeles National 

Forest Land 
Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
SGRMC,CT,TU, 

LAC,SBRC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

WSG-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SGRMC,CT,TU, 
LAC,SBRC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

WSG-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,USFWS, 
NMFS,SGRMC, 

CT,TU,LAC, 
SBRC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

WSG-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDF,CDFG, 

SGRMC,CT,TU, 
LAC,SBRC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

East Fork San Gabriel River 

ESG-
SCS-1.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USFS, 
USFWS,BLM, 
NMFS,CDFG, 

RWQCB,CT,TU, 
SGRMC,LAC, 

SBRC 

Agricultural 
Development 1, 4 3B 

20-
Include 
d in San 
Gabriel 
Main-
stem 

0 0 0 0 0 0 

ESG-
SCS-1.2 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

USCSS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB,CT,TU, 
SGRMC,LAC, 

SBRC 

Agricultural 
Development 1, 4 3B 5 47520 0 0 0 0 47520 

ESG-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
USDOT,USFWS, 
USFS,CDFG,CS 

CC,CDOT, 
DWR,SGRMC, 

CT,TU,LAC, 
SBRC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

ESG-
SCS-4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

NMFS,ACOE, 
USFWS,USFS, 

CDFG,CSCC, 
MWDSC,DWR, 
CT,TU,SGRMC, 

LAC,SBRC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 5 91850 0 0 0 0 91850 

ESG-
SCS-4.2 

Provide fish 
passage around 

dams and 
diversions 

NMFS,ACOE, 
USFWS,USFS, 

CDFG,CSCC, 
MWDSC,DWR, 
CT,TU,SGRMC, 

LAC,SBRC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 1A 10 TBD TBD TBD TBD TBD TBD 

ESG-
SCS-
3/4.3 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

NMFS,ACOE, 
USDOT,USFWS 
CDFG,CSCC, 

CDOT, 
SGRMC,CT,TU, 

LAC,SBRC 

Dams and 
Surface Water 

Diversions, 
Culverts and 

Road Crossings 
(Passage 
Barriers) 

1, 4 1A 1 96692 0 0 0 0 96692 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

ESG-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance plan 

USFS,USFWS, 
NMFS,CDFG, 

CT,TU,SGRMC, 
LAC,SBRC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

ESG-
SCS-6.1 

Conduct 
groundwater 
analysis and 
assessment 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,CT, 
TU,SGRMC, 
LAC,SBRC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

ESG-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring 
program 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,CT, 
TU,SGRMC, 
LAC,SBRC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

ESG-
SCS-9.1 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
USFWS,USFS, 

NMFS,SGRMC, 
CT,TU,LAC, 

SBRC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

ESG-
SCS-9.2 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
USFWS,USFS, 

NMFS,SGRMC, 
CT,TU,LAC, 

SBRC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

ESG-
SCS-9.3 

Develop and 
implement plan to 
assess the impacts 

of non-native 
species and 

develop control 
measures 

CDFG,CSCC, 
USFWS,USFS, 

NMFS,SGRMC, 
CT,TU,LAC, 

SBRC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

ESG-
SCS-
10.1 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
SGRMC,CT,TU, 

LAC,SBRC 

Recreational 
Facilities 1,3,5 3B 20 76140 76140 76140 76140 0 304560 
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Mohave Rim Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

ESG-
SCS-
10.2 

Review and 
modify 

development and 
management 

plans for 
recreation areas 

and national 
forests (e.g., U.S. 

Forest San 
Bernardino 

National Forest 
Land 

Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
SGRMC,CT,TU, 

LAC,SBRC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

ESG-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SGRMC,CT,TU, 
LAC,SBRC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

ESG-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB,CDF, 
USFWS,NMFS, 

SGRMC,CT,TU, 
LAC,SBRC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

ESG-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDF,CDFG, 

SGRMC,CT,TU, 
LAC,SBRC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Table 12-6. Southern California Steelhead DPS Recovery Action Matrix for the Santa Ana River Watershed (Mojave Rim BPG). 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Santa Ana River Mainstem 

SAM-
SCS-1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

USCSS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB,CT,TU, 
SARWA,LAC, 

OC,RC 

Agricultural 
Development 1, 4 3B 5 47520 0 0 0 0 47520 

SAM-
SCS-1.2 

Manage 
agricultural 

development and 
restore riparian 

zones 

USCSS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB,CT,TU, 
SARWA,LAC, 

OC,RC 

Agricultural 
Development 1, 4 3B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SAM-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
USDOT,USFWS, 
USFS,CDFG,CS 

CC,CDOT, 
DWR,CT,TU, 
SARWA,LAC 

OC,RC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SAM-
SCS-4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

NMFS,ACOE, 
USFWS,USFS, 

CDFG,CSCC, 
MWDSC,DWR, 
CT,TU,SARWA, 

LAC, 
OC,RC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 5 91850 0 0 0 0 91850 

SAM-
SCS-4.2 

Develop and 
implement water 

management plan 
for dam operations 

(e.g., Prado and 
Seven Oaks Dams) 

NMFS,ACOE, 
USFWS,USFS, 

CDFG,CSCC, 
MWDSC,DWR, 
CT,TU,SARWA, 
LAC,OC,RC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 5 91850 0 0 0 0 91850 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SAM-
SCS-4.3 

Provide fish 
passage around 

dams and 
diversions (e.g., 

Prado, New Prado, 
Seven Oaks, and 

Bear Valley dams) 

NMFS,ACOE, 
USFWS,USFS, 

CDFG,CSCC, 
MWDSC,DWR, 
CT,TU,SARWA, 
LAC,OC,RC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 3B 10 TBD TBD TBD TBD TBD TBD 

SAM-
SCS-
3/4.4 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

NMFS,ACOE, 
USDOT,USFWS 
CDFG,CSCC, 
CDOT,CT,TU, 
SARWA,LAC, 

OC,RC 

Dams and 
Surface Water 

Diversions, 
Culverts and 

Road Crossings 
(Passage 
Barriers) 

1, 4 1A 1 96692 0 0 0 0 96692 

SAM-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USFS,USFWS, 
NMFS,CDFG, 

CT,TU,SARWA, 
LAC,OC,RC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

SAM-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,CT, 
TU,SARWA, 
LAC,OC,RC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

SAM-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,CT, 
TU,SARWA, 
LAC,OC,RC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

SAM-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

USGS,ACOE, 
BLM,NMFS, 

CT,TU,SARWA, 
LAC,OC,RC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 
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Mohave Rim Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SAM-
SCS-7.2 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA, 
USGS,ACOE, 
BLM,NMFS, 

CT,TU,SARWA, 
LAC,OC,RC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

SAM-
SCS-7.3 

Develop and 
implement plan to 

restore natural 
channel features  

CCC,NMFS, 
CDFG,CT, 
TU,SARWA, 
LAC,OC,RC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

SAM-
SCS-9.1 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,CT,TU 

SARWA 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SAM-
SCS-9.2 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,CT,TU 

SARWA,LAC, 
OC,RC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

SAM-
SCS-9.3 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,CT,TU 

SARWA,LAC, 
OC,RC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SAM-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., San 

Bernardino 
National 

Recreational Trail 
Master Plan, U.S. 

Forest San 
Bernardino 

National Forest 
Land 

Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
CT,TU,SARWA, 
LAC,OC,RC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SAM-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
CT,TU,SARWA, 
LAC,OC,RC 

Recreational 
Facilities 1,3,5 3B 20 76140 76140 76140 76140 0 304560 

SAM-
SCS-
10.3 

Manage off-road 
recreational 

vehicle activity in 
riparian floodplain 

corridors 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
CT,TU,SARWA, 
LAC,OC,RC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SAM-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDFG, 
RWQCB, 

CDOT,USFWS, 
NMFS,CT,TU 

SARWA,LAC, 
OC,RC 

Roads 1, 4 3B 20 0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SAM-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

CDFG,CSCC, 
USFWS,NMFS, 
CT,TU,SARWA, 
LAC,OC,RC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 201000 0 0 0 0 201000 

SAM-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDFG, 
RWQCB, 

CDOT,USFWS, 
NMFS,CT,TU, 
SARWA,LAC, 

OC,RC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

SAM-
SCS-
13.2 

Retrofit storm 
drains in 

developed areas 

CDFG, 
RWQCB, 

CDOT,USFWS, 
NMFS,CT,TU 

SARWA,LAC, 
OC,RC 

Urban 
Development 1, 4 3B 20 0 0 0 0 0 0 

SAM-
SCS-
13.3 

Develop and 
implement riparian 
restoration plan to 
replace artificial 
bank stabilization 

structures  

CDFG, 
RWQCB, 

CDOT,USFWS, 
NMFS,CT,TU, 
SARWA,LAC, 

OC,RC 

Urban 
Development 1, 4 3B 10 10521940 10521940 0 0 0 21043880 

SAM-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 
CT,TU.SARWA, 
LAC,OC,RC 

Urban Effluents 1, 4 3B 

ongoing 
-cost of 
doing 

business 

0 0 0 0 0 0 

SAM-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,USFWS, 
NMFS,CT,TU, 
SARWA,LAC, 

OC,RC 

Urban Effluents 1, 4 3B 

ongoing 
-cost of 
doing 

business 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SAM-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDF,CDFG 

CT,TU,SARWA, 
LAC,OC,RC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Lytle Creek 

LC-
SCS-1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

BLM,NMFS, 
CT,TU,SARWA, 
LAC,OC,RC 

Agricultural 
Development 1, 4 3B 5 47520 0 0 0 0 47520 

LC-
SCS-1.2 

Develop, adopt 
and implement 

agricultural land-
use planning 
policies and 

standards 

CDFG,NMFS, 
CT,TU,SARWA, 
LAC,OC,RC 

Agricultural 
Development 1, 4 3B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

LC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
USDOT,USFWS, 

USFS,CDFG, 
CSCC,CDOT, 
DWR,CT,TU, 

SARWA,LAC, 
OC,RC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 2A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

LC-
SCS-4.1 

Develop and 
implement a water 
management plan 

for diversion 
operations 

NMFS,ACOE, 
USFWS,USFS, 

CDFG,CSCC, 
MWDSC,DWR, 

CT,TU, 
SARWA,LAC, 

OC,RC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 5 91850 0 0 0 0 91850 

LC-
SCS-4.2 

Provide fish 
passage around 

dams and 
diversions 

NMFS,ACOE, 
USDOT,USFWS, 

USFS,CDFG, 
CSCC,CDOT, 
DWR,CT,TU, 

SARWA,LAC, 
OC,RC 

Dams and 
Surface Water 

Diversions 
1, 4 2A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

LC-
SCS-
3/4.3 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

NMFS,ACOE, 
USDOT,USFWS 
CDFG,CSCC, 
CDOT,CT,TU, 
SARWA,LAC, 

Dams and 
Surface Water 

Diversions, 
Culverts and 

Road Crossings 

1, 4 3B 5 96692 0 0 0 0 96692 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

OC,RC (Passage 
Barriers) 

LC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,CT, 
TU,SARWA, 
LAC,OC,RC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 

LC-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
DWR,CDFG, 

MWDSC, 
CT,TU,SARWA, 
LAC,OC,RC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

LC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,CT,TU 

SARWA,LAC, 
OC,RC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

LC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,CT,TU 

SARWA,LAC, 
OC,RC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

LC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,CT,TU 

SARWA,LAC, 
OC,RC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

LC-
SCS-
10.1 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
CT,TU,SARWA, 
LAC,OC,RC 

Recreational 
Facilities 1,3,5 3B 20 76140 76140 76140 76140 0 304560 
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Mohave Rim Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

LC-
SCS-
10.2 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., U.S. 

Forest San 
Bernardino 

National Forest 
Land 

Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
CT,TU,SARWA, 
LAC,OC,RC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

LC-
SCS-
12.1 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CDFG, 
NMFS,USFWS 

CT,TU,SARWA, 
LAC,OC,RC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 62400 0 0 0 0 62400 

LC-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 
CT,TU.SARWA, 
LAC,OC,RC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

LC-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDFG,USFWS, 
NMFS,CT,TU.SA 
RWA,LAC,OC, 

RC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

LC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDF,CDFG 

CT,TU,SARWA, 
LAC,OC,RC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Mill Creek 

MilC-
SCS-1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

BLM,NMFS, 
CT,TU,SARWA, 
LAC,OC,RC 

Agricultural 
Development 1, 4 3B 5 47520 0 0 0 0 47520 

MilC-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
USDOT,USFWS, 
USFS,CDFG,CS 

CC,CDOT, 
DWR,CT,TU, 

SARWA,LAC, 
OC,RC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 2A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MilC-
SCS-4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

NMFS,ACOE, 
USFWS,USFS, 

CDFG,CSCC, 
MWDSC,DWR, 
CT,TU, SARWA 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 5 91850 0 0 0 0 91850 

MilC-
SCS-4.2 

Provide fish 
passage around 

dams and 
diversions 

NMFS,ACOE, 
USDOT,USFWS, 
USFS,CDFG,CS 

CC,CDOT, 
DWR,CT,TU, 

SARWA,LAC, 
OC,RC 

Dams and 
Surface Water 

Diversions 
1, 4 2A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MilC-
SCS-
3/4.3 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

NMFS,ACOE, 
USDOT,USFWS 
CDFG,CSCC, 
CDOT,CT,TU, 
SARWA,LAC, 

OC,RC 

Dams and 
Surface Water 

Diversions, 
Culverts and 

Road Crossings 
(Passage 
Barriers) 

1, 4 2A 1 96692 0 0 0 0 96692 

MilC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
DWR,CDFG, 

MWDSC, 
CT,TU,SARWA, 
LAC,OC,RC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 
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Mohave Rim Biogeographic Population Group 

Action 
# Recovery Action Potential 

Collaborators Threat Source 
Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

MilC-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring 
program 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,CT, 
TU,SARWA, 
LAC,OC,RC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

MilC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,CT,TU 

SARWA,LAC, 
OC,RC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MilC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,CT,TU 

SARWA,LAC, 
OC,RC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

MilC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,CT,TU 

SARWA,LAC, 
OC,RC 

Non-Native 
Species 1, 3, 5 3B 20 76140 76140 76140 76140 0 304560 

MilC-
SCS-
10.1 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
CT,TU,SARWA, 
LAC,OC,RC 

Recreational 
Facilities 1,3,5 3B 20 76140 76140 76140 76140 0 304560 

MilC-
SCS-
10.2 

Review and 
modify 

development and 
management 

plans for 
recreational areas 
and national (e.g., 

U.S. Forest San 
Bernardino 

National Forest 
Land 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
CT,TU,SARWA, 
LAC,OC,RC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Mohave Rim Biogeographic Population Group 

Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Recovery Action Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

MilC-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 
CT,TU.SARWA, 
LAC,OC,RC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

MilC-
SCS-
14.1 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 
CT,TU.SARWA, 
LAC,OC,RC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

MilC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDF,CDFG 

CT,TU,SARWA, 
LAC,OC,RC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Cataalina Gulf Cooast Biogeoggraphic Popuulation Grouup 

133. Saantaa CCataalinaa Guulf 
CCoasst Biiogeeoggrapphicc 
Poopuulatiion Grooup 
“[D]eespite the cuurrent rarity oof the anaddromous formm in this reg ion, there a ppears to bbe 
time and opportuunity to restoore it to manny creeks annd rivers, by y providing thhe existing OO. 
mykisss populationns the opporrtunity to oncce again exxpress the annadromous liife-history.” 

DDr. David A. Bo ughton, Chair, NOAA Fisheriess 
SSouth-Central/SSouthern Califoornia Steelhead 
TTechnical Recoovery Team, 20101 

13.1 LOCATIOON AND PHYSICAL 
CHAARACTERISSTICS  
The SSanta Catalinna Gulf Coastt BPG regionn 
encommpasses ten coastal waatersheds off 
modeerate size thatt drain the wwestern slopess 
of thee Santa Ana MMountains annd Peninsularr 
Rangee in southhwestern OOrange andd 
Riverside countiess southward through Sann 
Diegoo County to the United SStates‐Mexicoo 
bordeer (Figure 13‐‐1). The uppeer portions off 
almosst all of these watersheds iinclude steep,, 
mounntainous reggions and the lowerr 
waterrsheds cut ac ross coastal tterraces. Twoo 
waterrsheds, the Swweetwater Rivver and Otayy 
River,, drain into SSan Diego B ay; the otherr 
eight watersheds drain direcctly into thee 
Pacifiic Ocean. Thhe component watershedss 
vary greatly in sizze (e.g., the SSan Luis Reyy 
River watershed iss twelve timees the size off 
the SSan Onofre Creek wateershed). Inn 
additiion to the major watershedds consideredd 
here, there are a number of smallerr 
waterrsheds withinn this BPG (e.g., Aliso,, 
Esconndido, Los Penasquitos,, and Rosee 
Canyoon Creeks) wwhich may alsso be used byy 

steellhead whenn water coonditions arre 
favoorable. 

Santaa Ana Mountainns 

Averrage annual precipitation in this regioon 
is reelatively loww and is spaatially variab le 
(Tabble 13‐1). Thee coastal terr ace portion oof 
eachh of thesse watersheeds receivees 
signiificantly lesss rainfall thaat the interioor 
monntaine portionns. For exampple, the averagge 
annuual total preciipitation for tthe City of Saan 
Dieggo is about 9.9 inches, approximatelly 
half the averagee for the Sann Diego Riveer 
wateershed as aa whole. Beccause of loww 
rainffall, many of tthe drainagess in this BPG 

Southhern Californnia Steelheadd Recovery Plan January 20112 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Co

ld Spring 

NF San
Onofr

e 

SF S an Onofre 

Cold Stm 

Murrieta 

San Vicente 
Sto Pond 

ach 

Sa n Dieg
o 

San Luis Rey 

Sw
ee

twater
 

Otay 

Sa
n

Juan 

Santa MargaritaSa
n Mateo

 

Sa
n D ie gu

ito
 

San Onofre 

Tijuana 

O
so

 
Temec ula 

Cott
o n

wo
od

 

Santa Ysabel 

Cedar 

Pi
ne

Vall ey 

J a
m

ul
 

Salt 

M urrieta 

Sa
n Vi

cen
te 

Conej
os 

F ore ster 

Tr
ab

uc
o 

Potre
ro

 

Vieja
s 

S a nta Mari a 

W
ar

m
Sp

rin
gs

 

Pauma 
Be

ll
Can

yon 

Dulzura 

H atfield 

Taylor 

Lusardi 

San Ysid ro 

Santa Gertrudis 

D
es

ca
ns

o 

O rinoco 

WF San Luis Rey 

Los Coches 

Jo hn
so

n 

Ced
ar

 

Po tre

ro 

Vail 

Turner 

Morena 

Savage 

Henshaw 

Barrett 

Cuyamaca 

Cottonwood 

Palo Verde 

Sutherland 

Upper
Otay 

El Capitan 

Lake Oneill 

San Vicente 

Lake Hodges 

Chet Harritt 

Lake Loveland 

Sweetwater 
Main 

Robert A Skinner 

La Mesa 

Del Mar 

Temecula 

San Diego 

Oceanside 

Dana Point 

Chula Vista 

San Luis Rey 

San Clemente 

Imperial Beach 

San Juan Capistrano 

0 10 

Miles 

San Diego 

Sacramento 

Los Angeles 
Santa Barbara 

San 
Francisco 

Area 
of 

Detail 
California 

M e x i co 

Oncorhynchus mykiss 
Populations 

San Juan 

San Mateo Canyon 

San Onofre 

Santa Margarita 

San Luis Rey 

San Dieguito 

San Diego 

Sweetwater 

Otay 

Tijuana 

City 

Dam 

Major Rivers 

Streams 

County Boundary 

Lakes 

Figure 13-1. The Santa Catalina Gulf Coast BPG region. Ten steelhead populations/watersheds were analyzed in this region: San 
Juan, Sana Mateo, San Onofre Creek, and Santa Margarita, San Luis Rey, San Dieguito, San Diego, Sweetwater, Otay, and Tijuana 
Rivers. 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-1. Physical and Land Use Characteristics of Major Watersheds in the Santa Catalina Gulf Coast BPG region. 

PHYSICAL CHARACTERISTICS LAND USE 

WATERSHEDS (north to 
south) 

Area 
(acres)1 

Area  
(sq. miles)1 

Stream 
Length2 

(miles) 

Ave. 
Ann. 

Rainfall3 

(inches) 

Total 
Human 

Population4 

Public 
Ownership* 

Urban 
Area5 

Agriculture/ 
Barren5 

Open 
Space5 

San Juan Creek 113,977 178 280 12.5 191,997 37% 23% 7% 70% 

San Mateo Creek 85,964 134 200 13.3 4,011 48% 3% 2% 95% 

San Onofre Creek 37,617 59 86 14.0 4,981 --- 6% < 1% 94% 

Santa Margarita River 472,633 738 949 15.6 181,376 10% 10% 13% 77% 

San Luis Rey River 367,329 574 749 17.8 147,782 11% 8% 19% 73% 

San Dieguito River 223,155 349 432 18.3 129,475 11% 18% 10% 72% 

San Diego River 281,059 439 537 18.0 500,469 17% 26% 2% 72% 

Sweetwater River 142,511 223 271 17.7 249,589 15% 27% 1% 72% 

Otay River 93,504 146 256 16.7 122,342 --- 16% 9% 75% 

Tijuana River 301,649 471 475 17.3 75,117 
(US  Only) 38% 5% 2% 93% 

TOTAL or AVERAGE 2,119,398 3,311 4,235 16.1 1,607,140 --- 14% 7% 79% 

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 2,022,805 

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/) 
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Santa CCatalina Gulf Coast Biogeographic Populationn Group 

FFigure 13-2. Thee San Juan Creeek / Arroyo Trabuuco Watershed . 
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Santa CCatalina Gulf Coast Biogeographic Populationn Group 

FFigure 13-3. Thee San Onofre Creek Watershed. 
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Santa CCatalina Gulf Coast Biogeographic Populationn Group 

FFigure 13-4. Thee Santa Margari ta River Watershhed. 
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Santa CCatalina Gulf Coast Biogeographic Populationn Group 

FFigure 13-5. Thee San Luis Rey River Watershed. 
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FFigure 13-6. Thee San Dieguito RRiver Watershed. 
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Santa CCatalina Gulf Coast Biogeographic Populationn Group 

FFigure 13-7. Thee San Diego Riveer Watershed. 
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Santa CCatalina Gulf Coast Biogeographic Populationn Group 

FFigure 13-8. Thee Sweetwater Ri ver Watershed. 
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Santa CCatalina Gulf Coast Biogeographic Populationn Group 

FFigure 13-9. Thee Otay River Wa tershed. 
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Santa CCatalina Gulf Coast Biogeographic Populationn Group 

FFigure 13-10. Thhe Tijuana River Watershed. 
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Santa Cataalina Gulf Cooast Biogeoggraphic Popuulation Grouup 

are naaturally seasoonal or have eextensive dryy 
reaches during years of beelow‐averagee 
precippitation. Strream length increasess 
substaantially in thee interior por tions of thesee 
waterrsheds becausse of the highhly dissectedd 
terrainn. Numerouss tributaries contribute too 
the laarge total streeam length foor this regionn 
(Huntt & Associates 2008a, Kieer Associatess 
2008bb). 

San Dieguito River 

13.22 LAND USEE 
Table 13‐1 summa rizes land us e and humann 
popullation denssity in tt .his region 
Popullation densit y varies widdely betweenn 
the ccomponent watersheds, but overalll 
popullation densitty is the seccond highestt 
amonng the five BPPG regions, aaveraging 4855 
persons per squaree mile. Popullation centerss 
are cconcentrated on the coastal terracee 
portioon of thesee watershed s, especiallyy 
arounnd San Diego Bay, which c omprises onee 
of th e largest urbban areas inn the Unitedd 
Statess. 

Compparatively, thhe San Mateoo Creek andd 
portioons of the Saanta Margariita River andd 
San OOnofre Creek watersheds hhave very loww 
popullation densitiies comparedd to the otherr 
waterrsheds (averaaging less thaan 30 and 844 
persons per squuare mile, respectively) . 
Averaage population densities in the Sann 
Diegoo River aand Sweetwwater Riverr 
waterrsheds, whichh encompasss the greaterr 

San Diego urbann area, averaage over 1,1000 
persons per squarre mile. 

Floodd Control—San Juan/Arroyo Traabuco Creeks 

In mmost of these watersheds, the first lannd 
use changes innvolved catttle ranchin g, 
folloowed by row‐‐crop agricultture (primarilly 
orchhard crops), which was followed bby 
increeasing urbaniization, partiicularly on thhe 
coastal terraces. More recenttly, the uppeer 
wateersheds of thee Santa Margaarita River annd 
the San Luis Reey River havve experienceed 
rapidd urban growwth. Semi‐deeveloped rur al 
landd and orchardds cover exteensive portionns 
of thhe coastal andd middle porrtions of thesse 
wateersheds. Pubblic ownersship of lannd 
(mosstly in Clevelland Nationaal Forest land s) 
is largely conc entrated in the interioor, 
highher‐elevation portions of thesse 
wateersheds and includes sevveral federallly 
desiggnated wildderness areass: the Aguua 
Tibiaa, San Mateoo, Pine Creekk, and Hauseer 
Wildderness Areeas. Portionss of sever al 
wateersheds havee also been evaluated foor 
incluusion in the FFederal systemm of Wild annd 
Scennic Rivers: uppper San Luuis Rey Riveer; 
Cottt eek (tributary onwood Cre to the Tijuanna 
Riveer), upper Sann Mateo Creeek, and Devill’s 
Canyyon (tributaryy to San Mateeo Creek). 

The San Juann River/Traabuco Creeek 
wateershed contaiins large counnty parks (e.gg., 
Casppers Regionall Park) that ccover much oof 
the upper waterrsheds of theese drainagees. 
The U.S. Marrine Corps Base Cammp 
Penddleton coverss the coastaal and midd le 
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Santa Cataalina Gulf Cooast Biogeoggraphic Popuulation Grouup 

portioons of the Sann Mateo Creekk, San Onofree 
Creekk, and Saanta Marg arita Riverr 
waterrsheds. Howwever, publicc ownershipp 
constiitutes a miinority of ooverall landd 
ownership in this BPG region, especially inn 
the coastal and mmiddle porti ons of thesee 
waterrsheds. 

Sweetwwater River 

Agricculture (roww crop annd orchardd 
cultivvation and livestock raanching), aree 
imporrtant land uses that directly orr 
indireectly impacct watershedd processess 
throughout thesee watersheds. A majorr 
conseequence of agricultural and urbann 
growtth in thiss region iis reservoirr 
development. Theere are at le ast 20 majorr 
dams in this regionn that are larrge enough too 
be reggulated by thhe Californiaa Departmentt 
of Waater Resourcees and/or thee Departmentt 
of Deefense (Figurre 4‐13). Theese dams aree 
owned and operateed by federall, state, publicc 
utilityy, local governnment, or priivate interestss 
for irrrigation, floodd control andd storm waterr 
manaagement, recrreation, munnicipal waterr 
supplly, fire proteection, farm ponds, or aa 
combination of thhese purposes. Three off 
these dams creaate enlargedd pre‐exitingg 
natural lakes: Lakee Henshaw inn the San Luiss 
Rey RRiver watershhed, Vail Lakee in the Santaa 
Marg arita River wwatershed, annd Cuyamacaa 
Lake in the San Diego Rive r watershed. 
None of these faccilities have incorporatedd 
fish passage provisions, includingg 
downnstream floww provisionss, into theirr 
operaation. Most off the reservooirs and lakess 

in thhis region recceive high reecreational usse 
and many aree sources oof non‐nativve 
crayffish, fishes, and bullfroggs, and otheer 
non‐‐native fish sspecies that ccan prey on oor 
comppete with O. mykiss for foood and habitaat 
(Hunnt & Associaates 2008a, KKier Associatees 
20088b). 

13.33 CURRRENT WWATERSHED 
CONDITIONS 
Wateershed condi itions were asssessed for thhe 
10 wwatersheds aand sub‐wateersheds in thhe 
Santta Catalina GGulf Coast B BPG region. IIn 
geneeral, instreamm, riparian, aand floodplaiin 
condditions for annadromous O. mykiss in thhis 
BPGG region are rated as “Pooor” to “Verry 
Poorr”, reflecting pervasive aggricultural annd 
urbaan land usees, particularrly along thhe 
midddle and coasttal reaches. Inn contrast, thhe 
uppeer watersheeds of manny of thesse 
drainnages are in n relatively ggood conditioon 
San Mateo and San Juan Creeks, Santta 
Marggarita, San L Luis Rey, San Dieguito, Saan 
Dieggo, and Sweeetwater Riverrs). Relativelly 
few indicators wwere rated aas “Good” oor 
“Verry Good.” 

San MMateo Creek 

Urbaan and agricuultural converrsion of coast al 
and middle reachhes of these wwatersheds haas 
creatted a numb er of severee stressors foor 
anaddromous O. mmykiss in thiis BPG regionn. 
Highh road densiity increases sediment annd 
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Santa Cataalina Gulf Cooast Biogeoggraphic Popuulation Grouup 

polluttant inputs too these strea ms and theirr 
estuarries, degradinng rearing annd spawningg 
habitaat and likelyy increasing mortality off 
one oor more life sttages. In manny urban andd 
agricuultural areass, channelizzation, leveee 
constrruction, andd other floood controll 
activi ties have commpletely remooved instreamm 
and rriparian habiitat or reducced instreamm 
refugiia and struuctural compplexity to aa 
minimmum. Flood control strructures aree 
widesspread alongg the lower portions off 
drainaages that paass through large urbann 
areas,, such as San Juan Creek, San Luis Reyy 
River,, San Dieguitto River, San Diego River,, 
Sweettwater River, and the Ota y River. Thee 
increaase of impermmeable surfacces as a resultt 
of urbbanization (inncluding roadds) within thee 
interioor valleys, aalong the coastal terrace,, 
has aaltered the natural floww regime off 
streamms, particula rly in the loower reaches,, 
increaasing the freequency and intensity off 
flood flows. 

Santa Margarita Riverr 

At leaast 20 major dams and ssurface waterr 
diverssions withoout provisionns for fishh 
passage have beeen constructted to servee 
agricuultural, urbban, and recreationall 
purpooses. These structures and waterr 
manaagement practices have significantlyy 
altereed natural seediment and hydrologicall 
processes in thesee watershedss. Dams alsoo 
createe and mainntain favoraable habitatt 
condiitions for sev eral species oof non‐nativee 
fishess (e.g., largee and smalllmouth bass,, 
sunfissh, bullhead ccatfish) and bbullfrogs thatt 

mayy affect one orr more life hiistory stages oof 
O. mmykiss either directly (e.g., predation) oor 
indirrectly (e.g., coompetition foor food). Nonn‐

nativve crayfish, fiishes, and bulllfrogs occur iin 
all oof the drainagges in this BPPG region, buut 
are pparticularly aabundant in tthe San Mateeo 
Creeek, San Onnofre Creekk, and Santta 
Marggarita River watershedss. Widespreaad 
pummping of groundwateer routinelly 
elimminates surfacee flows in poortions of mo ost 
of thh es, particularlyy during yearese drainage rs 
of beelow‐average e precipitationn. 

San LLuis Rey River  

Firess have burnedd between 222% (San Mateeo 
Creeek) and 74% (San Diego River) of thhe 
wateersheds in thiis BPG regionn in the past 225 
yearrs, including significant cooastal portionns 
of wwatersheds iin southern Orange annd 
northhern and cenntral San Die ego counties iin 
20077 (Hunt & Associates 2008a, Kieer 
Assoociates 2008bb). Increased fire frequenccy 
can increase erossion and sediiment input tto 
streaams, resultingg in long‐terrm changes tto 
subsstrate compoosition and eembeddednesss, 
wateer quality (ee.g., turbidityy), and wateer 
tempperature (losss of riparian ccanopy coverr). 
Anaddromous O.. mykiss in each of thhe 
wateersheds in thhe BPG regi on have beeen 
subjeected to thesee secondary e effects of fire. 
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Santa Cataalina Gulf Cooast Biogeoggraphic Popuulation Grouup 

Cottonnwood Creek –TTijuana River Tri butary 

Estuaarine habitatss at the mouuths of thesee 
waterrsheds in thiis BPG regioon have beenn 
reducced in size by 48 – 995% by thee 
development of roads andd railroads,, 
urbannization, aand develoopment off 
recreaational faciliities. Historrically, thesee 
estuarries were large, withh extensivee 
distribbutary and baackwater channnel habitats,, 
encommpassing thoousands of accres (Hunt && 
Assocciates 200ba, Kier Assocciates 2008b) . 
Signifficant portionns of the Sannta Margaritaa 
River estuarine coomplex have bbeen isolatedd 
from regular fresh water inflow as a result off 
the cconstruction of the U.S. Interstatee 
Highwway 5. Thhe remaininng estuarinee 
habitaats are subjject to consstriction andd 
isolatiion from urrban, agriculttural, and/orr 
recreaational deveelopment, aas well ass 
degraadation of w ater quality from surfacee 
runofff from roadds and otherr imperviouss 
surfacces, as well as a reduction in thee 
amouunt and quuality of suurface flowss 
resultting from grouundwater exttraction. 

O. mmykiss –Pine Valley Creek –Tijuana Rivver 
Tributtary 

Desppite widesprread and vvaried habitaat 
degrradation to the coastal and middle 
portiions, native nnon‐anadrommous O. myki ss 
popuulations still inhabit the r elatively highh‐
quallity habitat tthat remainss upstream oof 
mostt of the damms in this reggion (e.g., Pinne 
Valleey Creek in tthe Otay Rivver watershedd), 
and small numbeers of anadrommous O. myki ss 
attemmpt to enter and spawn in each of thhe 
wateersheds of thee Santa Catal ina Gulf Coaast 
BPGG when floww conditionss are suitab le 
(Hunnt & Associaates 2008a, KKier Associatees 
20088). 

13.44 THREAATS ANDD THREAAT 
SOUURCES 
Varyying numberrs and intenssity of habitaat 
impaairment (threeats) were id entified in thhe 
CAPP Workbooks analyses, rannging from 111 
in thhe San Onofree Creek wateershed to 17 iin 
the SSanta Margarrita River andd San Luis Reey 
Riveer watershedss. NMFS notees that portionns 
of thhe San Luis RRey River run through trib al 
landds and additioonal informaation is needeed 
to asssess the condditions of thoose portions oof 
the rriver. Most oof the habitaat impairmennts 
acrosss the BPG wwere rated aas “Severe” tto 
“Verry Severe” iin all but thhe San Mateeo 
Creeek and San Onofre Creeek watershedds, 
and are related tto high humman populatioon 
denssities and urban andd agricultur al 
convversion of watershed lands. Thhe 
relattively good hhabitat qualityy in San Mateeo 
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Santa Catalina Gulf Coast Biogeographic Population Group 

and San Onofre creeks, and, to a lesser 
degree in the Santa Margarita River, is due 
to the presence of the Camp Pendleton 
Marine Corps Base, which covers substantial 
portions of the coastal and middle reaches of 
these watersheds. The upper watersheds, 
above dams and reservoirs, mostly are in 
public ownership within Cleveland National 
Forest. These reaches provide relatively 
good habitat conditions for anadromous O. 
mykiss and support reproducing populations 
of non‐anadromous O. mykiss. 

Thirteen anthropogenic activities ranked as 
the top sources of stress to steelhead in the 
Santa Catalina Gulf Coast BPG (Table 13‐2). 
The most significant feature of this ranking 
is that each of the top five threats are rated 
as “Severe” or “Very Severe” and that 
groundwater extraction, dams and/or 
surface water diversions are pervasive 
threat sources in each of the watersheds. 
Although open space is the dominant land 
use in this BPG region, urban and 
agricultural conversion of the coastal and 
middle portions of these watersheds, 
especially within the floodplains of these 
drainages, has disproportionately degraded 
habitat conditions for anadromous O. 
mykiss. 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. 

Water management activities associated 
with urban and agricultural conversion of 
watershed lands are the most pervasive 
threat sources in this BPG region. 
Climatically, the Santa Catalina Gulf Coast 
BPG region is classified as semi‐arid, and 
anadromous O. mykiss must compete for 
water with urban and agricultural interests 
throughout these watersheds. Widespread 
pumping of groundwater 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. High 
road density and associated stream 
crossings (culverts, bridges, etc.) in most of 
the urbanized portions of these watersheds 
are also a common source of passage 
impediments for anadromous O. mykiss. As 
a result of the widespread construction of 
dams in the lower and middle reaches of 
these watersheds, non‐anadromous O. 
mykiss populations are now isolated in the 
upper watersheds where higher‐quality 
instream and riparian habitat still exists 
above reservoirs (Hunt & Associates 2008a, 
Kier Associates 2008b). 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-2. Threat source rankings in watersheds of the Santa Catalina Gulf Coast BPG 

(see CAP Workbooks for details). 

Santa Catalina Gulf Coast Component Watersheds (north to south) 

Threat 
Sources 

Sa
n 

Ju
an

 C
re

ek
/

Tr
ab

uc
o 

C
re

ek

Sa
n 

M
at

eo
 C

re
ek

Sa
n 

O
no

fre
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re
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Sa
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a
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a
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a
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a
 R
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er

Sa
n 

Lu
is 

Re
y 

Ri
ve

r

Sa
n 

D
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 R
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er

Sa
n 

D
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go
 R

iv
er

Sw
ee

tw
a

te
r R

iv
er

 

O
ta

y 
Ri

ve
r

Tij
ua

na
 R

iv
er

 

Groundwater 
Extraction 

Dams and Surface 
Water Diversions 

Urban Development 

Agricultural 
Development 

Levees and 
Channelization 

Culvers and Road 
Crossings 

Recreational Facilities 

Non-Native Species 

Roads 

Flood Control 
Maintenance 

Upslope/Upstream 
Activities 

Agricultural Effluents 

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 were not recognized during the CAP Workbook analyses as one of the top five threats in these 
watersheds, but recent fires in coastal watersheds of southern Orange and northern and central San Diego 
counties in Fall, 2007 could result in significant, long-term impacts to steelhead habitat. Also, the 
occurrence of non-native invasive species in these highly regulated watersheds has spread and increased 
since this initial threats assessment; and additional mining operations are under active consideration. 
Mining and urban effluents have also been subsequently identified as threat sources. 
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Santa Cataalina Gulf Cooast Biogeoggraphic Popuulation Grouup 

13.55 SUMMARRY 
Damss and wateer diversions (includingg 
grounndwater extraction) alongg with floodd 
controol structures on the majorr rivers of thee 
Cataliina Gulf Cooast BPG reegion (Santaa 
Marg arita River, San Luis Re y River, Sann 
Dieguuito River, San Diiego River,, 
Sweettwater River,, Otay River and Tijuanaa 
River) have had thhe most servve impacts onn 
the anadromous O. mykiss poopulations inn 
this BBPG by cuttinng off access to upstreamm 
spawnning and reaaring habitats and alteringg 
the mmagnitude, dduration, and timing off 
flows necessary foor immigratiion of adultss 
and eemigration oof juveniles. Additionally,, 
impaccts associateed with willdland fires,, 
includding fire‐fighhting measur es to controll 
or exxtinguish thhem, and tthe post‐firee 
measuures to repaair damages incurred inn 
fightinng wildland fires, posess a potentiall 
threatt to watershedds in this BPGG. Table 13‐33 
summmarizes the critical recoovery actionss 
needeed within the Core 1 popullations of thiss 
BPG. 

Resto ring conditioons for anaadromous O.. 
mykisss passage, spaawning, and rrearing in thee 
Santa Catalina Guulf Coast BPGG region willl 
requirre multiplee, long‐termm, measuress 
relateed to water managemen t, recreation,, 
and urban devellopment. A fish‐passagee 
barrieer inventory aand assessmeent should bee 
conduucted for eachh of the majorr watersheds . 
Impeddiments to fissh passage steemming fromm 
the cconstruction and operatioon of dams,, 
grounndwater exxtraction, annd channell 
modiffication, and the loss of iinstream andd 
adjaceent riparian habitats by fflood controll 
measuures need to be further eevaluated forr 
this BBPG region. Additionallyy, the loss off 
estuarrine functionns caused byy filling andd 
polluttion from point andd non‐pointt 
agricuultural and urban waste dischargess 
need to be addresssed further in this region. 

San MMateo Creek Stteelhead – 19399. 

Threeat sources discussed inn this sectioon 
shouuld be the foccus of a varieety of recoverry 
actioons to addrress specificc stresses oon 
anaddromous O. mmykiss viabilitty. Spatial annd 
tempporal data, foor water temmperature, pHH, 
nutriients, etc., arre not uniforrmly availablle, 
and should be further devveloped, alonng 
withh general habbitat typing aassessments, tto 
betteer identify natural as well aas 
anthhropogenic limmiting factorss. This type oof 
dataa acquisition should be tthe subject oof 
site‐sspecific invesstigations in oorder to refinne 
the primary recoovery action s or to targ et 
addiitional recoveery actions aas part of anny 
recovvery strategyy for the Santaa Catalina Guulf 
Coasst BPG. Tablees 13‐4 througgh 13‐13 beloww 
rankk and desccribe propo osed recoverry 
actioons for each ssub‐watersheed in the Santta 
Cataalina Gulf CCoast BPG, including thhe 
estimmated cost foor implementiing the actionns 
in fiive year inccrements oveer the first 225 
yearrs, and wheree applicable exxtended out tto 
100 years, thouggh many reccovery actionns 
can be achievedd within a shorter periodd. 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-3. Critical recovery actions for Core 1 populations within the Santa Catalina Gulf Coast 
BPG. 

POPULATION CRITICAL RECOVERY ACTION 

San Juan Creek 

Physically modify road crossings, highways, and railways to allow natural rates of adult 
and juvenile O. mykiss between the estuary and upstream spawning and rearing habitats, 
and passage of smolts and kelts downstream to the estuary and ocean.  Identify, protect, 
and restore estuarine and freshwater rearing habitat functions. 

San Mateo 
Creek 

Develop and implement a groundwater and surface water management program to 
provide the essential habitat functions to support the life history and habitat requirements 
of adult and juvenile steelhead. Initiate an aquatic exotic species assessment and 
control program for the San Mateo Creek watershed. 

Santa 
Margarita 

River 

Physically modify or remove the O’Neill Diversion Dam to allow natural rates of adult and 
juvenile O. mykiss between the estuary and upstream spawning and rearing habitats and 
passage of smolts and kelts downstream to the estuary and ocean Review; modify the 
Rancho California Water District water release schedule program to provide the essential 
habitat functions to support the life history and habitat requirements of adult and juvenile 
steelhead. Initiate an aquatic exotic species assessment and control program for the 
Santa Margarita River watershed. 

San Luis Rey 
River 

Implement operating criteria to ensure the pattern and magnitude of water releases from 
Pilgram, Turner, Lower and Upper Stehly, Agua Tibia, Henshaw, and Eagles Nest dams will 
maintain surface flows necessary to support all O. mykiss life history states, including 
volition rates of adult and juvenile O. mykiss migration, and suitable spawning and rearing 
habitat.  Physically modify all dams, and road, highway, and railway crossings to allow 
volitional rates of adult and juvenile O. mykiss between the estuary and upstream 
spawning and rearing habitats and passage of smolts and kelts downstream to the 
estuary and ocean. Identify, protect, and restore estuarine and freshwater rearing habitat 
functions. 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Southern California Steelhead DPS Recovery Action Tables Identification Key, Santa Catalina Gulf Coast BPG (Tables 13-4 – 13-13) 

Recovery Action Number Key: XXXX – SCS – 1.2 XXXX ID Table Threat Source Legend 

XXXX Watershed SJT San Juan/Trabuco Creek 1 Agricultural Development 

SCS Species Identifier – Southern California Steelhead SMC San Mateo Creek 2 Agricultural Effluents 

1 Threat Source SO San Onofre 3 Culverts and Road Crossings 

2 Action Identity Number SMR Santa Margarita River 4 Dams and Surface Water Diversions 

Action Rank SLR San Luis Rey River 5 Flood Control Maintenance 

A Action addresses the first listing factor regarding the 
destruction or curtailment of the species’ habitat 

SD San Dieguito River 6 Groundwater Extraction 

B Action addresses one of the other four listing factors SDR San Diego River 7 Levees and Channelization 

SWR Sweetwater River 8 Mining and Quarrying 

OR Otay River 9 Non-Native Species 

TR Tijuana River 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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Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-4. Southern California Steelhead DPS Recovery Action Table for the San Juan Creek/Trabuco Creek Watershed (Santa 
Catalina Gulf Coast BPG). 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

San Juan Creek / Trabuco Creek 

SJT-
SCS-1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB, 
SDT,CT,TU,OC, 

RC 

Agricultural 
Development 1, 4 3B 

ongoing 
– costs 

of doing 
business 

0 

SJT-
SCS-1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,USGS, 
BLM,USFS, 

USFWS, 
NMFS,CDFG, 

RWQCB, 
SDT,CT,TU,OC, 

RC 

Agricultural 
Development 1, 4, 3B 5 62400 0 0 0 0 62400 

SJT-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,USGS, 
BLM,USFS, 

USFWS, 
NMFS,CDFG, 
RWQCB,SDT 
CT,TU,OC,RC 

Agricultural 
Development 1, 4, 3B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SJT-
SCS-2.1 

Develop and 
implement a plan 
to minimize runoff 
from agricultural 

activities 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SDSRF, 
TRAN,OC,RC 

Agricultural 
Effluents 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SJT-
SCS-3.1 

Conduct a 
watershed-wide 

fish passage barrier 
assessment 

NMFS,ACOE, 
USDOT,USFWS, 
CDFG,CSCC, 

CDOT, 
MWDSC,DWR, 
SDT,CT,TU,OC, 

RC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 5 96690 0 0 0 0 96690 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SJT-
SCS-3.2 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
USDOT,USFWS, 
CDFG,CSCC, 

CDOT, 
MWDSC,DWR, 
SDT,CT,TU,OC, 

RC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SJT-
SCS-4.1 

Develop and 
implement water 

management plan 
diversion 

operations 

USFS,USFWS, 
NMFS,USGS, 
CDF,CDFG, 

SDT,CT,TU,OC, 
RC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 5 275550 0 0 0 0 275550 

SJT-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

ACOE,NMFS, 
USFWS,CDFG, 
CSCC,SDT,CT, 

TU,OC,RC 

Flood Control 
Maintenance 1, 4 1B 100 0 0 0 0 0 0 

SJT-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,SDT, 
CT,TU,OC,RC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

SJT-
SCS-6.2 

Develop and 
implement a 
groundwater 

monitoring and 
management 

program 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,SDT, 
CT,TU,OC,RC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

SJT-
SCS-7.1 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA, 
NRCS,USFWS,U 

SGS,ACOE, 
BLM,NMFS, 

CDFG,CSCC, 
CT,TU,SDT,OC, 

RC 

Levees and 
Channelization 1, 4 1B 100 0 0 0 0 0 0 

Southern California Steelhead Recovery Plan  January 2012 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SJT-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features 

NRCS,USFWS, 
USGS,ACOE, 
BLM,NMFS, 

CDFG,CSCC, 
CT,TU,SDT,OC, 

RC 

Levees and 
Channelization 1, 4 1B 20 4217625 4217625 4217625 4217625 0 16870500 

SJT-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,SDT, 

CT,TU,OC,RC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

measures 

SJT-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,SDT, 

CT,TU,OC,RC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SJT-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,SDT, 

CT,TU,OC,RC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

SJT-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., San 
Juan Creek Trail 
Plan, Trabuco 

Creek Nature Trail 
Plan, and 

Descanso Park 
Plan) 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
SDT,CT,TU,OC, 

RC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SJT-
SCS-
10.2 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., U.S. 

Forest Service 
Cleveland 

National Forest 
Land 

Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
SDT,CT,TU,OC, 

RC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SJT-
SCS-
10.3 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CSCC, 
SDT,CT,TU,OC, 

RC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 20 76140 76140 76140 76140 0 304560 

SJT-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 
SDT,CT,TU,OC, 

RC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SJT-
SCS-
11.2 

Develop and 
implement a plan 

to remove or 
reduce approach-
fill for railroad lines 
and roads (e.g., 
U.S. Interstate 5) 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 
SDT,CT,TU,OC, 

RC 

Roads 1, 4 2B 0 0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SJT-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDFG, 
RWQCB, 

CSCC,USFWS, 
NMFS,USDOT, 
SDT,CT,TU,OC, 

RC 

Roads 1, 4 2B 20 32260 32260 32260 32260 0 129040 

SJT-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

CDFG,CSCC, 
USFWS,NMFS, 
SDT,CT,TU,OC, 

RC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 3350000 0 0 0 0 3350000 

SJT-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,NMFS, 
CT,TU,SDT,OC, 

RC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 62400 0 0 0 0 62400 

SJT-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDOT,CDFG, 
CCC,RWQC, 
NMFS,SDT,CT, 

TU,OC,RC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

SJT-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDOT 
USFWS,NMFS, 
SDT,CT,TU,OC, 

RC 

Urban Effluents 1, 4 1B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SJT-
SCS-
14.2 

Retrofit storm 
drains in 

developed areas 

RWQCB, 
SWRCB,CDOT 
USFWS,NMFS, 
SDT,CT,TU,OC, 

RC 

Urban Effluents 1, 4 1B 20 0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SJT-
SCS-
14.3 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
SWRCB,CDOT 
USFWS,NMFS, 
SDT,CT,TU,OC, 

RC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SJT-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USGS, 
CDF,CDFG, 

SDT,CT,TU,OC, 
RC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-5. Southern California Steelhead DPS Recovery Action Table for the San Mateo Creek Watershed (Santa Catalina Gulf Coast 
BPG). 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

San Mateo Creek 

SMC-
SCS-1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB, 
SDT,CT,TU, 

SMCC,SDC,RC 

Agricultural 
Development 1, 4 2B 

ongoing 
– cost of 

doing 
business 

0 0 0 0 0 0 

SMC-
SCS-1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB,SDT, 
CT,TU,SMCC, 

SDC,RC 

Agricultural 
Development 1, 4, 2B 5 62400 0 0 0 0 62400 

SMC-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB, 
SDT,CT,TU, 

SMCC,SDC,RC 

Agricultural 
Development 1, 4, 2B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SMC-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USFS, 
USFWS,BLM, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SMCC, 

SDC,RC 

Agricultural 
Effluents 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SMC-
SCS-3.1 

Conduct a 
watershed-wide 

fish passage barrier 
assessment 

NMFS,ACOE, 
USDOT,USFWS, 
CDFG,CSCC, 

CDOT, 
MWDSC, 

SDWA,DWR, 
SDT,CT,TU, 
SDC,RC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 5 96690 0 0 0 0 96690 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMC-
SCS-3.2 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,ACOE, 
USDOT,USFWS, 
CDFG,CSCC, 

CDOT, 
MWDSC, 

SDWA,DWR, 
SDT,CT,TU, 
SDC,RC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SMC-
SCS-4.1 

Develop and 
implement water 

management plan 
or diversion 
operations 

USFS,USFWS, 
NMFS,USGS, 
CDF,CDFG, 

SDWA,SDT,CT, 
TU,SMCC,SDC, 

RC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 5 275550 0 0 0 0 275550 

SMC-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

ACOE,NMFS, 
USFWS,BOR, 

CDFG,CSCC, 
SDWA,SDT,CT, 
TU.SMCC,SDC, 

RC 

Flood Control 
Maintenance 1, 4 1B 100 0 0 0 0 0 0 

SMC-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
DWR,CDFG, 

MWDSC, 
SDWA,SDT, 

CT,TU,SMCC, 
SDC,RC 

Groundwater 
Extraction 1, 4 1B 5 275550 0 0 0 0 275550 

SMC-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
DWR,CDFG, 

MWDSC, 
SDWA,SDT, 

CT,TU,SMCC, 
SDC,RC 

Groundwater 
Extraction 1, 4 1B 10 254350 39775 0 0 0 294125 

SMC-
SCS-7.1 

Develop and 
implement plan to 

restore natural 
channel features 

NRCS,USFWS, 
USGS,ACOE, 
BLM,NMFS, 

CDFG,CSCC, 
SDWA,CT,TU, 
SDT,SMCC, 

Levees and 
Channelization 1, 4 1B 100 0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SDC,RC 

SMC-
SCS-7.2 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA, 
NRCS,USFWS, 
USGS,ACOE, 
BLM,NMFS, 

CDFG,CSCC, 
SDWA,CT,TU, 
SDT,SMCC, 

SDC,RC 

Levees and 
Channelization 1, 4 1B 100 0 0 0 0 0 0 

SMC-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,USMC, 

SDWA,SDT,CT, 
TU,SMCC,SDC, 

RC 

Non-Native 
Species 1, 3, 5 1A 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SMC-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,USMC, 

SDWA,SDT,CT, 
TU,SMCC,SDC, 

RC 

Non-Native 
Species 1, 3, 5 1A 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SMC-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CSCC, 
USFWS,USFS, 
NMFS,USMC, 

SDWA,SDT,CT, 
TU,SMCC,SDC, 

RC 

Non-Native 
Species 1, 3, 5 1A 20 76140 76140 76140 76140 0 304560 

SMC-
SCS-
10.1 

Review and modify 
development and 

management 
plans for 

recreational areas 
and national 

forests (e.g., San 
Onofre State Park 

Plan and San 
Diego Regional 

Trails Plan) 

CDPR,NMFS, 
USFS,USFWS, 
CDFG,CT,TU, 
SDT,SMCC, 

SDC,RC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Southern California Steelhead Recovery Plan  January 2012 

13-30 



  

   

 
 

  
 

 

 
      

 

 

 

 
 

 
 

 

 

 
 

 

 

 

 
 

 
 

    

 

 
 

 

 
 

 
 
 

   
 

 

 

 

 
 

 
 
 

    

 

 

 
       

 

 

 
 

 
 

 
 

 
 
 

 
 

Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMC-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes  

CDPR,NMFS, 
USFS,USFWS, 

CDFG,SDWA, 
CT, TU,SDT, 

SMCC,SDC,RC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SMC-
SCS-
10.3 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,BLM, 

CDFG,CDPR, 
CSCC,SDT,CT, 
TU,SMCC,SDC, 

RC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 20 76140 76140 76140 76140 0 304560 

SMC-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDFG, 
RWQCB, 
CSCC, 

USFWS,NMFS, 
USDOT,SDT,CT, 
TU,SMCC,SDC, 

RC 

Roads 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SMC-
SCS-
11.2 

Develop and 
implement a plan 

to remove or 
reduce approach-
fill for railroad lines 
and roads (e.g., 
U.S. Interstate 5) 

CDOT,CDFG, 
RWQCB, 

CSCC,USFWS, 
NMFS,USMC, 

USDOT,SDT,CT, 
TU,SMCC,SDC, 

RC 

Roads 1, 4 2B 10 7514534 7514534 0 0 0 15029069 

SMC-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDPR,NMFS, 
USMC,CDFG, 

CT,TU,SDT, 
SMCC,SDC,RC 

Roads 1, 4 2B 20 32260 32260 32260 32260 0 129040 

SMC-
SCS-
12.1 

Review applicable 
Integrated Natural 

Resources 
Management 
Plans (e.g., U.S. 
Marine Corps 

Camp Pendleton 
Integrated Natural 

Resources 
Management 

Plan) 

USMC,USFWS, 
NMFS,NMFS, 
CT,TU,SDT, 

SMCC,SDC,RC 

Upslope/ 
Upstream 
Activities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMC-
SCS-
12.2 

Develop and 
implement an 

estuary restoration 
and management 

plan  

CDPR,CDFG, 
CSCC,USFWS, 
NMFS,SDT,CT, 

TU,SMMC, 
SDC,RC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 5360000 0 0 0 0 5360000 

SMC-
SCS-
12.3 

Review and modify 
applicable County 
and/or City Local 

Coastal Plans 

CCC,CSCC, 
CDFG,USFWS, 
NMFS,SDWA 
CT,TU,SDT, 

SMCC,SDC, 
RC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 62400 0 0 0 0 62400 

SMC-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDOT,CDFG, 
CCC,RWQC, 
NMFS,SDT,CT, 

TU,SMCC,SDC, 
RC 

Urban 
Development 1, 4 2B 5 62400 0 0 0 0 62400 

SMC-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDOT 
USFWS,NMFS, 
SDWA,SDT,CT, 
TU,SMCC,SDC, 

RC 

Urban Effluents 1, 4 1B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SMC-
SCS-
14.2 

Retrofit storm 
drains in 

developed areas 

RWQCB, 
SWRCB,CDOT 
USFWS,NMFS, 

SDT,CT,TU, 
SMCC,SDC, 

RC 

Urban Effluents 1, 4 1B 20 0 0 0 0 0 0 

SMC-
SCS-
14.3 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 
(e.g., U.S. Marine 

Corps Camp 
Pendleton 

Wastewater 
Treatment Facility) 

USMC,NMFS, 
USFWS, 

RWQCB, 
CT,TU,SDT, 

SMCC,SDC,RC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMC-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
NMFS,USMC, 
USGS,CDF, 

CDFG,SDT,CT, 
TU,SMCC,SDC, 

RC 

Wildfires 1, 4, 5 1B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-6. Southern California Steelhead DPS Recovery Action Table for the San Onofre Creek Watershed (Santa Catalina Gulf Coast 
BPG). 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

San Onofre Creek 

SO-
SCS-1.1 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB, 
SDT,CT,TU,SDC 

Agricultural 
Development 1, 4 3B 

20 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

SO-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USFS, 
USFWS,BLM, 
NMFS,USMC, 

CDFG, 
RWQCB,SDT, 

CT,TU,SDC 

Agricultural 
Effluents 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SO-
SCS-3.1 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

USMC,NMFS, 
USDOT,USFWS, 
CDFG,CSCC, 
CDOT,SDT,CT, 

TU,SDC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 2B 5 96690 0 0 0 0 96690 

SO-
SCS-3.2 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within 

USMC,NMFS, 
USDOT,USFWS, 
CDFG,CSCC, 
CDOT,SDT,CT, 

TU,SDC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SO-
SCS-4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

USMC,USFWS, 
NMFS,USGS, 

CDFG,SDT,CT, 
TU,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 5 275550 0 0 0 0 275550 

SO-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

USMC,NMFS, 
USDOT,USFWS, 
CDFG,CSCC, 
CDOT,SDT,CT, 

TU,SDC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SO-
SCS-6.1 

Conduct 
groundwater 
analysis and 
assessment 

USGS,NMFS, 
USMC,DWR, 

CDFG, 
MWDSC,SDT, 

CT,TU,SDC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

SO-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring 
program 

USGS,NMFS, 
USMC,DWR, 

CDFG, 
MWDSC,SDT, 

CT,TU,SDC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

SO-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
USMC,SDT,CT, 

TU,SDC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SO-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
USMC,SDT,CT, 

TU,SDC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SO-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
USMC,SDT,CT, 

TU,SDC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

SO-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., San 

Onofre State Park 
Plan and San 

Diego Regional 
Trails Plan) 

USFS,USFWS, 
NMFS,USMC, 
CDFG,CDPR, 
CSCC,SDT,CT, 

TU,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SO-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,USMC, 
CDFG,CDPR, 
CSCC,SDT,CT, 

TU,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 20 76140 76140 76140 76140 0 304560 

SO-
SCS-
11.1 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
roads (e.g., U.S. 

Interstate 5) 

CDOT,CDFG, 
RWQCB, 

CSCC,USFWS, 
NMFS,USMC, 

USDOT,SDT,CT, 
TU,SDC 

Roads 1, 4 2B 0 0 0 0 0 0 0 

SO-
SCS-
11.2 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDFG, 
RWQCB, 

CSCC,USFWS, 
NMFS,USMC, 

USDOT,SDT,CT, 
TU,SDC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SO-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDFG, 
RWQCB, 

CSCC,USFWS, 
NMFS,USMC, 

USDOT,SDT,CT, 
TU,SDC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

SO-
SCS-
12.1 

Review and 
modify applicable 
Integrated Natural 

Resources 
Management 
Plans (e.g., U.S. 
Marine Corps 

Camp Pendleton 
Integrated Natural 

Resources 
Management 

Plan) 

USMC,USFWS, 
NMFS,NMFS, 

CT,TU, 
SDT,SDC 

Upslope/ 
Upstream 
Activities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SO-
SCS-
12.2 

Develop and 
implement an 

estuary restoration 
and management 

plan  

USMC,USFWS, 
NMFS,CT,TU, 

SDT,SD 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 402000 0 0 0 0 402000 

SO-
SCS-
12.3 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CSCC, 
CDFG,USFWS, 
NMFS,CT,TU, 

SDT,SDC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 62400 0 0 0 0 62400 

SO-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDOT, 
USMC,USFWS, 
NMFS,SDT,CT, 

TU,SDC 

Urban Effluents 1, 4 1B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SO-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
CDOT,USMC, 
USFWS,NMFS, 

SDT,CT,TU,SDC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SO-
SCS-
14.3 

Retrofit storm 
drains in 

developed areas 

RWQCB, 
SWRCB,CDOT, 
USMC,USFWS, 
NMFS,USDOT, 
SDT,CT,TU,SDC 

Urban Effluents 1, 4 2B 20 0 0 0 0 0 0 

SO-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
BLM,NMFS, 

USMC,USGS, 
CDF,CDFG, 

SDT,CT,TU,SDC 

Wildfires 1, 4, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-7. Southern California Steelhead DPS Recovery Action Table for the Santa Margarita River Watershed (Santa Catalina Gulf 
Coast BPG). 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Santa Margarita River 

SMR-
SCS-1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,USGS, 
BLM,USFS,USF 

WS,NMFS, 
CDFG, 

RWQCB,SDT, 
CT,TU,FLC, 

SDC,RC 

Agricultural 
Development 1, 4 3B 

ongoing 
– cost of 

doing 
business 

0 

0 0 0 0 

SMR-
SCS-1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB,SDT, 
CT,TU,FLC, 

SDC,RC 

Agricultural 
Development 1, 4, 3B 5 62400 0 0 0 0 62400 

SMR-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB,SDT, 
CT,TU,FLC, 

SDC,RC 

Agricultural 
Development 1, 4, 3B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SMR-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USFS, 
USFWS,BLM, 
NMFS,USMC, 

CDFG, 
RWQCB,SDT, 

CT,TU.FLC, 
SDC,RC 

Agricultural 
Effluents 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SMR-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,BOR, 
USMC,USDOT, 
USFWS,CDFG, 
CSCC,CDOT, 

MWDSC, 
SDWA,DWR, 

SDT,CT,TU,FLC, 
SDC,RC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMR-
SCS-4.1 

Develop and 
implement water 

management plan 
for dam operations 
(e.g., Lake O'Neill 
Dam, Vail Dam, 
Robert A. Skinner 

Dam) 

USMC,USFWS, 
BOR,MWDSC, 

SDWADWR 
NMFS,USGS, 

CDFG,SDT,CT, 
TU,FLC,SDC, 

RC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 10 TBD TBD TBD TBD TBD TBD 

SMR-
SCS-4.2 

Develop and 
implement water 

management plan 
diversion 

operations (e.g., 
Lake O’Neill 

USMC,BOR, 
USFWS,NMFS, 
USGS,CDFG, 

SDT,CT,TU,FLC, 
SDC,RC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2B 5 275550 0 0 0 0 275550 

Diversion) 
NMFS,BOR, 

USMC,USDOT, Dams and 

SMR-
SCS-
3/4.3 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

USFWS,CDFG, 
CSCC,CDOT, 

MWDSC, 
SDWA,DWR, 

SDT,CT,TU,FLC, 
SDC,RC 

Surface Water 
Diversions, 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 5 96690 0 0 0 0 96690 

SMR-
SCS-5.1 

Develop and 
implement and 

flood control 
maintenance 

program 

USMC,NMFS, 
USDOT,USFWS, 
CDFG,CSCC, 
CDOT,SDT,CT, 
TU,FLC,SDC, 

RC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

SMR-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
USMC,DWR, 

CDFG, 
MWDSC, 

SDWA,SDT,CT, 
TU,FLC,SDC, 

RC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMR-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
USMC,DWR, 

CDFG, 
MWDSC, 

SDWASDT, 
CT,TU,FLC, 

SDC,RC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

SMR-
SCS-7.1 

Develop and 
implement plan to 

restore natural 
channel features 

NRCS, 
USFWS,USMC, 
USGS,ACOE, 
BLM,NMFS, 

CDFG,CSCC, 
CT,TU,SDT,FLC, 

SDC,RC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

Develop and 
implement 

watershed-wide 
CDFG,CDPR, 
CSCC,USFWS, 100 -

SMR-
SCS-9.1 

plan to assess the 
impacts of non-

native species and 
develop control 

USFS,NMFS, 
USMC,SDWA, 
SDT,CT,TU,FLC, 

SDC,RC 

Non-Native 
Species 1, 3, 5 2B refer to 

regional 
costs 

0 0 0 0 0 0 

measures 

SMR-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
USMC,SDWA 

SDT,CT,TU,FLC, 
SDC,RC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SMR-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
USMC,SDWA, 
SDT,CT,TU,FLC, 

SDC,RC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMR-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., Santa 

Margarita River 
Watershed 

Management Plan 
and San Diego 
Regional Trails 

Plan, U.S. Forest 

USFS,USFWS, 
NMFS,USMC, 
CDFG,CDPR, 
CSCC,SDWA, 
SDT,CT,TU,FLC, 

SDC,RC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Service Cleveland 
National Forest 

Land 
Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

SMR-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,USMC, 
CDFG,CDPR, 
CSCC,SDWA, 
SDT,CT,TU,FLC, 

SDC,RC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 20 76140 76140 76140 76140 0 304560 

SMR-
SCS-
11.1 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
roads (e.g., U.S. 

Interstate 5) 

CDOT,CDFG, 
RWQCB, 

CSCC,USFWS, 
NMFS,USMC, 

USDOT,SDT,CT, 
TU,FLC,SDC, 

RC 

Roads 1, 4 2B 10 12296511 12296511 0 0 0 24593022 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMR-
SCS-
11.2 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDFG, 
RWQCB, 
CSCC, 

NRCS.USFWS,N 
MFS,USMC, 

USDOT,SDT,CT, 
TU,FLC,SDC, 

RC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SMR-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDFG, 
RWQCB, 

CSCC,NRCS, 
USFWS,NMFS, 
USMC,USDOT, 
SDT,CT,TU,FLC, 

SDC,RC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

SMR-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
management plan 

USMC,USFWS, 
USDOT,NMFS, 
CDFG,CSCC, 
CT,TU,SDT,FLC, 

SDC,RC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 52292680 0 0 0 0 52292680 

SMR-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CSCC, 
CDFG,USFWS, 
NMFS,USMC, 

CT,TU,SDT,FLC, 
SDC,RC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 62400 0 0 0 0 62400 

SMR-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDOT,CDFG, 
CCC,RWQC, 
NMFS,USMC, 

USFWS,SDT,CT, 
TU,FLC,SDC, 

RC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

SMR-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
CDOT,USMC, 
USFWS,NMFS, 

SDT,CT,TU,FLC, 
SDC,RC 

Urban Effluents 1, 4 1B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SMR-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 
(e.g., Fallbrook 

Public Utility District 
Wastewater 

Treatment Facility) 

RWQCB, 
SWRCB,CDFG, 
USMC,USFWS, 
NMFS,SDT,CT, 
TU,FLC,SDC, 

RC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

RWQCB, 
SWRCB,CDFG, 

SMR- Retrofit storm CDOT,USMC, 
SCS- drains in USFWS,NMFS, Urban Effluents 1, 4 2B 20 0 0 0 0 0 0 

14.3 developed areas USDOT,SDT,CT, 
TU,FLC,SDC, 

RC 

SMR-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
BLM,NMFS, 

USMC,USGS, 
CDF,CDFG, 

SDT,CT,TU,FLC, 
SDC,RC 

Wildfires 1, 4, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-8. Southern California Steelhead DPS Recovery Action Table for the San Luis Rey River Watershed (Santa Catalina Gulf Coast 
BPG). 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

San Luis Rey River 

SLR-
SCS-1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB,SDT, 
CT,TU,SLRWC, 

SDC 

Agricultural 
Development 1, 4, 2B 5 62400 0 0 0 0 62400 

SLR-
SCS-1.2 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB, 
SDT,CT,TU, 

SLRWC,SDC 

Agricultural 
Development 1, 4, 2B 5 47520 0 0 0 0 47520 

SLR-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB, 
SDT,CT,TU, 

SLRWC,SDC 

Agricultural 
Development 1, 4, 2B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SLR-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB, 
SDT,CT,TU, 

SLRWC,SDC 

Agricultural 
Effluents 1, 4 2B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SLR-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,USDOT, 
USFWS,CDFG, 
CSCC,CDOT, 
MWDSC,DWR, 
SDWA,SDT,CT, 
TU,SLRWC,SDC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SLR-
SCS-4.1 

Develop and 
implement a water 
management plan 
for dam operations 

(e.g., Pilgram, 
Turner, Lower and 

Upper Stehly, 
Aqua Tibia, 

Henshaw, and 
Eagles Nest dams) 

NMFS, 
USFWS,BOR, 

CDFG,CSCC, 
MWDSC,DWR, 
SDWA,SDT,CT, 
TU,SLRWC,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

SLR-
SCS-4.2 

Develop and 
implement water 

management plan 
for diversion 

operations (e.g., 
Escondido 
Diversion) 

USFWS,BOR, 
MWDSC,DWR 
NMFS,USGS, 

CDFG,SDWA, 
SDT,CT,TU, 

SLRWC,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 5 275550 0 0 0 0 275550 

Dams and 

SLR-
SCS-
3/4.3 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

CDOT,CDFG, 
CSCC,RWQC, 
NMFS,USMC, 
USFWS,SDWA 

SDT,CT,TU, 
SLRWC 

Surface Water 
Diversions, 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 5 96690 0 0 0 0 96690 

USGS,NMFS, 
Conduct DWR,CDFG, 

SLR-
SCS-6.1 

groundwater 
extraction analysis 

and assessment 

MWDSC, 
SDWA,SDT, 

CT,TU,SLRWC, 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

SDC 

SLR-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
DWR,CDFG, 

MWDSC, 
SDWA,SDT, 

CT,TU,SLRWC, 
SDC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SLR-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SLRWC,SDC 

Levees and 
Channelization 1, 4 2B 100 0 0 0 0 0 0 

SLR-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features 

CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SLRWC,SDC 

Levees and 
Channelization 1, 4 2B 20 4217625 4217625 4217625 4217625 0 16870500 

SLR-
SCS-7.3 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SLRWC,SDC 

Levees and 
Channelization 1, 4 2B 100 0 0 0 0 0 0 

SLR-
SCS-8.1 

Review and 
modify mining 

operations 

USGS,NMFS, 
USFWS,CDFG, 
CDMG,SDT,CT, 
TU,SLRWC,SDC 

Mining and 
Quarrying 1, 4 1B 5 68030 0 0 0 0 68030 

SLR-
SCS-9.1 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SDT,CT,TU, 

SLRWC,SDC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SLR-
SCS-9.2 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SDWA,SDT,CT, 
TU,SLRWC,SDC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SLR-
SCS-9.3 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SDWA,SDT,CT, 
TU,SLRWC,SDC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SLR-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., San 

Luis Rey River Park 
Master Plan and 

San Diego 
Regional Trails 

Plan, U.S. Forest 
Service Cleveland 

USFS,USFWS, 
NMFS,CDFG, 
CDPR,CSCC, 

SDT,CT,TU, 
SLRWC,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

National Forest 
Land 

Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

SLR-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS, CDFG, 
CDPR,CSCC, 
SDWA,SDT,CT, 
TU,SLRWC,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 20 76140 76140 76140 76140 0 304560 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SLR-
SCS-
11.1 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
roads (e.g., U.S. 

Interstate 5 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT,S 

DT,CT,TU, 
SLRWC,SDC 

Roads 1, 4 2B 0 0 0 0 0 0 0 

SLR-
SCS-
11.2 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
SLRWC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SLR-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
SLRWC,SDC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

SLR-
SCS-
12.1 

Develop and 
implement an 

estuary  restoration 
and management 

plan 

USMC,USFWS, 
USDOT,NMFS, 
CDFG,CSCC, 

CT,TU,SDT, 
SLRWC,SDC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 8040000 0 0 0 0 8040000 

SLR-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CSCC, 
CDFG,USFWS, 
NMFS,USMC, 

CT,TU,SDT, 
SLRWC,SDC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 62400 0 0 0 0 62400 

SLR-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDOT,CDFG, 
CCC,RWQC, 
NMFS,USFWS, 

SDT,CT,TU, 
SLRWC,SDC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Review, assess and 
modify NPDES 
wastewater 

SLR-
SCS-
14.1 

discharge permits 
(e.g., Buena 

Sanitary District 
Wastewater 

Treatment Facility 
and Oceanside 

RWQCB, 
CDFG,USFWS, 
NMFS,SDT,CT, 

TU,SLRWC,SDC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Wastewater 
Treatment Facility) 

SLR-
SCS-
14.2 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SDT,CT,TU, 
SLRWC,SDC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SLR-
SCS-
14.3 

Retrofit storm 
drains in 

developed areas 

RWQCB, 
SWRCB,CDFG, 
CDOT,USDOT, 
USFWS,NMFS, 

SDT,CT,TU, 
SLRWC,SDC 

Urban Effluents 1, 4 2B 20 0 0 0 0 0 0 

SLR-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
BLM,NMFS, 
USGS,CDF, 

CDFG,SDT,CT, 
TU,SLRWC,SDC 

Wildfires 1, 4, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

Southern California Steelhead Recovery Plan  January 2012 

13-49 



  

   

   
 

 
 

  
 

 

 
     

  
 

 

 
 
 
 

 

  

 

 

 

 

 
 
 
 

 

 
 

 

 

 

 
 

 
 
 

 
 

 

  
 

 

 
 

 

 
   

 

  
 

 

 

 
 

 
   

 

Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-9. Southern California Steelhead DPS Recovery Action Table for the San Dieguito River Watershed (Santa Catalina Gulf Coast 
BPG). 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

San Dieguito River 

SD-
SCS-1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SDRVC, 

SDC 

Agricultural 
Development 1, 4 2B 20 

10 -
refer to 
region 
al costs 

0 0 0 0 0 

SD-
SCS-1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SDRVC, 

SDC 

Agricultural 
Development 1, 4, 2B 5 62400 0 0 0 0 62400 

SD-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB, 
SDT,CT,TU, 

SDRVC,SDC 

Agricultural 
Development 1, 4, 2B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SD-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB,SDT, 
CT,TU,SDRVC, 

SDC 

Agricultural 
Effluents 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SD-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,USDOT, 
USFWS,CDFG, 
CSCC,CDOT, 
MWDSC,DWR, 
SDWA,SDT,CT, 
TU,SDRVC,SDC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SD-
SCS-4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

USFWS,BOR, 
MWDSC,DWR 
NMFS,USGS, 

USFWS,CDFG, 
SDWA,SDT,CT, 
TU,SDRVC,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

SD-
SCS-4.2 

Develop and 
implement a water 
management plan 
for dam operations 

(e.g., Fairbanks, 
Upper and Lower 4 
S, 4 S Ranch, Lake 

Hodges, and 
Sutherland dams) 

USFWS,BOR, 
MWDSC,DWR 
NMFS,USGS, 
USFS,USFWS, 

CDFG,SDWA, 
SDT,CT,TU, 

SDRVC,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

SD-
SCS-
3/4.3 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

CDOT,CDFG, 
CSCC,RWQC, 

NMFS, 
MWDSC, 

USFWS,SDWA, 
SDT,CT,TU, 

SDRVC,SDC 

Dams and 
Surface Water 

Diversions, 
Culverts and 

Road Crossings 
(Passage 
Barriers) 

1, 4 1A 5 96690 0 0 0 0 96690 

SD-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

ACOE,NMFS, 
USDOT,USFWS, 
CDFG,CSCC, 
CDOT,SDT,CT, 
TU,SDRVC,SDC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

SD-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
DWR,CDFG, 

MWDSC, 
SDWA,SDT, 

CT,TU,SDRVC, 
SDC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

SD-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
DWR,CDFG, 

MWDSC, 
SDWA,SDT, 

CT,TU,SDRVC, 
SDC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SD-
SCS-7.1 

Develop and 
implement plan to 

restore natural 
channel features  

CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SDRVC,SDC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

SD-
SCS-7.2 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SDRVC,SDC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

SD-
SCS-8.1 

Review and 
modify mining 

operations 

USGS,NMFS, 
USFWS,CDFG, 
CDMG,SDT,CT, 
TU,SDRVC,SDC 

Mining and 
Quarrying 1, 4 2B 5 68030 0 0 0 0 68030 

SD-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SDWA,SDT,CT, 
TU,SDRVC,SDC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SD-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SDWA,SDT,CT, 
TU,SDRVC,SDC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SD-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SDWA,SDT,CT, 
TU,SDRVC,SDC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SD-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., San 

Dieguito River Park 
Concept Plan and 

San Diego 
Regional Trails 

Plan, U.S. Forest 
Service Cleveland 

USFS,USFWS, 
NMFS,CDFG, 
CDPR,CSCC, 

SDT,CT,TU, 
SDRVC,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

National Forest 
Land 

Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

SD-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,CDFG, 
CDPR,CSCC, 
SDWA,SDT,CT, 
TU,SDRVC,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 20 76140 76140 76140 76140 0 304560 

SD-
SCS-
11.1 

Develop and 
implement a plan 

to remove or 
reduce approach-
fill for railroad lines 
and roads (e.g., 
U.S. Interstate 5 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
SDRVC,SDC 

Roads 1, 4 2B 10 17078487 17078487 0 0 0 34156975 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SD-
SCS-
11.2 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
SDRVC,SDC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SD-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
SDRVC,SDC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

SD-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

USFWS,USDOT, 
NMFS,CDFG, 
CSCC,CT,TU, 
SDT,SDRVC, 

SDC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 57651160 0 0 0 0 57651160 

SD-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CSCC, 
CDFG,USFWS, 
NMFS,CT,TU, 
SDT,SDRVC, 

SDC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 62400 0 0 0 0 62400 

SD-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDOT,CDFG, 
CCC,RWQC, 
NMFS,USFWS, 

SDT,CT,TU, 
SDRVC,SDC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

SD-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SDT,CT,TU, 
SDRVC,SDC 

Urban Effluents 1, 4 1B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SD-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SDT,CT,TU, 
SDRVC,SDC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

RWQCB, 
SD- Retrofit storm SWRCB,CDFG, 

SCS- drains in USFWS,NMFS, Urban Effluents 1, 4 2B 20 0 0 0 0 0 0 

14.3 developed areas SDT,CT,TU, 
SDRVC,SDC 

SD-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
BLM,NMFS, 
USGS,CDF, 

CDFG,SDT,CT, 
TU,SDRVC,SDC 

Wildfires 1, 4, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-10. Southern California Steelhead DPS Recovery Action Table for the San Diego River Watershed (Santa Catalina Gulf Coast 
BPG). 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

San Diego River 

SDR-
SCS-1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SDRFP, 

SDC 

Agricultural 
Development 1, 4 3B 

10 – 
refer to 
regional 

costs 

0 0 0 0 0 0 

SDR-
SCS-1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SDRFP, 

SDC 

Agricultural 
Development 1, 4, 3B 5 62400 0 0 0 0 62400 

SDR-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SDRFP, 

SDC 

Agricultural 
Development 1, 4, 3B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SDR-
SCS-2.1 

Develop and 
implement a plan 
to minimize runoff 
from agricultural 

activities 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB,SDT, 
CT,TU,SDRFP, 

SDC 

Agricultural 
Effluents 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SDR-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,USDOT, 
USFWS,USFS, 

CDFG,CSCC, 
CDOT, 

MWDSC,DWR, 
SDWA,SDT,CT, 
TU,SDRFP,SDC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SDR-
SCS-4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

USFWS,BOR, 
MWDSC,DWR 
NMFS,USGS, 

USFWS,CDFG, 
SDWA,SDT,CT, 
TU,SDRFP,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

SDR-
SCS-4.2 

Develop and 
implement a water 
management plan 
for dam operations 
(e.g., Murray, San 

Vicente, El 
Capitan, and 

Cuyamaca dams) 

USFWS,BOR, 
MWDSC,DWR 
NMFS,USGS, 

USFWS,CDFG, 
SDWA,SDT,CT, 
TU,SDRFP,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

SDR-
SCS-4.3 

Provide fish 
passage around 

dams and 
diversions 

USFWS,BOR, 
MWDSC,DWR 
NMFS,USGS, 

USFWS,CDFG, 
SDWA,SDT,CT, 
TU,SDRFP,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

SDR-
SCS-
3/4.4 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

NMFS,USDOT, 
USFWS,USFS, 

CDFG,CSCC, 
CDOT, 

MWDSC,DWR, 
SDWA,SDT,CT, 
TU,SDRFP,SDC 

Dams and 
Surface Water 

Diversions, 
Culverts and 

Road Crossings 
(Passage 
Barriers) 

1, 4 1A 5 96690 0 0 0 0 96690 

SDR-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

ACOE,NMFS, 
USDOT,USFWS, 
CDFG,CSCC, 
CDOT,SDT,CT, 
TU,SDRFP,SDC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

SDR-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
DWR,CDFG, 

MWDSC, 
SDWA,SDT,CT, 
TU,SDRFP,SDC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SDR-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
DWR,CDFG, 

MWDSC, 
SDWA,SDT, 

CT,TU,SDRFP, 
SDC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

SDR-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SDRFP,SDC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

SDR-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features  

CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SDRFP,SDC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

SDR-
SCS-7.3 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SDRFP,SDC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

SDR-
SCS-9.1 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SDWA,SDT,CT, 
TU,SDRFP,SDC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SDR-
SCS-9.2 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SDWA,SDT,CT, 
TU,SDRFP,SDC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SDR-
SCS-9.3 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SDWA,SDT,CT, 
TU,SDRFP,SDC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SDR-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., U.S. 

Forest Service 
Cleveland 

National Forest 
Land 

USFS,USFWS, 
NMFS,CDFG, 
CDPR,CSCC, 

SDT,CT,TU, 
SDRFP,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

SDR-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,CDFG, 
CDPR,CSCC, 
SDWA,SDT,CT, 
TU,SDRFP,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 20 76140 76140 76140 76140 0 304560 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SDR-
SCS-
10.3 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., San 
Diego River Park 
Master Plan, San 
Diego Regional 

Trails Plan, and San 
Diego River 
Watershed 

Management 
Plan) 

USFS,USFWS, 
NMFS,CDFG, 
CDPR,CSCC, 

SDT,CT,TU, 
SDRFP,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SDR-
SCS-
11.1 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
roads (e.g., U.S. 

Interstate 5 bridge) 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
SDRFP,SDC 

Roads 1, 4 2B 0 0 0 0 0 0 0 

SDR-
SCS-
11.2 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
SDRFP,SDC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SDR-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
SDRFP,SDC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

SDR-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan  

USFWS,USDOT, 
NMFS,CDFG, 
CSCC,CT,TU, 
SDT,SDRFP, 

SDC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 5360000 0 0 0 0 5360000 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SDR-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CSCC, 
CDFG,USFWS, 
NMFS,SDWA, 

CT,TU,SDT, 
SDRVC,SDC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 2B 5 62400 0 0 0 0 62400 

SDR-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDOT,CDFG, 
CCC,RWQC, 
NMFS,USFWS, 

SDT,CT,TU, 
SDRFP,SDC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

SDR-
SCS-
14.1 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 
(e.g., Padre Dam 

Water 
Reclamation 

Facility) 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SDT,CT,TU, 
SDRFP,SDC 

Urban Effluents 1, 4 1B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SDR-
SCS-
14.2 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SDT,CT,TU, 
SDRFP,SDC 

Urban Effluents 1, 4 1B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SDR-
SCS-
14.3 

Retrofit storm 
drains in 

developed areas 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SDT,CT,TU, 
SDRFP,SDC 

Urban Effluents 1, 4 2B 20 0 0 0 0 0 0 

SDR-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
BLM,NMFS, 
USGS,CDF, 

CDFG,SDT,CT, 
TU,SDRFP,SDC 

Wildfires 1, 4, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

Southern California Steelhead Recovery Plan  January 2012 

13-61 



  

   

 

 
 

  
 

 

 
     

 

 

 

 

 
 
 

 
 

 
 

  
 

 

 
 
 

 
 

 
 

 

 

 

 
 
 

 
 

 
 

 

  
 

 

 
 

 

 
   

 

  
 

 
 

 
 

 
 

 
   

 

Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-11. Southern California Steelhead DPS Recovery Action Table for the Sweetwater River Watershed (Santa Catalina Gulf 
Coast BPG). 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Sweetwater River 

SWR-
SCS-1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SWA, 

SDC 

Agricultural 
Development 1, 4, 2B 5 62400 0 0 0 0 62400 

SWR-
SCS-1.2 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SWA, 

SDC 

Agricultural 
Development 1, 4, 2B 5 47520 0 0 0 0 47520 

SWR-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SWA, 

SDC 

Agricultural 
Development 1, 4, 2B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SWR-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB,SDT, 
CT,TU,SWA, 

SDC 

Agricultural 
Effluents 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SWR-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,USDOT, 
USFWS,USFS, 

CDFG,CSCC, 
CDOT, 

MWDSC, 
SDWA,DWR, 
SDT,CT,TU, 
SWA,SDC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SWR-
SCS-4.1 

Develop and 
implement a water 
management plan 
for dam operations 
(e.g., Sweetwater 
Main, Willow Tree, 

Loveland, and 
Palo Verde dams) 

USFWS,BOR, 
MWDSC,DWR 
NMFS,USGS, 

USFWS,CDFG, 
SDWA,SDT,CT, 
TU,SWA,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

SWR-
SCS-4.2 

Develop and 
implement water 

management plan 
for diversion 
operations 

USFWS,BOR, 
MWDSC,DWR 
NMFS,USGS, 

USFWS,CDFG, 
SDT,CT,TU, 
SWA,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 5 275550 0 0 0 0 275550 

SWR-
SCS-4.3 

Provide fish 
passage around 

dams and 
diversions 

USFWS,BOR, 
MWDSC,DWR 
NMFS,USGS, 

USFWS,CDFG, 
SDWA,SDT,CT, 
TU,SWA,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

SWR-
SCS-
3/4.4 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

NMFS,USDOT, 
USFWS,USFS, 

CDFG,CSCC, 
CDOT, 

MWDSC, 
SDWA,DWR, 
SDT,CT,TU, 
SWA,SDC 

Dams and 
Surface Water 

Diversions, 
Culverts and 

Road Crossings 
(Passage 
Barriers) 

1, 4 1A 5 96690 0 0 0 0 96690 

SWR-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

ACOE,NMFS, 
USDOT,USFWS, 
CDFG,CSCC, 
CDOT,SDT,CT, 
TU,SWA,SDC 

Flood Control 
Maintenance 1, 4 2B 100 0 0 0 0 0 0 

Southern California Steelhead Recovery Plan  January 2012 

13-63 



  

   

 
 

  
 

 

 
     

 

  
 
 

 
 

   

 
 

 

 
 
 

     

 

 

 

 

  

  

 

     

 
 

 
 

 
 

  

 

 
 

 
 

 

 
 
 
 

 
 

 

Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SWR-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,SDT, 
CT,TU,SWA, 

SDC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

SWR-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
DWR,CDFG, 
MWDSC,SDT, 
CT,TU,SWA, 
SDC,SDC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

SWR-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SWA,SDC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

SWR-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features 

CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SWA,SDC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

SWR-
SCS-7.3 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SWA,SDC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

SWR-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SWMNWR 
SDT,CT,TU, 
SWA,SDC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SWR-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SWMNWR, 

SDWA,SDT,CT, 
TU,SWA,SDC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SWR-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SWMNWR, 

SDWA,SDT,CT, 
TU,SWA,SDC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

SWR-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., 

Sweetwater River 
Watershed 

Management 
Plan, Sweetwater 

Marsh National 
Wildlife 

Management 
Plan) 

USFS,USFWS, 
NMFS,CDFG, 
CDPR,CSCC, 

SDT,CT,TU, 
SWA,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SWR-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,CDFG, 
CDPR,CSCC, 
SDWA,SDT,CT, 
TU,SWA,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 20 76140 76140 76140 76140 0 304560 

SWR-
SCS-
11.1 

Develop and 
implement plan to 
remove or reduce 
approach-fill for 

railroad lines and 
roads (e.g., U.S. 

Interstate 5) 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
SWA,SDC 

Roads 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SWR-
SCS-
11.2 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
SDWA,SDC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

SWR-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
SWA,SDC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

SWR-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

USFWS,USDOT, 
NMFS, 

SWMNWR, 
CDFG,CSCC, 

CT,TU,SDT, 
SWA,SDC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 2010000 0 0 0 0 2010000 

SWR-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CSCC, 
CDFG,USFWS, 
NMFS,CT,TU, 

SDT,SWA,SDC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 62400 0 0 0 0 62400 

SWR-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDOT,CDFG, 
CCC,RWQC, 
NMFS,USFWS, 

SDT,CT,TU, 
SWA,SDC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

SWR-
SCS-
14.1 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SDT,CT,TU, 
SWA,SDC 

Urban Effluents 1, 4 1B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

SWR-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 
(e.g., San Diego 
City Point Loma 

Wastewater 
Treatment Facility) 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SDT,CT,TU, 
SWA,SDC 

Urban Effluents 1, 4 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

SWR-
SCS-
14.3 

Retrofit storm 
drains in 

developed areas 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SDT,CT,TU, 
SWA,SDC 

Urban Effluents 1, 4 2B 20 0 0 0 0 0 0 

SWR-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
BLM,NMFS, 
USGS,CDF, 

CDFG,SDT,CT, 
TU,SWA,SDC 

Wildfires 1, 4, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-12. Southern California Steelhead DPS Recovery Action Table for the Otay River Watershed (Santa Catalina Gulf Coast BPG). 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Otay River 

OR-
SCS-1.1 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB, 
SDT,CT,TU, 
ORCP,SDC 

Agricultural 
Development 1, 4, 3B 5 62400 0 0 0 0 62400 

OR-
SCS-1.2 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB, 
SDT,CT,TU, 
ORCP,SDC 

Agricultural 
Development 1, 4, 3B 5 47520 0 0 0 0 47520 

OR-
SCS-1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 

RWQCB, 
SDT,CT,TU, 
ORCP,SDC 

Agricultural 
Development 1, 4, 3B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

OR-
SCS-2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USGS, 
BLM,USFS, 

USFWS,NMFS, 
CDFG, 

RWQCB, 
SDT,CT,TU, 
ORCP,SDC 

Agricultural 
Effluents 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

OR-
SCS-3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,USDOT, 
USFWS,CDFG, 
CSCC,CDOT, 

MWDSC, 
SDWA,DWR, 
SDT,CT,TU, 
ORCP,SDC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 3A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

OR-
SCS-4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

NMFS,USGS 
USFWS,BOR, 

MWDSC,DWR, 
CDFG,SDWA, 

SDT,CT,TU, 
ORCP,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

OR-
SCS-4.2 

Develop and 
implement a water 
management plan 
for dam operations 
(e.g., Salvage and 
Upper Otay dams 

NMFS,USGS 
USFWS,BOR, 

MWDSC,DWR, 
CDFG,SDWA, 

SDT,CT,TU, 
ORCP,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

OR-
SCS-4.3 

Provide fish 
passage around 

dams and 
diversions 

NMFS,USGS 
USFWS,BOR, 

MWDSC,DWR, 
CDFG,SDWA, 

SDT,CT,TU, 
ORCP,SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

OR-
SCS-
3/4.4 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

DWR,CDOT, 
CDFG,CSCC, 
NMFS,USFWS, 

MWDSC, 
SDWA,SDT, 

CT,TU,ORCP, 
SDC 

Dam and 
Surface Water 

Diversions, 
Culverts and 

Road Crossings 
(Passage 
Barriers) 

1, 4 3A 5 96690 0 0 0 0 96690 

OR-
SCS-5.1 

Develop and 
implement flood 

control 
maintenance 

program 

ACOE,NMFS, 
USDOT,USFWS, 
CDFG,CSCC, 
CDOT,SDT,CT, 
TU,ORCP,SDC 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

OR-
SCS-6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
DWR,CDFG, 

MWDSC, 
SDWA,SDT, 

CT,TU,ORCP, 
SDC 

Groundwater 
Extraction 1, 4 3B 5 275550 0 0 0 0 275550 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

OR-
SCS-6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
DWR,CDFG, 

MWDSC, 
SDWA,SDT, 

CT,TU,ORCP, 
SDC 

Groundwater 
Extraction 1, 4 3B 10 254350 39775 0 0 0 294125 

OR-
SCS-7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,ORCP,SDC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

OR-
SCS-7.2 

Develop and 
implement plan to 

restore natural 
channel features 

CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS,US 
DOT,SDT,CT, 

TU,ORCP,SDC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

OR-
SCS-7.3 

Develop and 
implement a plan 

to vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,ORCP,SDC 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

OR-
SCS-9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SDWA,SDT, 

CT,TU,ORCP, 
SDC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

OR-
SCS-9.2 

Develop and 
implement non-
native species 

monitoring 
program 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SDWA,SDT,CT, 
TU,ORCP,SDC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

OR-
SCS-9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
SDWA,SDT,CT, 
TU,ORCP,SDC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

OR-
SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., Otay 
River Watershed 

Management Plan 
and Otay Valley 

Regional Park 
Management 

Plan, U.S. Forest 
Service Cleveland 

National Forest 
Land 

Management 
Plan, Southern 

California National 
Forest Vision, Forest 

Strategy, and 
Design Criteria) 

USFS,USFWS, 
NMFS,CDFG, 
CDPR,CSCC, 

SDT,CT,TU, 
ORCP,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

OR-
SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 

USFS,USFWS, 
NMFS,CDFG, 
CDPR,CSCC, 

SDWA, 
SDT,CT,TU, 

Recreational 
Facilities 

1, 2, 3, 
4, 5 3B 20 76140 76140 76140 76140 0 304560 

processes ORCP,SDC 

OR-
SCS-
11.1 

Manage roadways 
and adjacent 

riparian corridor 
and restore 
abandoned 

roadways 

DOT,CT,TU, 
SDT,CT,TU, 
ORCP,SDC 

Roads 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

Southern California Steelhead Recovery Plan  January 2012 

13-71 



  

   

 
 

  
 

 

 
     

 

 

 

 
 

  

 

 

 

 
 

     

 

 
 
 

 

 
 

 
 

 
 
 

 
 

 

 

 

 
 

 

 

 

 
 
 

 
 

 

 

 

 

 
 

 

   

 

 
 

 
 

 
 

  
 

 
 

 
 

 

Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

OR-
SCS-
11.2 

Develop and 
implement a plan 

to remove or 
reduce approach-
fill for railroad lines 
and roads (e.g., 
U.S. Interstate 5) 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
ORCP,SDC 

Roads 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

OR-
SCS-
11.3 

Retrofit storm 
drains to filter 

runoff from 
roadways 

CDOT,CDFG, 
CSCC,USFWS, 
NMFS,USDOT, 

SDT,CT,TU, 
ORCP,SDC 

Roads 1, 4 3B 20 32260 32260 32260 32260 0 129040 

OR-
SCS-
12.1 

Develop and 
implement an 

estuary restoration 
and management 

plan 

USFWS,USDOT, 
NMFS,CDFG, 
CSCC,CT,TU, 
SDT,ORCP, 

SDC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 670000 0 0 0 0 670000 

OR-
SCS-
12.2 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CSCC, 
CDFG,USFWS, 
NMFS,CT,TU, 
SDT,ORCP, 

SDC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 3B 5 62400 0 0 0 0 62400 

OR-
SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDOT,CDFG, 
CCC,RWQC, 
NMFS,USFWS, 

SDT,CT,TU, 
ORCP,SDC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

OR-
SCS-
14.1 

Retrofit storm 
drains in 

developed areas 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SDT,CT,TU, 
ORCP,SDC 

Urban Effluents 1, 4 2B 20 0 0 0 0 0 0 

OR-
SCS-
14.2 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 

SDT,CT,TU, 
ORCP,SDC 

Urban Effluents 1, 4 3B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

OR-
SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
BLM,NMFS, 
USGS,CDF, 

CDFG,SDT,CT, 
TU,ORCP,SDC 

Wildfires 1, 4, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Table 13-13. Southern California Steelhead DPS Recovery Action Table for the Tijuana River Watershed (Santa Catalina Gulf Coast 
BPG). 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

Tijuana River 

TR-SCS-
1.1 

Manage livestock 
grazing to 

maintain or restore 
aquatic habitat 

functions 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SDSRF, 

TRAN,SDC 

Agricultural 
Development 1, 4, 3B 5 62400 0 0 0 0 62400 

TR-SCS-
1.2 

Develop, adopt, 
and implement 

agricultural land-
use planning 
policies and 

standards 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SDSRF, 

TRAN,SDC 

Agricultural 
Development 1, 4, 3B 5 62400 0 0 0 0 62400 

TR-SCS-
1.3 

Manage 
agricultural 

development and 
restore riparian 

zones 

NRCS,BLM, 
USFS,USFWS, 
NMFS,CDFG, 
RWQCB,SDT, 
CT,TU,SDSRF, 

TRAN,SDC 

Agricultural 
Development 1, 4, 3B 

10 -
refer to 
regional 

costs 

0 0 0 0 0 0 

TR-SCS-
2.1 

Develop and 
implement plan to 

minimize runoff 
from agricultural 

activities 

NRCS,USGS, 
BLM,USFS, 

USFWS, 
NMFS,TRNER, 

CDFG, 
RWQCB,SDT, 
CT,TU,SDSRF, 

TRAN,SDC 

Agricultural 
Effluents 1, 4 3B 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 

TR-SCS-
3.1 

Develop and 
implement plan to 
remove or modify 

fish passage 
barriers within the 

watershed 

NMFS,USFWS, 
USDOT,CDOT, 
CDFG,CSCC, 

DWR, MWDSC, 
SDWA,SDT,CT, 

TU,SDSRF, 
TRAN,SDC 

Culverts and 
Road Crossings 

(Passage 
Barriers) 

1, 4 1A 

20 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

TR-SCS-
4.1 

Develop and 
implement water 

management plan 
for diversion 
operations 

USFWS,BOR, 
MWDSC,DWR 
NMFS,USGS, 

USFWS,TRNER, 
CDFG,SDWA, 

SDT,CT,TU, 
SDSRF,TRAN, 

SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

TR-SCS-
4.2 

Develop and 
implement a water 
management plan 
for dam operations 
(e.g., Barrett Dam, 

Henry Jr. Dam, 
Campo Lake Dam, 

Morena Dam, 
Corte Madera 

Dam, Thin Valley 
Dam) 

USFWS,BOR, 
MWDSC,DWR 
NMFS,USGS, 

USFWS,TRNER, 
CDFG,SDWA 

SDT,CT,TU, 
SDSRF,TRAN, 

SDC 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

USFWS,BOR, 
MWDSC,DWR 

TR-SCS-
4.3 

Provide fish 
passage around 

dams and 
diversions 

NMFS,USGS, 
USFWS,TRNER, 
CDFG,SDWA, 

SDT,CT,TU, 

Dams and 
Surface Water 

Diversions 
1, 3, 4 2A 20 TBD TBD TBD TBD TBD TBD 

SDSRF,TRAN, 
SDC 

TR-SCS-
3/4.4 

Conduct 
watershed-wide 

fish passage barrier 
assessment 

NMFS,USFWS, 
USDOT,CDOT, 
CDFG,CSCC, 

DWR, MWDSC, 
SDWA,SDT,CT, 

TU,SDSRF, 
TRAN,SDC 

Dams and 
Surface Water 

Diversions, 
Culverts and 

Road Crossings 
(Passage 
Barriers) 

1, 4 1A 5 96690 0 0 0 0 96690 

ACOE,NMFS, 

TR-SCS-
5.1 

Develop and 
implement flood 

control 
maintenance 

USDOT,USFWS, 
TRNER,CDFG, 
CSCC,CDOT, 

SDT,CT,TU, 

Flood Control 
Maintenance 1, 4 3B 100 0 0 0 0 0 0 

program SDSRF,TRAN, 
SDC 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

TR-SCS-
6.1 

Conduct 
groundwater 

extraction analysis 
and assessment 

USGS,NMFS, 
TRNER, 

DWR,CDFG, 
MWDSC, 

SDWA,SDT,CT, 
TU,SDSRF, 
TRAN,SDC 

Groundwater 
Extraction 1, 4 2B 5 275550 0 0 0 0 275550 

TR-SCS-
6.2 

Develop and 
implement 

groundwater 
monitoring and 
management 

program 

USGS,NMFS, 
TRNER,DWR, 

CDFG, 
MWDSC, 

SDWA,SDT, 
CT,TU,SDSRF, 

TRAN,SDC 

Groundwater 
Extraction 1, 4 2B 10 254350 39775 0 0 0 294125 

TR-SCS-
7.1 

Develop and 
implement stream 
bank and riparian 
corridor restoration 

plan 

CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SDSRF,TRAN 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

TR-SCS-
7.2 

Develop and 
implement plan to 

restore natural 
channel features 

CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SDSRF, 
TRAN,SDC 

Levees and 
Channelization 1, 4 3B 20 4217625 4217625 4217625 4217625 0 16870500 

TR-SCS-
7.3 

Develop and 
implement plan to 
vegetate levees 
and eliminate or 

minimize herbicide 
use near levees 

FEMA,CDFG, 
RWQCB, 

CSCC,NRCS,U 
SFWS,NMFS, 

USDOT,SDT,CT, 
TU,SDSRF,TRAN 

Levees and 
Channelization 1, 4 3B 100 0 0 0 0 0 0 

TR-SCS-
9.1 

Develop and 
implement 

watershed-wide 
plan to assess the 
impacts of non-

native species and 
develop control 

measures 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
TRNER,SDWA 

SDT,CT,TU, 
SDSRF,TRAN, 

SDC 

Non-Native 
Species 1, 3, 5 3B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action 
# 

Recovery Action 
Description 

Potential 
Collaborators Threat Source 

Listing 
Factors 
(1 - 5) 

Action 
Rank 

(1A, 1B, 
2A, 2B, 
3A, 3B) 

Task 
Duration 

Estimated Costs ($) 

FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

TR-SCS-
9.2 

Develop and 
implement a non-

native species 
monitoring 
program 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
TRNER,SDWA, 

SDT,CT, 
TU,SDSRF, 
TRAN,SDC 

Non-Native 
Species 1, 3, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 

TR-SCS-
9.3 

Develop and 
implement public 

education 
program on non-

native species 
impacts 

CDFG,CDPR, 
CSCC,USFWS, 

USFS,NMFS, 
TRNER,SDWA, 

SDT,CT, 
TU,SDSRF, 
TRAN,SDC 

Non-Native 
Species 1, 3, 5 2B 20 76140 76140 76140 76140 0 304560 

TR-SCS-
10.1 

Review and 
modify 

development and 
management 

plans for 
recreational areas 

and national 
forests (e.g., 
Tijuana River 
Watershed 

Management 
Plan, Tijuana River 

Valley Regional 
Park Management 

USFS,USFWS, 
NMFS,TRNER, 
CDFG,CDPR, 
CSCC,SDT,CT, 

TU,SDSRF, 
TRAN,SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

Plan, Border Field 
State Park 

Management 
Plan, and Tijuana 

River National 
Estuarine Research 

Reserve Plan) 

TR-SCS-
10.2 

Develop and 
implement public 

education 
program on 
watershed 
processes 

USFS,USFWS, 
NMFS,TRNER, 
CDFG,CDPR, 
CSCC,SDWA, 

SDT,CT,TU, 
SDSRF,TRAN, 

SDC 

Recreational 
Facilities 

1, 2, 3, 
4, 5 2B 20 76140 76140 76140 76140 0 304560 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

TR-SCS-
12.1 

Review and 
modify applicable 

County and/or 
City Local Coastal 

Plans 

CCC,CSCC, 
CDFG,USFWS, 
NMFS,TRNER, 

CT,TU,SDT, 
SDSRF, 

TRAN,SDC 

Upslope/ 
Upstream 
activities 

1, 2, 3, 
4, 5 1B 5 62400 0 0 0 0 62400 

TR-SCS-
13.1 

Develop, adopt, 
and implement 
urban land-use 

planning policies 
and standards 

CDOT,CDFG, 
CCC,RWQC, 
NMFS,USFWS, 

SDT,CT,TU, 
SDSRF,TRAN, 

SDC 

Urban 
Development 1, 4 3B 5 62400 0 0 0 0 62400 

TR-SCS-
14.1 

Review, assess and 
modify NPDES 
wastewater 

discharge permits 
(e.g., South Bay 

International 
Wastewater 

Treatment Facility 
and South Bay 

Water 
Reclamation 

Facility) 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 
TRNER,SDT,CT, 

TU,SDSRF, 
TRAN,SDC 

Urban Effluents 1, 4 1B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

TR-SCS-
14.2 

Review California 
Regional Water 
Quality Control 

Board Watershed 
Plans and modify 

Stormwater Permits 

RWQCB, 
SWRCB,CDFG, 
USFWS,NMFS, 
TRNER,SDT,CT, 

TU,SDSRF, 
TRAN,SDC 

Urban Effluents 1, 4 1B 

ongoing 
- cost of 
doing 

business 

0 0 0 0 0 0 

USDOT,CDOT, 
RWQCB, 

TR-SCS-
14.3 

Retrofit storm 
drains in 

developed areas 

SWRCB,CDFG, 
USFWS,NMFS, 
TRNER,SDT,CT, 

TU,SDSRF, 

Urban Effluents 1, 4 2B 20 0 0 0 0 0 0 

TRAN,SDC 
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Santa Catalina Gulf Coast Biogeographic Population Group 

Action Recovery Action Potential Threat Source 
Listing 
Factors 

Action 
Rank Task 

Estimated Costs ($) 

# Description Collaborators (1 - 5) 
(1A, 1B, 
2A, 2B, 
3A, 3B) 

Duration FY 
1-5 

FY 
6-10 

FY 
11-15 

FY 
16-20 

FY 
21-25 

FY 
1-100 

TR-SCS-
15.1 

Develop and 
implement an 

integrated 
wildland fire and 
hazardous fuels 

management plan 

USFS,USFWS, 
BLM,NMFS, 

USGS,TRNER 
CDF,CDFG, 
SDT,CT,TU, 

SDSRF,TRAN, 
SDC 

Wildfires 1, 4, 5 2B 

100 -
refer to 
regional 

costs 

0 0 0 0 0 0 
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    Southern California Steelhead Research, Monitoring and Adaptive Management 

14. Southern California 
Steelhead Research, 
Monitoring and Adaptive 
Management 
“The analytic tools to evaluate species health have been greatly developed in recent years. The 
emergence of extinction theory from population genetics and ecology, the combination of 
demography and genetics in population viability analysis and the extension of risk analyses into 
the realm of biological conservation promises to lead us to wiser allocations of effort in the 
future.” 

Science and the Endangered Species Act, National Research Council, 1995 

14.1 INTRODUCTION 

Recovery of southern California steelhead will 
require a more thorough understanding of the 
distinctive biology of steelhead within the SCS 
Recovery Planning Area. Additionally, it is 
crucially important to identify a program for 
monitoring the status of individual populations 
and the DPS as a whole, and a plan for tracking 
and adjusting the recovery actions and recovery 
strategy over an extended period to optimize the 
effectiveness of the recovery effort. The 
following sections outline the basic elements of a 
research, monitoring, and adaptive management 
program, and identify high priority research and 
monitoring actions. 

14.1.1 Southern California Steelhead 
Research 
In 2002 NMFS convened a team of scientific 
specialists, the Technical Review Team (TRT), 
whose mission was to survey existing scientific 
information on steelhead ecology, and formulate 

a biological framework for a recovery plan for 
Southern California steelhead (Boughton et al. 
2007b, 2006, Boughton and Goslin 2006, 
Boughton et al. 2005, Boughton and Fish 2003). 

The current state of knowledge of steelhead 
ecology is largely descriptive and qualitative. 
This has led to uncertainties in the viability 
framework, including developing quantitative 
goals for distribution and abundance of 
steelhead trout and general strategies for how to 
achieve these goals. In general, the TRT 
approached uncertainty about recovery goals 
with a risk‐averse, or precautionary, stance, 
consistent with accepted practice in 
conservation biology (McElhany et al. 2000). The 
TRT also recognized that key uncertainties 
involved in recovery planning arose from the 
qualitative nature of the current understanding, 
and could be improved by a carefully conceived 
and planned program of scientific research and 
monitoring. The benefits of pursuing such a 
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    Southern California Steelhead Research, Monitoring and Adaptive Management 

program would be a more effective, and more‐

cost efficient, recovery effort for steelhead. 

Recovery of southern California steelhead will 
depend upon a quantitative framework that 
addresses their annual run size, along with year‐
to‐year variability over the long term; and the 
quantitative response of steelhead runs to 
specific recovery actions. These are related to the 
two overarching questions of steelhead recovery 
in this region: 

 How do we improve the distribution, 
abundance, and resilience of steelhead 
trout populations; and 

 How much do we need to improve 
these biological characteristics for 
steelhead to be considered viable and 
eligible for down‐listing and/or 
delisting? 

The following sub‐sections focus on the viability 
criteria developed by the TRT, and a series of 
related research questions grouped into three 
areas: enhancing anadromy, clarifying the 
population structure of O. mykiss, and planning 
for climate change. 

14.2 VIABILITY CRITERIA 
The viability criteria address two levels of 
biological organization, populations within the 
Distinct Population Segment (i.e., only the 
anadromous form), and the more encompassing 
Evolutionarily Significant Unit (ESU), which 
includes all life history forms. The O. mykiss 
ESUs in this Recovery Planning Area are 
composed of both anadromous and non‐

anadromous fish, but only the non‐anadromous 
form is on the endangered species list, under the 
DPS provision of the Federal Endangered 
Species Act. One of the principal uncertainties is 
the complicated relationship between the 
anadromous and non‐anadromous (or 
freshwater‐resident) forms of the species. 
Following convention, the term “steelhead 
trout” is used for the anadromous fish, 

“rainbow trout” for non‐anadromous fish, and 
“O. mykiss” when referring to both or either. The 
goal of the Recovery Plan is to ensure the 
continued persistence of steelhead trout in the 
region over the long term (Boughton et al. 
2007b), but it is likely that rainbow trout have 
some role in securing this future, and thus the 
viability criteria have provisions for both forms 
of the species. 

14.2.1 Population-Level Criteria 
The TRT considered O. mykiss in the region to be 
grouped into demographically  ‐ independent 
populations. Generally, each discrete coastal 
watershed in the region was assumed to have 
historically supported one demographically 
independent population of O. mykiss. If 
migratory steelhead frequently move from one 
watershed to another, the one‐watershed‐one‐

population assumption may have some 
important exceptions with implications for 
recovery planning. 

The TRT proposed population‐level viability 
criteria for determining whether a 
demographically‐ independent population of O. 
mykiss should be considered viable for the 
purpose of steelhead recovery. The TRT 
identified two choices for meeting the viability 
criteria. The first was to meet a set of criteria: a 
population must exhibit a mean annual run size 
of at least 4,150 steelhead trout, including 
during periods of poor ocean conditions (such 
as occurred from the late 1970s through early 
1990s). Additionally, the spawner densities in 
the river systems needed to meet a minimum 
density threshold (fish per kilometer of stream 
channel at some scale), a quantitative criterion 
yet to be determined. The second choice was to 
meet a performance‐based criterion, 
demonstrating that the extinction risk for 
steelhead trout is less than 5% over 100 years, 
using commonly accepted quantitative methods 
from conservation biology, demographic data 
from the population in question, and passing an 
independent scientific review. 

Southern California Steelhead Recovery Plan  	 January 2012 

14-2 



             

  

               

               

           

               

               

               

             

           

             

               

             

                 

             

              

         

           

               

    

 

           

                 

                 

                  

       

             

               

           

             

             

               

               

               

           

             

               

         

           

               

             

                 

               

       

     

             

             

               

               

           

         

             

         

 

               

                 

           

             

              

             

             

               

             

               

               

               

             

           

             

            

 

               

           

               

               

             

               

               

       

             

           

               

             

             

 
             

               

           

       

               

     

 

        

     

   

    Southern California Steelhead Research, Monitoring and Adaptive Management 

Extinction risk is very sensitive to both annual 
run size and year‐to‐year variability. As a 
result, the performance‐based criteria cannot be 
applied in a meaningful way until run sizes 
have been monitored for a decade or more, 
allowing this key quantity to be estimated with 
reasonable accuracy. In the interim, the 
prescriptive criteria ensures that the year‐to‐year 
variability in run size, whatever its probable 
magnitude, is unlikely to pose a significant risk 
to the species. If year‐to‐year variability turns 
out to be relatively modest, a mean run size 
smaller than 4,150 steelhead would perhaps be 
sufficient to ensure a low extinction risk. 
Including the option for performance‐based 
viability criteria, provides a mechanism for 
refining the viability criteria as more is learned 
over time. 

Extinction risk for individual steelhead runs 
may also be sensitive to the influence of rainbow 
trout, if the trout tend to stabilize or augment 
those runs as a result of rainbow trout regularly 
producing anadromous progeny. This 
phenomenon is referred to as “life history 
crossovers,” but it is not yet known whether 
such crossovers occur frequently enough to 
stabilize steelhead runs. This is another key 
uncertainty that, if resolved, might allow the 
run‐size criterion of 4,150 spawners per year to 
be adjusted. In this case, the adjustment would 
be that some fraction of the 4,150 spawners 
within a watershed or metapopulation would 
need to exhibit the anadromous life history, 
rather than 100%. Additionally, data on the 
magnitude of natural fluctuations in 
anadromous run sizes in individual watersheds 
may identify a smaller mean run size is 
sufficient for viability in some basins (Williams 
et al. 2011). Until such research is undertaken 
and revisions made to the viability criteria, the 
population‐level viability criteria for 
determining whether a demographically‐

independent population of O. mykiss should be 
considered viable for the purpose of steelhead 
recovery would remain 4,150. This criteria will 
be reviewed during NMFSs 5‐year review of the 
Recovery Plan, and potentially during the 

Southwest Fisheries Science Center’s 5‐year 
status review update for Pacific salmon and 
steelhead listed under the ESA.. 

In the absence of specific information about the 
role of life history crossovers, the TRT took a 
precautionary approach (i.e., it was assumed 
there was not any beneficial effect of 
crossovers). This meant that the 4,150 spawners 
per year required for viability must be 
composed entirely of steelhead trout, rather than 
a mixture of rainbow and steelhead to ensure 
viability. However, the TRT also believed that 
the criteria should cover the possibility that the 
beneficial effect of crossovers not only exists, but 
is necessary for viability of the listed species. 
This led to additional criteria that the 
anadromous and freshwater resident life history 
types should both be expressed in populations 
for them to be considered viable. 

It would be useful to learn whether rainbow 
trout significantly enhance or stabilize steelhead 
runs. If rainbow trout progeny crossover does in 
fact have a beneficial effect on steelhead runs  ‐
and its magnitude can be quantified  ‐ such 
knowledge could be used to revise the criteria 
for anadromous fraction criteria, or it could be 
incorporated into a performance‐based 
assessment of risk, possibly resulting in different 
run size and anadromous fraction criteria. 
Research into these topics is essential to resolve 
these issues in a way which maintains 
acceptably low extinction risk to the species. 

14.2.2 ESU/DPS-Level Criteria 
The TRT outlined a set of ESU/DPS‐level 
criteria, which, if met, would indicate that a 
steelhead Distinct Population Segment has been 
successfully recovered. Satisfying the ESU/DPS‐
level criteria requires a set of O. mykiss 
populations in which: 

 Each population satisfies the 
population‐level criteria described 
above, and 
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 The set of populations as a whole 
satisfies requirements for ecological 
representation and redundancy, and 

 The set of populations as a whole 
exhibit all three life history types 
(fluvial‐anadromous, lagoon‐

anadromous, freshwater resident) 

The criteria for representation and redundancy 
have two purposes. First, to protect the genetic 
and ecological diversity that ensures the long‐
term viability of the species under changing 
conditions, the set of populations should 
represent the entire range of ecological and 
genetic conditions originally present in the 
ESU/DPS. Second, to protect against 
catastrophic loss of entire populations due to 
disease, forest fires, drought, etc., the set of 
populations should exhibit redundancy with 
respect to the range of ecological and genetic 
conditions originally present in the ESU. This 
ensures that if, for example, entire populations 
are lost from a particular ecotype, there will be 
at least one other population in that ecotype that 
survives, and can serve as a reservoir of 
individuals retaining the genetic and phenotypic 
adaptations necessary for inhabiting that 
ecotype. Ultimately, such individuals would be 
necessary for recolonizing the watersheds. 

The TRT developed criteria for representation 
and redundancy by grouping the region’s 
populations of O. mykiss into biogeographic 
groups, and specifying a minimum level of 
redundancy (number of viable populations) 
within each group. In addition, the TRT 
recommended that the core populations should 
inhabit watersheds with drought refugia, should 
be separated from one another by at least 42 
miles if possible, and should exhibit three life 
history types—the rainbow trout form described 
previously, and two forms of steelhead trout, 
the lagoon‐anadromous form and the fluvial‐
anadromous form. 

The biogeographic groups were delineated on 
the basis of geographic proximity, broadly 
similar climate, and aspects of physiography 
that are relevant to the fish (see Table 5 and 
Figure 5 in Boughton et al. 2007b). Summer air 
temperatures, which strongly influence whether 
summer stream temperatures are cool enough 
for the fish, were a key consideration. The most 
important split was between coastal groups of 
populations, in which cool mesoclimates are 
maintained by proximity to the ocean, and 
interior groups of populations, where cool 
mesoclimates are primarily confined to 
mountain ranges, and are maintained by the 
temperature lapse rate (i.e. the reduction in 
temperature with increased elevation). 

The criteria for redundancy within each 
biogeographic group were based on an 
assessment of catastrophic risks posed by 
wildfires and debris flows. However, the 
assessment was based on historical pattern and 
did not include considerations of climate 
change, which could have a large impact on the 
region. See Chapter 5, Southern California 
Steelhead and Climate Change. 

The TRT also considered the catastrophic risk 
posed by drought, but could not incorporate it 
into the criteria due to insufficient information. 
The broad spatial extent of the typical drought 
in the region indicated that simple redundancy 
was not a suitable strategy for protecting the 
species from its effects. Watersheds having 
potential as drought refugia—stream systems 
that maintain suitable summer baseflows and 
water temperatures during severe multi‐year 
droughts – should be identified and protected. 

The broad‐scale climatic factors that control the 
distribution of O. mykiss in the region appear to 
be summer air temperatures, annual 
precipitation, and the severity of winter storms, 
the last having its effect by determining the 
power of high flow events that organize the 
distribution and extent of in‐stream steelhead 
habitat. All of these factors are likely to undergo 
a long‐term shift as part of CO2‐induced climate 
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change. In addition, the region’s frequent 
wildfires strongly influence the sediment 
budgets of streams, and thus the distribution of 
steelhead habitat. The overall wildfire regime is 
also likely to undergo a permanent shift in 
response to climate change. The magnitudes of 
these shifts, and the magnitude of their direct 
and interaction effects on stream habitat, are not 
yet clear. Thus a key uncertainty is how to plan 
for climate change both at the level of the ESU 
and individual stream watersheds. 

14.3 RESEARCH FOCUS: 
ANADROMY, POPULATION 
STRUCTURE, AND MONITORING 
STEELHEAD RECOVERY  
The natural dynamics of watersheds and stream 
systems maintain steelhead habitat in the 
recovery planning area in a stochastic, dynamic 
equilibrium. This equilibrium can involve 
dramatic processes such as floods and forest 
fires that disrupt habitat in the short term but 
ensure its continued existence over the long 
term. Other processes that circumscribe the 
productivity of freshwater steelhead habitat, 
such as the severity of the dry season or the 
pattern of high‐flow events during the wet 
season, may affect reproductive success. These 
ecological constraints are generally understood 
at a qualitative level, but this level of knowledge 
is, in some cases, too vague to provide specific 
guidance for setting goals and choosing specific 
recovery actions. The research program 
supporting steelhead recovery in this region 
should focus on quantitative studies that: 1) 

identify ecological factors that promote 
anadromy; 2) clarify key aspects of population 
structure; and 3) monitor progress toward 
recovery. Many of these research activities could 
be carried out within the context of the 
California Coastal Salmonid Population 
Monitoring Program (Adams et al. 2011). 

14.3.1 Identify Ecological Factors that 
Promote Anadromy 
The primary focus of this Recovery Plan  ‐ to 
recover and secure the anadromous form of O. 
mykiss  ‐ involves restoring ecological conditions 
that specifically promote the population growth 
and abundance of the anadromous form. 

While it is necessary to have migration corridors 
for steelhead to reach a spawning area, this does 
not necessarily imply that anadromous forms 
will out‐compete the freshwater residents that 
spawn in the same area. At present it is not clear 
what ecological conditions specifically promote 
the sea‐going form over the resident form 
though there are some important clues. These 
clues present a prime opportunity for research 
that would lead to more effective recovery 
actions. 

Anadromous females exhibit a large fecundity 
advantage over their resident counterparts. As 
shown in Figure 14‐1, an adult female’s egg 
production increases exponentially with body 
length, and adult O. mykiss are generally able to 
attain much larger sizes in the ocean than in 
freshwater. 
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Figure 144-1. Fecunditty as a functtion of body size for fem ale steelheaad sampled from Scott CCreek 
in Santa Cruz Countyy. Reproduceed from Sha povalov andd Taft (1954)). 

Thus, a typical femaale rainbow trout mightt 
attain a leength of 35 cmm, enabling heer to producee 
1800 eggss annually, wwhereas a mmedium sizedd 
steelhead female at 600 cm could pproduce overr 
3.5 times that numberr. This factorr alone givess 
the sea‐gooing form a ddistinct advanntage and, alll 
else beingg equal (and assuming thhe two formss 
breed truee), over time tthe sea‐goingg form shouldd 
come to dominate aany stream system withh 
migrationn connectivi ty to the ocean. Thee 
resident forms woulld become confined too 
streams tthat lack miggration conneectivity. Thiss 
pattern has been obseerved, for exaample, in thee 

Descchutes River in Oregon (Zimmermann and 
Reevves, 2000). 

In soouthern Cali ifornia, three ecological faactors 
couldd potentiallyy counteract thhis size advaantage 
so thhat the residen rnt form is sommetimes favored in 
anaddromous wwaters. First,, the migrration 
corriidor betweenn the oceann and freshhwater 
habiitat could bee unreliable. Second, morrtality 
mayy sometimes be much higgher in the ocean 
thann in freshwatter, counteraccting the pottential 
size advantage off sea‐going fissh. Third, juvveniles 
of thhe freshwateer form may survive bettter or 
comppete better inn freshwaterr than juveniiles of 
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the sea‐going form, which could also counteract 
the natural size/fecundity advantage of the sea‐
going form. Of these three possibilities, the first 
two are supported by various lines of evidence, 
and the third has some suggestive evidence. The 
need is to move beyond existing evidence to a 
quantitative understanding of ecological 
mechanism, so that specific recovery strategies 
can be linked to desired outcomes. 

14.3.2 Reliability of Migration Corridors 
Question: What is the relationship between 
reliability of migration corridors, and 
anadromous fraction? 

Discussion: Migration corridors in this arid 
region are clearly unreliable, but it is not clear 
precisely how reliable they must be for the 
anadromous form to persist over the long term, 
nor how to best characterize reliability. 

Recommendation: The relationship between 
flow patterns in managed rivers, the reliability 
of migration opportunities, and the long term 
persistence of steelhead runs is likely to be 
watershed specific, but could be characterized 
through the establishment of a long‐term 
monitoring effort that tracks abundance and 
timing of steelhead runs, and the timing of smolt 
runs, in specific watersheds of interest. This 
would provide a framework by which 
management actions, in the form of managed 
flow regimes, could be related to outcomes, in 
the form of migrant abundance and timing. 
However, answers would probably emerge only 
over the long term, and numerous confounding 
factors would also need to be taken into account 
by the monitoring framework. 

14.3.3 Steelhead-Promoting Nursery 
Habitats 
Question: What nursery habitats promote rapid 
growth rates of juveniles (and therefore larger 
size) at the time smolts emigrate to the ocean? 

Discussion: Marine survival varies among 
salmonids, ranging from 25% to below 1% 
(Welch et al. 2009, Logerwell et al. 2003, Peterson 
and Schwing, 2003, Ward 2000, Ward et al. 1989). 
Improving the marine survival rate of steelhead 
would be beyond the scope of most 
management strategies, since steelhead are 
rarely fished and other sources of ocean 
mortality are largely uncontrollable. However, 
mortality rates of many marine fishes are 
strongly size‐dependent. Consistent with this 
general pattern, young steelhead migrating to 
the sea tend to survive much better if they have 
a larger size at ocean entry (Hayes, et al. 2008, 
Bond, 2006, Ward et al. 1989). Thus, their growth 
opportunities in freshwater may influence their 
subsequent marine survival. 

Figure 14‐2, indicates that an outgoing smolt 
that has a fork length of 14 cm has about a 3% 
chance of surviving to spawn, but a 16.5 cm 
smolt’s chances are at least 3.5 times better (c. 
10%), and a 22 cm smolt’s chances are an order 
of magnitude better (37%). Thus, the mortality 
effects of size at ocean entry can be of the same 
order as the fecundity advantages of migrating 
to the ocean in the first place. 

A similar relationship between survival and size 
at ocean entry was observed by Bond (2006) and 
Hayes et al. (2008) in Scott Creek in Santa Cruz 
County, which is much closer geographically to 
southern California. Size at ocean entry appears 
to be at least as important as final spawning size 
in modulating the relative abundances of the 
freshwater and ocean‐going forms of O. mykiss. 1 

1 Its importance can vary over time, however. Ward (2000) 

observed that after 1989, marine survival drastically declined 

in the Keogh River population, and the relationship 

disappeared between marine survival and size at ocean 

entry. This was attributed to a change in ocean conditions, 

and indicates that the survival advantage of being a large 

smolt varies over time. 
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Figure 144-2. Marine ssurvival of steeelhead as aa function oof body size aat ocean enntry, in the K eogh 
River steeelhead popuulation desccribed by Waard et al. (19989). Figure depicts the average suurvival 
to spawnning of smolts emigratingg in years 19777 - 1982. 

High quaality steelhea d nursery haabitats mightt 
develop wwhere cool‐wwater habitats receive largee 
terrestriall inputs of food itemss. Terrestriall 
insects oftten fall in thee water (Harvvey et al. 2002,, 
Douglas et al. 19944), and cann provide aa 
significannt componennt of the dieet of youngg 
steelhead (Rundio 2009, Rundio and Lindley,, 
2008). Thhe study by RRundio and LLindley (2008)) 
in the Bigg Sur area fouund terrestriall insects weree 
sporadic iin the diet off O. mykiss, bbut each itemm 
had largee mass and thhus was highhly nutritiouss 
for the fissh. Habitats wwith more freequent inputss 
of terrestrrial insects would afford larger growthh 
opportuniities. 

Finally, ssome habitatts might prroduce rapidd 
growth if there is a meechanism to kkeep juvenilee 
densities llow, so that inndividuals haave expandedd 
feeding opportunities. For examplee, it might bee 

the case that intermittent streams prrovide 
expaanded feedinng opportunities during their 
wet season, becaause their dr y season preevents 
the establishmeent of a large permmanent 
popuulation of reesident rainboow trout. Ovverall, 
this suggests thaat the recovvery prospectts for 
steellhead runs wwould be signi rovedificantly imp 
by i dentifying, rrestoring, andd protecting those 
freshhwater habitaats that tendd to produce large 
smollts, as part off the overall recovery straategy. 
Thesse areas woulld qualify as ssteelhead “nuursery 
habiitats,” defineed as juvennile habitats that 
prodduce adult reccruits out of pproportion too their 
spatiial extent rel ative to otheer habitats (B eck et 
al. 20001). 

Recoommendationn: The iddentification and 
restooration of stteelhead nurssery habitatss is a 
primme research oppportunity wwith large pottential 
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for enhancing steelhead recovery efforts. 
Nursery habitats would likely be estuarine or 
freshwater habitats that support rapid growth of 
young fish during the first or possibly second 
year of life, since large body size of migrants at 
ocean entry substantially improves their 
subsequent survival in the ocean. The simplest 
type of study to identify such habitats would be 
to use mark‐recapture techniques to track 
growth and survival of juveniles as a function of 
habitat use. A more complete study would also 
track the consequences for marine survival. 

14.3.4 Comparative Evaluation of 
Seasonal Lagoons 
Question: What role do seasonal lagoons play 
in the life history of steelhead, and in particular, 
to what extent are seasonal lagoons used as 
nursery areas and promote the growth of 
juveniles prior to emigration to the ocean as 
smolts? What specific ecological factors 
contribute to lagoon suitability steelhead rearing 
(survival, growth)? What ecological factors 
contribute to the persistence of those lagoon 
features? 

Discussion: One type of steelhead nursery 
habitat is the freshwater lagoons that form in the 
estuaries of many stream systems during the dry 
season. In some of these seasonal lagoons, 
juvenile steelhead can grow very quickly and 
enter the ocean at larger sizes, where they 
survive relatively well and thus contribute 
disproportionately to returning runs of 
spawners (Bond, 2006). Smith (1990), however, 
has observed that some lagoons can be quite 
vulnerable to rapid degradation in quality, and 
others may never be suitable, due to local 
environmental factors that can produce anoxic 
conditions or poor feeding opportunities. The 
existing information on the role of lagoons 
mostly comes from Santa Cruz County, and is 
focused only on a few systems. As described 
above, this work suggests that lagoons can 
comprise steelhead nursery habitat, but can also 
be vulnerable to various natural and 

anthropogenic disturbances (Smith, 1990). There 
is a need to determine which lagoons have the 
potential to play a positive role in anadromy‐

targeted recovery efforts. 

Seasonal lagoons are a specific kind of estuary 
and in general, estuaries are highly dynamic 
interfaces between two other much larger 
ecosystems: freshwater stream networks on the 
terrestrial side, and the ocean ecosystem on the 
marine side. This accounts for estuaries’ 
dynamism, complexity, and sensitivity to 
external influences, but also for much of their 
productivity (Hofmann, 2000; Jay et al. 2000). 
Although there appears to be a general unity in 
function of many of the small estuaries in our 
region (due to the general similarity of climate, 
terrestrial watershed conditions, and the raised 
coast), there is also much variation and one 
would expect that small differences in, say, 
watershed condition or coastal wind and current 
patterns, would sometimes translate into large 
differences in the suitability of lagoons as 
steelhead nursery habitat (Rich and Keller 2011). 

Recommendation: Comparative studies on the 
environmental controls for productivity and 
reliability of lagoon habitat (including how to 
restore it if necessary) would aid in identifying 
those estuaries capable of serving as reliable 
steelhead nursery habitat. Such studies should 
focus on factors enabling rapid growth of 
juvenile steelhead, and factors conferring 
resiliency against catastrophic failure of habitat 
quality (anoxia, premature breaching, etc.). 

14.3.5 Potential Nursery Role of 
Mainstem Habitats 
Question: What role do mainstem habitats play 
in the life history of steelhead, and in particular, 
to what extent are they used as nursery areas 
and promote the growth of juveniles prior to 
emigration to the ocean as smolts? What specific 
ecological factors contribute to mainstem quality 
(survival, growth) for steelhead rearing? What 
ecological factors contribute to mainstem 
reliability? 
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Discussion: There may be other freshwater 
habitats that support high survival and robust 
growth of juveniles, and so constitute nursery 
habitat specifically for the anadromous form of 
the species. Low‐gradient mainstem habitats, 
such as the trunks of the Santa Ynez, Ventura, 
Santa Clara, Santa Margarita, San Luis Rey, and 
San Dieguito River may also have once 
supported rapid growth of juveniles, 
particularly if reaches received enough sunlight 
to support primary productivity, but artesian 
flows or other groundwater inputs kept water 
cool in the summer (C. Swift, personal 
communication). Most mainstem habitats have 
now been highly altered by agricultural clearing 
and groundwater pumping, so an effort to 
determine their potential to contribute to 
steelhead recovery would require a focused 
effort. 

Recommendation: The potential nursery role of 
mainstem habitat is much more speculative than 
the nursery role of lagoons. Initial assessment of 
the potential nursery role could take the form of 
1) empirical study of mainstem habitat use by 
juvenile steelhead, at broad and fine scales; and 
2) water‐temperature modeling that accounts for 
effects of climate, insolation, and groundwater 
interaction on mainstem water temperatures, 
especially during the summer. The empirical 
work would be most useful if it applied mark‐

recapture techniques to assess growth and 
survival as a function of habitat use, and in 
managed rivers, as a function of the flow 
regime. 

14.3.6 Potential Positive Roles of 
Intermittent Creeks 
Question: Do intermittent creeks, serving as 
steelhead nursery habitat, positively influence 
the anadromous fraction of O. mykiss 
populations, or otherwise enhance viability of 
the anadromous form of the species? 

Discussion: Juvenile O. mykiss are common in 
intermittent creeks (Boughton et al. 2009), but it 

is unclear whether these only function as sink 
habitat (a net drain on productivity) or play a 
more positive role in population viability. 
Boughton et al. (2009) observed that during the 
early summer in a moderately wet year, 
densities of young‐of‐the‐year O. mykiss were 
nearly identical in the perennial and intermittent 
creeks of the Arroyo Seco watershed in 
Monterey County. Much of the intermittent 
creeks dried up and killed juveniles later in the 
summer, and indeed such mortality has been 
observed in the region for many years 
(Shapovalov, 1944), although it is also common 
to find scattered residual pools or reaches 
packed with fish in late summer. For example, 
Spina et al. 2005 observed fish in San Luis 
Obispo creek moving into sections of the stream 
network retaining perennial flow as other 
streams dried out over the summer months. The 
important issue for recovery purposes is 
identifying the potential positive, rather than 
negative, roles of intermittent creeks in 
sustaining the viability of steelhead populations. 

The most obvious positive role is that 
intermittent creeks provide migration corridors 
to perennial creeks during the wet season. 
Perennial reaches often occur in low‐order 
streams upstream of intermittent sections, so the 
corridor role increases the amount of accessible 
perennial habitat, and thus the size of the 
steelhead population that can be supported. In 
dry years, the corridor function would fail in 
some areas. 

Boughton et al. (2009) found that most spawning 
habitat in the Arroyo Seco system tended to 
occur in intermittent streams, and argued that 
hydrologic and geomorphic processes would 
tend to produce such a pattern in general. This 
suggests a second positive function of 
intermittent streams—significantly expanding 
the amount of spawning habitat beyond what is 
available in perennial streams—but it also 
suggests a need for an additional corridor 
function. In this case, the corridor function is for 
young‐of‐the‐year to emigrate to perennial 
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reaches before the summer dry season traps and 
kills them. 

It is possible that intermittent streams enable a 
high‐risk, high‐reward strategy on the part of 
young steelhead. Many individuals may be 
killed during the summer drying season, but 
those surviving in the residual pools may 
benefit from enhanced growth. One mechanism 
for enhanced growth may be cannibalism of 
trapped cohorts. Another mechanism for rapid 
growth may be rapid recolonization of the dried 
stream channels as flows become re‐established 
with cooler, wet weather in the fall.2 Such fish 
would find few competitors, and perhaps even 
an enhanced opportunity to feed on eggs and 
fry of the following winter’s spawners (Ebersole 
et al. 2006). In this manner, intermittent creeks 
could serve as steelhead nursery habitat 

In wet years, the seasonal drying may be 
substantially reduced, increasing summer 
survival and allowing large pulses of juveniles 
to be recruited to the subpopulation of adult 
steelhead in the ocean. Under some scenarios, 
such as a highly plastic life history strategy (see 
next section), it is possible that such pulses 
would be the primary mode of production for 
anadromous individuals, and sustain the 
anadromous form of the species over the long 
term. 

Recommendation: Intermittent creeks comprise 
a large proportion of freshwater O. mykiss 
habitat in the region. Despite an obvious 
negative role in the species ecology, they may 
have important positive roles as well. These 
potentially positive roles have the status of 
hypotheses with general implications for 
recovery strategies and viability targets, and 
should be tested. 

2 Fall rains can re‐establish flows, but flows may also be re‐

established by cooler fall weather, which presumably lowers 

transpiration demands of riparian vegetation, leaving more 

groundwater to maintain base flows in stream channels. 

14.3.7 Spawner Density as an Indicator 
of Viability 
Question: What spawner density (at what 
spatial and temporal scale) is sufficient to 
indicate a viable population of steelhead? 

Discussion: Answering this question requires 
that one or more robust anadromous 
populations be carefully characterized. The 
answer is more useful in the long‐term, as an 
indicator of progress toward recovery, than it is 
in the short term for achieving recovery. The 
most useful data would be a time‐series of 
observations of spawner density over many 
years. 

Recommendation: Monitor a select number of 
core and non‐core populations to determine the 
numbers of spawners using both mainstem and 
tributary spawning habitats. 

14.3.8 Clarify Population Structure 
Population structure concerns the ecological and 
biological factors that cause fish to naturally 
group into functional units known as 
independent populations. Independent 
populations are defined as “a collection of one 
or more local breeding units whose population 
dynamics or extinction risk over a 100‐year time 
period is not substantially altered by exchanges 
of individuals with other populations” 
(McElhany et al. 2000). 

If groups of fish regularly exchange individuals, 
they are members of the same population, 
whereas if exchange is rare or does not 
significantly affect population dynamics, they 
are members of separate populations. This 
definition of “separateness between, exchange 
within” means that the proper context of most 
management strategies is the independent 
population: a strategy that directly affects only a 
portion of a population will soon have 
significant indirect effects on the rest of the 
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population, but few immediate effects on other 
populations. 3 

The independent population is also the 
fundamental functional unit of species 
persistence, and hence viability. As a result, 
many of the viability criteria described by 
Boughton et al. (2007b) were defined in terms of 
population traits such as anadromous fraction 
and mean spawner abundance over time. The 
collections of fish to which these criteria should 
be applied are a function of what is known 
about the patterns of exchange of fish among 
breeding biological units. Open questions about 
such exchange result in uncertainty about how 
to apply the criteria. 

Thus, an analysis of a simple quantitative model 
led Boughton et al. (2007) to conclude that an 
annual adult abundance of 4,150 fish were 
necessary for an independent population to be 
considered viable. But it was unclear, due to 
questions of exchange patterns, whether the 
criteria should be applied to: 

 anadromous fish in a particular 
watershed, or 

 the sum of anadromous fish across 
several watersheds, or 

 the sum of anadromous and freshwater‐

resident fish in a particular watershed, 
or 

 the sum of anadromous and freshwater‐

resident fish across several watersheds 

The answer has implications for the scope and 
scale of recovery efforts. The answer depends on 
the level of exchange of fish across separate 
coastal watersheds, and on the level of exchange 
between the anadromous and resident forms of 

3 Over the longer term, a permanent change in population 
dynamics would be expected to trickle out to other 
independent populations, due to occasional exchanges of 
individuals. Occasional exchanges are expected to drive 
important processes such as gene exchange and 
recolonization of stream systems following a drought. 

the species within a particular watershed— 
termed ‘life history crossovers”. A life history 
crossover is a freshwater parent that has 
anadromous fish among its progeny, and/or vice 
versa. Questions about inter‐watershed 
exchanges and life history crossovers, and the 
implications for viability criteria, are key issues 
addressed in this section. 

14.3.9 Partial Migration and Life History 
Crossovers 
Partial migration is the phenomenon in which a 
population consists of both migratory and 
resident individuals (Jonsson and Jonsson, 
1993), implying the regular or at least occasional 
occurrence of life history crossovers. A diversity 
of crossover patterns have been observed in the 
small number of studies conducted on O. mykiss 
to date. Zimmerman and Reeves (2000) 
observed no crossovers in resident and 
anadromous O. mykiss of the Deschutes River in 
Oregon, suggesting two demographically 
distinct (independent) populations. For one 
natural and eight hatchery populations in 
California, Donohoe et al. (2008) found that 
anadromous females sometimes produced 
resident progeny, but resident females did not 
produce anadromous progeny, suggesting a 
one‐way flow of crossovers away from the 
anadromous form. 

The Babine River O. mykiss in British Columbia 
apparently exhibit modest levels of crossover (c. 
9%) in both directions (Zimmerman and Reeves, 
2000), suggesting a single population that is 
partially subdivided, whereas J. R. Ruzycki 
(personal communication in Donohoe et al. 2008, 
p. 1072) reports a high level of bidirectional 
crossover in various tributaries of the Grande 
Ronde River in Oregon (0% to 33% of 
anadromous adults were progeny of resident 
females, and 44% of resident adults were 
progeny of anadromous females), indicating a 
fully integrated population in which the two life 
history forms functionally coexist. 
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This continuum has significant implications for 
viability criteria. Are the populations in 
southern California fully integrated, or does 
each form more or less breed true, implying 
demographically independent populations that 
share stream systems but play no role in 
supporting one another, and perhaps even 
compete? Boughton et al. (2007b) made 
recommendations that embodied these two 
possibilities (actually two endpoints of a 
continuum). In one scenario, one should specify 
criteria that would secure the ocean‐going fish if 
they turn out to comprise a demographically 
independent population. Under the other 
scenario, one should specify criteria that secure 
the ocean‐going fish if they turn out to depend 
on the resident form with which they coexist. 
However, it is possible that resolution of this 
uncertainty would eliminate some of the need 
for hedging and thus lead to a more efficient 
and effective recovery plan. Resolution would 
involve two fundamental questions: 

Question 1: What is the mechanism for, and 
frequency of, life history crossovers in southern 
California? 

Question 2: How does crossover affect the 
persistence of the anadromous form? 

Discussion: Answering the first question will 
take an extended research effort. Currently, 
Devon Pearse and S. Sogard (NOAA Fisheries) 
and M. Mangel (UC Santa Cruz) are leading a 
research effort to better understand life history 
crossovers in California steelhead; Mangel and 
Satterthwaite (2008) give an overview of the 
framework being used. The hypothesis being 
examined is that the anadromy/residency life 
history crossover made by individual O. mykiss 
is cued by the environment, using a mechanism 
similar to what has been observed in Atlantic 
salmon (Salmo salar), a better‐studied species 
that also exhibits variation in the timing of the 
smolting process during life history. Specifically, 
the hypothesis is that the smolting/residency life 
history crossover is made by individual fish 
during a sensitive period some months before 

the actual process of smolting is observed, and 
that the cues for the crossover are the fish’s size 
and growth rate during the sensitive period. 
This might be expected because size and growth 
in the freshwater habitat integrate information 
about the quality of that habitat, as well as about 
the expected survival and fecundity in the 
marine environment versus the freshwater 
environment. What is hypothesized is a 
physiological (and perhaps hormonal) process 
that processes information from the 
environment to produce an adaptive life history 
crossover (See Hayes, et al. 2011a, 2011b). 

Though the research effort of Sogard and 
Mangel is important progress on the 
anadromy/residency life history crossover 
phenomenon in steelhead recovery planning, it 
has important limitations at this time. First, it 
has the status of a hypothesis and at this writing 
no one has actually experimentally induced life 
history crossovers in O. mykiss by manipulating 
size, growth rates or any other environmental 
factor. Second, even if the Atlantic salmon 
model is useful for understanding life history 
plasticity in O. mykiss, there are almost certain to 
be important differences and indeed surprises in 
the O. mykiss life history story. Finally, the 
existence of a plastic life history strategy does 
not preclude the possibility of important genetic 
constraints. For example, one might expect that 
even if the model is broadly correct, the specific 
timing of sensitive periods, and the thresholds 
for the size and growth cues, would probably 
vary quite markedly among populations of 
steelhead due to genetic differences. In short, the 
responses to environmental cues would likely 
have a heritable component, and this component 
would likely exhibit local adaptation to specific 
conditions. A response that is adaptive in one 
watershed may be selected against in another 
watershed, depending on environmental factors 
such as those discussed in the previous section. 

Recommendation: It is essential for rigorous 
research on the mechanisms of life history 
plasticity in O. mykiss to be pursued vigorously, 
for it is difficult to envision a successful recovery 
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effort without a better understanding of the 
functional relationship between resident and 
anadromous fish. The current effort of Sogard, 
Mangel, and coworkers should yield useful 
information over time, but it focuses on two 
systems outside southern California: Soquel 
Creek in Santa Cruz County (a coastal redwood 
forest system), and the American River near 
Sacramento (a large Central Valley River 
system). One should expect local adaptation of 
steelhead populations in southern California. 

Because of the likelihood of local adaptation, it 
would be useful and practical to address some 
related questions about the frequency of life 
history crossovers and their implications for 
recovery planning in the southern California. In 
particular: 

 Identify environmental factors that 
specifically promote anadromy 
(discussed in the previous section). It is 
clear that the abundance of anadromous 
fish needs to be increased, and 
identifying relevant environmental 
factors would usefully inform this goal. 
The principal uncertainty is how much 
the abundance of anadromous fish 
needs to be increased, a separate 
question that depends on the frequency 
of life history crossovers and the 
mechanisms underlying them. This 
question can be addressed over the 
longer term as more is learned about the 
mechanism, and used to refine the 
viability criteria described by Boughton 
et al. (2007b). 

 Estimate the frequency of life history 
crossovers in populations of interest, to 
determine whether it even occurs with 
any regularity. The most practical 
method for doing so is by analyzing 
otolith microchemistry of juvenile O. 
mykiss (see Donohoe et al. 2008), but this 
requires lethal sampling of juveniles. 
Modest lethal sampling of juveniles (as 
opposed to adults) may pose only a 

negligible increase extinction risk, due 
to the low reproductive value of 
juveniles. 

 Determine how life history crossover 
affects the persistence of the 
anadromous form. This could be done 
using existing frameworks in 
population modeling, such as 
individually‐based models or integral 
projection models, but would require 
assumptions about typical mortality and 
growth rates in freshwater and marine 
environments, as well as about 
frequency of life history crossovers. 
However, it might produce important 
insights. For example, persistence of 
anadromous runs could be strongly 
affected by the difference between 
complete lack of crossovers and a 
modest rate, such as 5%. However, 
effects would be much smaller between 
a 10% rate versus a 50% rate. It would 
be useful to more rigorously evaluate 
the validity and relevance of these levels 
of life history crossovers. 

14.3.10 Rates of Dispersal Between 
Watersheds 
Question: How common is dispersal of 
anadromous O. mykiss between watersheds, and 
how does it relate to population structure, 
especially in small coastal watersheds? 

Discussion: Just as life history crossovers may 
knit resident and anadromous O. mykiss into 
integrated populations, frequent movement of 
anadromous fish through the ocean to 
neighboring watersheds may knit neighboring 
O. mykiss into integrated “trans‐watershed” 
populations. If inter‐watershed exchange is 
common, the most effective recovery strategies 
might be those that emphasize integration of 
recovery efforts across a set of linked 
watersheds. If inter‐watershed exchange is rare, 
the most effective strategies would be those that 
identify watersheds having stable conditions 
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that protect small, inherently vulnerable 
populations. 

The places where the implications of the single‐
watershed versus trans‐watershed scenarios are 
most distinct are those areas along the coast 
where numerous small coastal watersheds occur 
in close proximity. In the SCS Recovery 
Planning Area, these areas include the south 
coast of Santa Barbara County, and the small 
watersheds draining the Santa Monica 
Mountains just north of Los Angeles. 

Recommendation: Answering this research 
question will involve tracking the populations 
from multiple watersheds, including groupings 
of small, closely spaced watersheds as well as 
groupings involving large and small watersheds 
more spatially dispersed. However, it is not 
clear at this time what is the most practical and 
effective way to try to estimate exchange rates in 
the Recovery Planning Area. Genetic and Radio 
Frequency Identification (RFID) tags and 
ecological traps may have potential to effectively 
address this question, particularly in small 
basins where it is possible to sample a 
significant fraction (perhaps all) of a given 
cohort of adults. 

14.3.11 Revision of Population Viability 
Targets 
In the framework described by Boughton et al. 
(2007), the key criteria for establishing 
population viability was that a population be 
demonstrated to sustain a long‐term mean run 
size of at least 4,150 anadromous spawners per 
watershed per year. However, the authors noted 
that the criteria were chosen to be precautionary 
due to scientific uncertainty about key issues, 
and that better information might allow the 
criteria to be revised without increasing the risk 
of extinction. There were three types of 
information that seemed most likely to lead to 
useful revisions of the viability criteria: 

1.	 The threshold run size might be able to 
be revised downward from 4,150 

spawners per year if it was determined 
that year‐to‐year variation in run size 
was modest enough to be consistent 
with a lower threshold. The necessary 
information—annual estimates of run 
size over several decades—would come 
from the types of monitoring programs 
described below. 

2.	 Data on the frequency of life history 
crossovers might justify that the 4,150 
threshold could include some fraction of 
adult resident fish, rather than the 100% 
anadromous fraction currently 
recommended (i.e., because the resident 
and anadromous forms are shown to 
comprise functionally integrated 
populations). The necessary information 
would come from successfully 
implementing the recommendations 
identified above. 

3.	 Data on inter‐basin exchanges might 
justify that the 4,150 threshold include 
spawners from neighboring watersheds 
(i.e., because inter‐watershed exchanges 
is sufficiently high that the fish in 
neighboring watersheds comprise a 
single, trans‐watershed population). The 
necessary information would come from 
successfully implementing the 
recommendations identified above. 

It should be noted that data for item 1 would 
arise over time as a byproduct of a 
comprehensive monitoring program, which is 
necessary to assess risk in any case. The priority 
item, however, is probably item 2, since the 
integration of the resident and anadromous 
forms is not well understood, but has profound 
implications for a very diverse set of 
management issues beyond just revision of 
recovery criteria. 

14.4 MONITORING PROGRESS 
TOWARD RECOVERY GOALS  
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Monitoring should be conducted for each BPG, 
with monitoring initially focused on Core 1 
populations. Monitoring involves two different 
but related activities: status and effectiveness 
monitoring. Status monitoring is intended to 
assess the status of a population (or a DPS) as a 
whole, and to assess its progress toward 
recovery or further decline toward extinction. It 
should also be designed to gather data for 
assessing the viability criteria described by 
Boughton et al. (2007b). Monitoring the annual 
run size of populations is the most important 
objective of status monitoring. Effectiveness 
monitoring is intended to assess the response of 
populations to specific recovery actions, and 
thereby develop a better understand of their 
effectiveness. Effectiveness monitoring will 
generally be more powerful if it focuses on the 
specific life stage affected by the recovery 
actions in particular habitats, and it if compares 
it to the same life stage in similar unaffected 
habitats that serve as controls. 

As described by Boughton et al. (2007b), the 
general goal of recovery is to establish a diverse 
and geographically distributed set of 
populations, each of which meets viability 
criteria over the long term. These viability 
criteria are expressed in terms of mean annual 
runs size, persistence over time, spawner 
density, anadromous fraction, as well as the 
continued expression of life history diversity, 
and the spatial structure of the population. 
Strategies for monitoring these properties of 
steelhead populations over the long term are 
essential for assessing the attainment of recovery 
goals. 

14.4.1 Strategy for Monitoring Steelhead 
in Southern California 
Southern California steelhead habitats exhibit 
characteristics that must be considered in 
formulating a monitoring plan. These 
characteristics include differences in geology, 
climate and hydrology, as well as the fact that 
other species of anadromous salmonids are 
absent. The differences in the geology, climate, 

and hydrology are described in Adams et al. 
2011, Boughton and Goslin (2006), and 
Boughton et al. (2006). The strategy described 
below considers these factors, as well as the 
spatial and temporal distribution of southern 
California steelhead. The basic components of 
the southern California steelhead monitoring 
strategy include: 

 Reconnaissance surveys and 
assessments of steelhead populations 

 Reconnaissance surveys and 
assessments of riverine and estuarine 
habitat conditions 

 Counting stations stratified at both the 
BPG and population levels 

 Life cycle stations (LCS) stratified at 
both the BPG and population levels 

Presently there is no current comprehensive 
assessment of the condition and distribution of 
steelhead populations and habitats in southern 
California that use standard population and 
habitat assessment protocols. However, NMFS 
and the DFG have begun to develop a 
comprehensive coastal salmonid monitoring 
program and have identified a basic strategy, 
design, and methods of monitoring California 
coastal salmonid population (Adams et al. 2011). 

The monitoring strategy outline here includes 
an, initial assessment both of the fish 
populations and habitat conditions. 
Assessments should initially focus on Core 1 
populations in each BPG, and ultimately include 
all populations that are necessary for full 
recovery of the species. Stream habitat 
assessments should be conducted using the 
protocol in the California Department of Fish 
and Game’s California Salmonid Stream Habitat 
Restoration Manual (California Department of 
Fish and Game 2010). 

Counting stations comprised of fixed structure 
utilizing technologies such as DIDSON cameras 
are the most effective means of establishing 
abundance and trends of adult anadromous 
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runs of steelhead and juvenile out migration. 
Counting stations should initially be located in 
Core 1 populations in each BPG. 

Life cycle monitoring can be co‐located with 
counting stations, but may also be conducted in 
one or more of the non‐core populations which 
support smaller but less impacted populations. 
LCS monitoring efforts provide the foundation 
for evaluating the relationship of fish habitat use 
and habitat condition over time and should 
focus on: 

 Estimation of marine and freshwater 
survival 

 Spawning success (spawning ground 
distribution, redd to adult ratio) 

 Juvenile rearing success (over‐

summering and winter growth) 

 Major life history traits 
(anadromy/resident relationships, sex 
ratio, age and size structure, habitat 
utilization patterns, emigration age and 
timing, maturation patterns, run‐timing, 
and physiological tolerances) 

These LCSs could also be used in evaluating 
nutritional needs, predation, disease, and other 
environmental factors relevant to assessing the 
status of individual populations. Where 
permanent LCSs are not established, temporary 
stations should be deployed to maximize the 
development of population information in Core 
population watersheds. 

Table 14‐1 lists the preliminary sites where 
counting stations and LCSs should be 
established. LCS sites should be sited based on 
two criteria: their relation to the DPS and 
whether they are necessary to represent the full 
range of watershed types for each BPG. 
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Table 14-1. Potential Southern California Steelhead Life Cycle Monitoring Stations (alternative 
populations are listed in parentheses).* 

Life Cycle 
Monitoring 

Station 
Population Potential Locations 

1 Santa Maria River Suey Crossing 
Garey Road 

Tespesquet Road 

2 Santa Ynez River 

Highway 1 
Alisal Road 

Refugio Rod 
Highway 154 

3 Ventura River 
Robles Diversion 

Casitas Vista Road 
 Santa Ana Road  

4 Santa Clara River 
Vern Freeman Diversion 

Highway 123 
Highway 126 

5 Mission Creek 
(Arroyo Hondo Creek) 

Highway 101 
Tallant Road 

Mission Canyon Road 
(Highway 1) 

6 Carpinteria Creek Highway 101 
East Valley Road 

7 Rincon Creek Highway 101 
Highway 150 

8 Malibu Creek 
(Arroyo Sequit, Topanga Creek) 

Highway 1 
Cross Creek Road 

(Highway 1) 

9 San Gabriel River Highway 1 
San Gabriel Canyon Road 

10 San Juan Creek Highway 1 
Metro-link Crossing 

11 San Mateo Creek 
(Santa Margarita River) 

Highway 1 
(Highway I-5, De Luz Road) 

12 San Luis Rey River 
(San Dieguito River) 

College Boulevard 
Mission Road 

(Highway I-5, El Camino Real) 

* Note: Additional evaluation  of other locations may identify more suitable locations than
       those provisionally identified here. 
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To the maximum extent possible, monitoring the 
status and trends of steelhead populations 
should be undertaken simultaneously with 
restoration efforts. Watersheds where 
restoration has occurred or is occurring should 
be considered a high priority for monitoring. 
Monitoring stations, whether counting or life 
cycle stations, should serve as a magnet for 
research efforts depending on fish and fish 
related field data. 

14.4.2 Monitoring Protocols 
There are various ways that status and 
effectiveness monitoring can be integrated, but 
the focus of the following discussion is on status 
monitoring. Below is a brief summary of 
potential methods to monitor run‐size of 
steelhead (number of anadromous spawners per 
year per population). All these methods 
necessarily involve two components: 

1. Observed counts for some life history stage of 
O. mykiss that contains information about run 
size 

2. Some method for estimating the number of 
unobserved fish 

For the first component, the observed count may 
actually be the run, but if it is some other life 
stage, there is a need to collect data to estimate a 
conversion factor. For example, if redds are 
counted, it is necessary to estimate redds per 
female and sex ratio to get an estimate of the full 
run size (Gallagher and Gallagher 2005). 

The second component is necessary because 
simple observations can confound the true 
number of fish with the detection rate of the 
observer: A large population with poor 
observing conditions looks the same as a small 
population with excellent observing conditions. 
Thus, one must also estimate the number of 
unobserved fish, which corresponds to 
estimating the detection rate of the observer. 

There are numerous ways to do this (Williams et 
al. 2001 provides a comprehensive technical 
review), but they all involve making repeated 

observations (often only two times) of the same 
group of fish. This redundancy is necessary for 
estimating unobserved fish. Doing so, and 
getting an estimate of the full population, is 
often far more informative than obtaining 
partial counts in which abundance and detection 
rate are confounded, because detection rates can 
be highly variable (Rosenberger and Dunham 
2005) 

14.4.2.1 Counting at Fish Ladders 

Fish ladders can provide important 
opportunities to count upstream migrants, 
assuming the fish passage facilities themselves 
provide effective unimpeded fish passage 
opportunities. There are a number of technical 
challenges in operating fish detection and 
counting devises in extremely flashy systems 
characteristic of southern California (see 
discussion below). Additionally, this method is 
only relevant to watersheds that have fish 
ladders, and cannot quantify the portion of the 
run that spawns below the fish ladder. 
Depending on the location of the ladder and the 
amount and type of habitat downstream of the 
ladder, the spawners below the ladder can be an 
important component of the run. 

14.4.2.2 Redd Counts 

Gallagher and Gallagher (2005) have shown that 
salmon and steelhead runs can be estimated 
using redd counts. A summary of their method 
and is provided below: 

To estimate Chinook salmon Oncorhynchus 
tshawytscha, coho salmon O. kisutch, and 
steelhead O. mykiss escapement in several 
coastal streams in northern California a 
stratified index redd method was developed, 
based on the assumption that redd size is related 
to the number of redds a female builds. Redd 
area escapement estimates were compared with 
estimates from more conventional methods and 
releases of fish above a counting structure. 
Reduction of counting errors and uncertainty in 
redd identification, biweekly surveys 
throughout the spawning period, and the use of 
redd areas in a stratified index sampling design 
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produced precise, reliable, and cost‐effective 
escapement estimates for Chinook salmon, coho 
salmon, and steelhead. 

This method has considerable promise, but has 
not been tried in the southern California setting, 
where stream turbidity and channel 
geomorphology, or repeated disturbance of 
redds by winter storms, may make redds 
difficult to detect.. The method has high 
personnel requirements, because it requires the 
survey reaches to be visited biweekly 
throughout the spawning season. On the other 
hand, it is simple, requires only modest training 
in field personnel, and has modest costs other 
than the hiring of personnel. 

14.4.2.3 Monitoring runs using the DIDSON 
Acoustic Camera 

Dual‐frequency identification sonar (DIDSON) 
is an off‐the‐shelf device that uses high 
frequency sound waves to produce near video‐
quality images of underwater objects. It can 
potentially be used to identify and count all 
migrating steelhead at some survey point in a 
stream system, for the entire spawning season. 
Its advantages are similar to those of using a 
weir to make counts, but has two additional 
advantages that are key: 1) There is no need for 
a weir or other device that impedes flow, and so 
fouling, destruction by high‐flow events, etc., 
are not a major constraint; and 2) it can see 
through turbid waters (unlike a regular video 
camera). These two traits appear well suited to 
the flashy, turbid conditions typical of southern 
California streams. 

DIDSON has been successfully used to estimate 
adult salmon escapement in high‐abundance 
rivers in Alaska, Idaho, and British Columbia. In 
principle it should be suitable for low‐

abundance creeks, such as those in southern 
California. NOAA’s’ Southwest Fisheries 
Science Center have evaluated field methods for 
using the device to monitor steelhead runs in 
southern California streams (Pipal et al. 2010). 

The principal disadvantages are: (1) the cost of 
the device; (2) deployment constraints for 
getting good images; and the risk of “flashy 
flows” damaging or destroying the installation. 
These constraints have to do with maintaining a 
good “insonified region” of the channel being 
monitored for migrants. Some channel shapes 
are better than others, and there also need to be 
a strategies for maintaining a completely 
insonified cross section during the advance and 
retreat of high flow events. In addition, there is a 
need to learn how to interpret poor images 
when they occur. However, the method has the 
potential to solve some of the intractable 
problems of monitoring steelhead in southern 
California, including counting very small 
numbers of migrants in very turbid waters 
during and after very flashy high‐flow events. 

14.4.2.4 Tagging Juveniles and Monitoring 
Migrants (T-JAMM design) 

Steelhead runs can potentially be estimated by 
tagging juveniles with Radio Frequency 
Identification (RFID) tags during their 
freshwater phase, and subsequently monitoring 
migrants using in‐stream tag readers. 

The tagging phase use standard block‐netting 
and electro‐fishing techniques during the 
summer low‐flow season. Depletion‐sampling 
can be used to estimate juvenile abundances. 
However, Rosenberger and Dunham (2005) 
found that capture‐recapture methods gave 
more robust estimates than depletion sampling, 
and Temple and Pearsons (2006) showed that 
the customary 24‐hour period in capture‐

recapture sessions can be shortened to one or 
two hours, which simplifies logistics so that 
capture‐recapture sampling can have a time‐

efficiency similar to that of depletion sampling. 

The monitoring phase is accomplished using 
instream tag readers such as those described by 
Bond, et al. (2007), Zydlewski et al. (2006, 2001), 
Ibbotson et al. (2004). These must be deployed 
for the duration of the migration season (both 
outgoing and incoming) each year. 
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The design has promise for monitoring runs of 
steelhead for which many other methods are 
problematic. In unpublished simulations, 
Boughton has found that the precision of run 
size estimates is primarily controlled by the 
number of tagged spawners that ultimately 
return and get detected. The number required is 
modest: around 30 to 90 tagged spawners are 
necessary to obtain 50% confidence intervals 
that stay below one‐third of the estimated of run 
size. However, with marine survival typically 
falling between 0.3% and 3%, the required 
tagging effort would usually be between 3,400 
and 45,000 juvenile fish tagged per generation 
per population. Other considerations in using 
implanted tags are the mortality/fitness risks 
and the permitting requirements to allow some 
level of take of the species. The tagging effort 
could perhaps be spread across a set of 
populations if one were willing to assume 
uniform marine survival across the populations. 

The estimation method is robust to imperfect 
detection of tagged fish by the instream tag 
readers, as long as there are at least two readers 
that independently scan for tags. Reach‐

sampling allows the entire run to be estimated 
using fish from a sample of reaches. In the 
simulations, the number of reaches needed for 
acceptable precision could be as low as 30‐40 
under scenarios of high marine survival, with a 
sampling fraction of around 2% in large 
watersheds, such as the Arroyo Seco watershed 
used in the simulations. 

Under low marine survival, the necessary 
sampling fraction was around 10% in the 
simulations. A side‐benefit of this method is that 
one would obtain very good estimates of ocean 
survival. This is useful because it allows the 
overall trajectory of steelhead runs to be 
decomposed into marine and freshwater 
components. This, in turn, will deliver greater 
statistical power for analyzing patterns in the 
freshwater component. In short, one would have 
greater statistical power for determining if 
recovery actions on the freshwater side are 
actually having the desired effect. 

Boughton has written software to estimate run 
size from data produced by tagging juveniles 
and monitoring migrants. It is written in the R 
computer language, a freely‐available statistical 
programming environment that is widely used 
in the scientific world. Currently the work is in 
manuscript form. Williams, Rundio, and Lindley 
of the Science Center are currently tagging 
juveniles and monitoring migrants in a case 
study of Big Creek steelhead population, a 
member of the Big Sur Coast BPG within the 
South‐Central California Steelhead DPS. 

14.4.2.5 Sampling Young-of-the-Year 
Otoliths (YOYO design) 

This method is similar to tagging juveniles and 
monitoring migrants, but instead of tracking the 
fate of captured juveniles to estimate run size, 
one would collect some fraction of the juveniles, 
and examine their otoliths and genetic 
relatedness. From this, one could estimate the 
number of anadromous mothers (and as a 
byproduct, non‐anadromous mothers) for each 
annual cohort of young‐of‐the year fish. This 
should be suitable for estimating annual run 
size, at least of female fish. 

This method would dispense with the need to 
implant RFID tags in fish, and the need to 
maintain instream tag readers during difficult 
winter conditions. All field work would consist 
of electrofishing juveniles at randomly‐sampled 
stream reaches each summer. However, the 
method would require the time and expense of 
otolith analysis, and it would require collecting 
(i.e. killing) some fraction of the juveniles that 
are electrofished during the summer field 
season. 

This method is currently not well‐developed, 
but it has promise as a relatively simple and 
efficient way to estimate run sizes using 
established and familiar field methods. A 
potential drawback is the need to kill juveniles 
to get their otoliths. The key unknown at this 
point is how many fish would have to be 
sampled to get a reasonable estimate of the 
number of anadromous mothers. 
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14.5 ADAPTIVE MANAGEMENT: 
LEARNING FROM RECOVERY 
EFFORTS 
Adaptive management is a systematic process 
that uses scientific methods for monitoring, 
testing, and adjusting resource management 
policies, practices, and decisions, based on 
specifically defined and measurable objectives 
and goals (Walters 1997, 1996). Adaptive 
management is predicated on the recognition 
that natural resource systems are variable, and 
that knowledge of natural resource systems is 
often uncertain. Further, the response of natural 
resources systems to restoration and 
management actions is complex, and frequently 
difficult to predict with precision. The Recovery 
Plan provides both overall goals in the form of 
viability criteria, and suite of DPS‐wide 
watershed specific recovery actions. The 
viability criteria, however, are provisional, and 
the central recovery actions are couched in 
broad terms which must be given more 
specificity on a case‐by‐case basis, and 
ultimately assessed for their effectiveness. 
Hence the need to adapt resource management 
policies, practices and research decisions to 
changing circumstances, or a better 
understanding of natural resource systems and 
their responses. 

The success of an adaptive management 
program can be enhanced by having 
stakeholders and scientists engage in developing 
a shared vision for an indefinitely long future 
together. The development of a guiding image 
helps organize an adaptive management 
program, align interests, and enhance 
cooperation in a complex process. Focusing on 
fundamental values, rather than on 
predetermined means can open up possible 
alternative solutions; participating in this type of 
framework, scientists can help construct 
solutions that may not be self‐evident to 
stakeholders. 

Adaptive management can be applied at two 
basic levels: the overall goals of the recovery 

effort, or the individual recovery or 
management actions undertaken in pursuit of 
overall goals. The research sections above are 
intended to address the first application. The 
following discussion is focused on the second 
application of the concept of adaptive 
management. 

14.5.1 Elements of an Adaptive 
Management Program 
There is no uniformly applicable model for an 
adaptive management program, and key 
elements must be identified and tailored to 
recovery action‐specific, site‐specific, and 
impact‐specific issues. However, effective 
adaptive management programs will contain 
three basic components: 1) adaptive 
experimentation by which scientists and others 
with appropriate expertise, learn about 
ecosystem functions response to recovery or 
management actions; 2) social learning (through 
public education and outreach) by which 
stakeholders share in the knowledge gained 
about ecosystem functions, and 3) institutional 
structures and processes of governance by 
which people respond by making shared 
decisions regarding how the ecosystem will be 
managed and the natural services it provides 
will be allocated. 

Six specific elements associated with adaptive 
management have been identified (Panel on 
Adaptive Management for Resource 
Stewardship 2011): 

1st Element:  Recovery Action Objectives are 
Regularly Revisited and Revised. Key 
recovery action objectives (and related 
questions) should be regularly reviewed in an 
iterative process to help stakeholders maintain a 
focus on objectives and appropriate revisions to 
them. The recovery goals, objectives, and criteria 
in Chapter 6, Steelhead Recovery Goals, 
Objectives & Criteria, should provide a basic 
framework, and the recovery actions identified 
for each BPG should be a starting point for the 
adjustment of recovery action objectives. The 
mandatory five‐year review process can serve as 
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    Southern California Steelhead Research, Monitoring and Adaptive Management 

a means of conveying any needed modification 
to the overall recovery goals, as well as 
individual recovery actions. 

2nd Element:  Model(s) of the System Being 
Managed. Four types of models have been 
have been identified in the use of adaptive 
management program to test hypotheses 
regarding the effectiveness of recovery actions 
(Thomas et al., 2001): 

Conceptual Model: Synthesis of current 
scientific understanding, field observation and 
professional judgment concerning the species, or 
ecological system 

Diagrammatic model: Explicitly indicates 
interrelationships between structural 
components, environmental attributes and 
ecological processes 

Mathematical model: Quantifies relationships 
by applying coefficients of change, formulae of 
correlation/causation 

Computational Model: Aids in exploring or 
solving the mathematical relationships by 
analyzing the formulae on computers. 

River systems are generally too complex and 
unique for controlled, replicated experiments, or 
to be the subject of traditional scientific models. 
However, conceptual models based on generally 
recognized scientific principles can provide a 
useful framework for refining recovery actions 
and testing their effectiveness. Diagrammatic 
models such as the one used to characterize the 
parallel and serial linkages in the steelhead life 
cycle, can also be used in lieu of formal 
mathematical models to test hypotheses 
regarding the effectiveness of recovery actions. 
Mathematical and computational models, 
themselves have their limitations in the context 
of an adaptive management program: they are 
difficult to explain, and require specific 
assumptions that may be difficult to justify. As 
noted in the discussion above regarding 
recovery goals, viability criteria are based on a 
combination of a synthesis of current scientific 
information and a simplified model which uses 

data not specific to the Southern California 
Steelhead Recovery Planning Area. Additional 
quantifiable data is necessary to refine the 
viability population and DPS models that form 
the basis of the provisional recovery goals, 
objectives and criteria. Modification of the 
model could result in modification of the 
priorities assigned to the individual recovery 
actions in individual populations or BPGs. 

3rd Element: A Range of Management 
Choices. Even when a recovery action 
objective is agreed upon, uncertainties about the 
ability of possible recovery or management 
actions to achieve that objective are common. 
The range of possible recovery or management 
choices should be considered at the outset. This 
evaluation addresses the likelihood of achieving 
management objectives and the extent to which 
each alternative will generate new information 
or foreclose future choices. A range of recovery 
actions and management measures should be 
considered, either through a planning process or 
the environmental review process prior to 
permitting the individual recovery action. 

4th Element: Monitoring and Evaluation of 
Outcomes. Gathering and evaluation of data 
allow for the testing of alternative hypotheses, 
and are central to improving knowledge of 
ecological and other systems. Monitoring should 
focus on significant and measurable indicators 
of progress toward meeting recovery objectives. 
Monitoring programs and results should be 
designed to improve understanding of 
environmental systems and models, to evaluate 
the outcomes of recovery actions, and to provide 
a basis for better decision making. It is critical 
that “thresholds” for interpreting the 
monitoring results are identified during the 
planning of a monitoring program. This element 
of adaptive management will require a design 
based upon scientific knowledge and principles. 
Practical questions to be addressed include what 
indicators to monitor, and when and where to 
monitor. Guidance on a number of these issues 
is provided in the sections above regarding 
research and monitoring. 
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    Southern California Steelhead Research, Monitoring and Adaptive Management 

5th Element:  A Mechanism for Incorporating 
Learning Into Future Decisions. This element 
recognizes the need for means to disseminate 
information to a wide variety of stake‐holders, 
and a decision process for adjusting various 
management measures in view of the 
monitoring findings. Periodic evaluations of the 
proposed recovery action, the monitoring data 
and other related information, and decision‐
making should be an iterative process in which 
management objectives are regularly revisited 
and revised accordingly. Public outreach, 
including Web‐based programs, should be 
actively pursued. Additionally, the mandatory 
five‐year review process can serve as a means of 
conveying any needed modification to the 
Recovery Plan, and well as individual recovery 
actions. 

6th Element:  A Collaborative Structure for 
Stakeholder Participation and Learning. This 
element includes information dissemination to a 

variety of stakeholders, as well as a proactive 
program focused on soliciting decision‐related 
inputs from a variety of stakeholder groups. 
Inevitably, some of the onus for adaptive 
management goes beyond managers, decision 
makers, and scientists, and rests upon interest 
groups and even the general public. NMFS has 
provided a general framework by which a 
shared vision can be further developed and 
pursued for restoring a set of watersheds 
supporting a network of viable steelhead 
populations, and providing sustainable 
ecological services to the human communities of 
southern California (Boughton, 2010a, Tallis et 
al. 2010, Levin et al., 2009, Ruckelshaus et al. 
2008). Such a vision also provides opportunities 
for the protection and restoration of other native 
freshwater and riparian species which form an 
integral part of the ecosystems upon which 
steelhead depend. 
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Implementation by NMFS 

15. Implementation by 
NMFS 
“If anthropogenic changes can be shaped to produce disturbance regimes that more closely 
mimic (in both space and time) those under which the species evolved, Pacific salmon should 
be well equipped to deal with future challenges, just as they have throughout their evolutionary 
history.” 

Dr. Robin R. Waples, NOAA Fisheries, Research Fish Biologist 

15.1 INTEGRATION OF RECOVERY 
INTO NMFS ACTIONS 
NMFS must formally incorporate the Recovery 
Plans within its daily tasks and decision‐

making, including the actions identified in the 
DPS‐wide Recovery Action narratives and the 
Recovery Action summaries for each BPG. All of 
NMMS’ missions can be accomplished with due 
consideration to the needs of listed salmon and 
steelhead. If NMFS is to promote species and 
ecosystem conservation (and meet its 
obligations under section 7(a)(1) of the ESA), 
then means of incorporating recovery goals and 
actions must be incorporated into all of the 
programs and actions we administer and 
implement. This includes, for example, listing 
reviews and critical habitat designations under 
ESA section 4, ESA consultations under section 
7, and permit actions under ESA section 10. 

Implementation of the Recovery Plan by NMFS 
will take many forms and is generally and 
specifically described in the NMFS Protected 
Resources Division (PRD) Strategic Plan. The 
Interim Recovery Planning Guidance (National 
Marine Fisheries Service 2010a) also outlines 
how NMFS shall cooperate with other agencies 
regarding plan implementation. These 
documents, in addition to the ESA, shall be used 

by NMFS to set the framework and environment 
for plan implementation. The PRD Strategic Plan 
asserts that species conservation (in 
implementing Recovery Plans) by NMFS will be 
more strategic and proactive, rather than 
reactive. To maximize existing resources with 
workload issues and limited budgets, the PRD 
Strategic Plan champions organizational 
changes and shifts in workload priorities to 
focus efforts towards “those activities or areas 
that have biologically‐significant beneficial or 
adverse impacts on species and ecosystem 
recovery” (National Marine Fisheries Service 
2006a). The resultant shift will reduce NMFS 
engagement on those activities or projects not 
significant to species and ecosystem recovery. 

NMFS actions to promote and implement 
recovery planning shall include: 

 Formalizing recovery planning goals on a 
program‐wide basis to prioritize work load 
allocation and decision‐making (including 
developing mechanisms to assure the 
effective and timely implementation of the 
Recovery Plan); 

 Conducting an aggressive outreach and 
education program aimed at all 
stakeholders, including federal, tribal, state, 
local, non–governmental organizations, 
landowners, and interested individuals; 
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Implementation by NMFS 

 Facilitating a consistent framework for 
research, monitoring, and adaptive 
management that can directly inform 
recovery objectives and goals; 

 Participating in the land use and water 
planning process at the federal, state, and 
local level to ensure that the provisions of 
the steelhead Recovery Plan are reflected in 
the full range of decision making processes; 

 Establishing an implementation tracking 
system that is adaptive and pertinent to 
annual reporting for the Government 
Performance and Results Act, Bi‐Annual 
Recovery Reports to Congress and 5‐Year 
Reviews of each species listing status. 

15.1.1 Work with Constituents and 
Partners 
Successful implementation of Recovery Plans 
will require the efforts and resources of many 
entities, from federal agencies to the individual 
contributions of members of the public. NMFS 
commits to working cooperatively with other 
individuals and agencies on implementation of 
recovery actions and to encourage other federal 
agencies to implement the actions for which 
they have responsibility or authority. The 
benefits of a successful plan to the species and 
the currently regulated communities are 
immense, but the costs can be counted in time, 
money, and changed behaviors. NMFS is 
committed to using Recovery Plans as the 
guiding mechanism for its daily endeavors and 
can directly implement some of the actions 
called for in the plans. However, our primary 
role in plan implementation will be to promote 
the recovery strategy and provide the needed 
technical information and expertise to other 
entities implementing the part of the plan or 
contemplating actions that may impact the 
species’ chances of recovery. 

NMFS is engaged in outreach to various 
constituencies where we provide technical 
assistance regarding listed salmonids, their 
habitat needs, and various life history 

requirements. Developing partnerships through 
providing technical assistance will be critical for 
recovery. Our outreach efforts will need to 
increase both towards those constituencies with 
which we already engage and to expanded sets 
of constituencies including communities, Non‐

Governmental Organizations (NGOs), and 
Federal and State legislative representatives. 

To focus efforts in areas critical for recovery, 
NMFS shall: 

 Develop outreach and educational materials 
to increase public awareness and 
understanding of the multiple societal 
benefits that can be gained from steelhead 
recovery in southern California watersheds; 

 Inform federal, state, and local 
governmental agencies of the provisions of 
the Southern California Steelhead Recovery 
Plan, and how these respective agencies’ 
activities or planning and regulatory efforts 
may assist the implementation of the 
Recovery Plan; 

 Advise watershed groups and other non‐
governmental organizations about the 
Recovery Plan, and the role of on‐going 
watershed conservation efforts in 
implementing recovery actions and 
achieving steelhead recovery within their 
respective watersheds; 

 Facilitate and participate in public forums 
designed to provide interested parties with 
an opportunity to directly share experiences 
and ideas, and learn about the methods and 
means of implementing steelhead recovery 
actions; 

 Provide technical support and assistance to 
partners engaged in implementing steelhead 
recovery actions identified in the Southern 
California Steelhead Recovery Plan, 
including research and monitoring; 

 Work with Federal and State agencies to 
coordinate and develop programmatic 
permits for incidental take authorization for 
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actions that contribute to the recovery of might not otherwise occur in the absence of 
southern California steelhead and their PCSRF funds. 
habitats; 

 Work to assure adequate funding and staff 
support for full compliance with the legal 
requirements of land use, water, and natural 
resource protection laws, codes, regulations 
and ordinances across the Southern 
California steelhead DPS; and 

 Support the development of information 
networks that allow collaborators to 
disseminate information to a broad array of 
interested and affected parties about 
steelhead recovery efforts; 

15.1.2 Funding Implementation of 
Recovery Plans 

As a means of providing funding to the States, 
Congress established the Pacific Coastal Salmon 
Recovery Fund (PCSRF) to contribute to the 
restoration and conservation of Pacific salmon 
and steelhead populations and their habitats. 
The states of Washington, Oregon, California, 
Nevada, Idaho, and Alaska, and the Pacific 
Coastal and Columbia River tribes receive 
PCSRF appropriations from NMFS each year. 
The fund supplements existing state, tribal, and 
local programs to foster development of 
Federal‐state‐tribal‐local partnerships in salmon 
and steelhead recovery and conservation. NMFS 
has established memoranda of understanding 
(MOU) with the states of Washington, Oregon, 
California, Idaho, and Alaska, and with three 
tribal commissions on behalf of 28 Indian tribes. 
The MOUs establish criteria and processes for 
funding priority PCSRF projects. 

For as long as these funds are available to the 
State of California, NMFS intends on working 
with the State to ensure the southern California 
steelhead recovery strategy and priorities are 
included in the considerations of funding for 
projects. NMFS also intends on using PCSRF 
reports as a mechanism to highlight those areas 
and actions where PCSRF funds have been used 
to implement needed recovery actions that 

NMFS has also identified other potential 
funding sources to support the implementation 
of recovery actions identified in the Southern 
California Steelhead Recovery Plan (for a list of 
additional funding sources, see Appendix E, 
Habitat Restoration Cost References for 
Steelhead Recovery Planning). 

15.2 ONGOING REGULATORY 
PRACTICES 
The ESA provides NMFS with various tools for 
first protecting and then recovering listed 
species. The ESA focuses on first identifying 
species and ecosystems in danger of immediate 
or foreseeable extinction or destruction and 
protecting them as their condition warrants. 
Then, the ESA focuses on the prevention of 
further declines in their condition through the 
consultation provisions of section 7(a)(2), habitat 
protection and enhancement provisions of 
sections 4 and 5, take prohibitions through 
sections 4(d) and 9, cooperation with the State(s) 
in which these species are found (section 6) and 
needed research and enhancement as well as 
conservation of species taken by non‐federal 
actions through section 10. Ultimately, the ESA 
focuses on the conservation (commonly equated 
with the term recovery) of these species and 
ecosystems through the recovery planning 
provisions of section 4, cooperation with States 
in section 6, and direction to all federal agencies 
to conserve species in section 7(a)(1). Clean 
Water Action Section 404 is an important tool for 
regulating the discharge of material or the 
additional of fill material to the rivers, streams, 
and estuaries of California, and is one of the 
principle means by which consultations under 
section 7(a)(2) can be initiated. 

In the case of listed salmon and steelhead in 
California, NMFS has already used the listing 
and designation of critical habitat provisions to 
protect the current populations of these species. 
For the past two decades, NMFS has also 
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worked closely with federal agencies and 
private landowners pursuant to sections 7(a)(2) 
and 10(a)(1) of the ESA to avoid and minimize 
additional harm to these species during the 
course of land and water‐use activities. 
Significant benefits have already accrued to 
these listed species from changes in land and 
water‐use practices. Unfortunately, in many 
areas, salmon and steelhead populations 
continue to decline. The development and 
implementation of Recovery Plans has a greater 
scope and objective than the project‐by‐project 
focus of most section 7 and 10 efforts, however. 
NMFS intends to use this broader perspective to 
effect more significant and focused beneficial 
change for salmon and steelhead. In addition, 
NMFS intends to implement every action within 
this Recovery Plan for which it has authority. 

The following sections describe the methods 
NMFS intends to use when implementing 
various sections of the ESA. These methods are 
intended to institutionalize the Recovery Plans 
in the daily efforts and decision‐making at 
NMFS in the Southwest Region. Of necessity, 
some of these methods address the urgent issues 
of staffing and workload that NMFS faces. As a 
result, our commitment to implementing 
Recovery Plans extends to the ways in which we 
prioritize the many requests for consultations 
and permits we receive. 

15.2.1 ESA Section 4 
Section 4 provides the mechanisms to list new 
species as threatened or endangered, designate 
critical habitat, develop protective regulations 
for threatened species, and to develop Recovery 
Plans. The currently designated critical habitat 
includes only a portion of the habitat which may 
be necessary for recovery of the DPS. NMFS 
intends on using our recovery strategy, recovery 
criteria and recommended recovery actions to 
review the Southern California steelhead DPS 
critical habitat designation. A review of the 
current critical habitat designations may result 
in modifications of the current critical habitat 
designations, including the addition of 

unoccupied habitat which exhibit Primary 
Constituent Elements (PCEs). 

15.2.2 ESA Section 5 
Section 5 is a program that applies to land 
acquisition with respect to the National Forest 
System. Four National Forests (Los Padres, 
Angeles, Cleveland and San Bernardino) are 
present within the range of southern California 
steelhead. As funds become available, NMFS 
will work with the U.S. Forest Service to acquire 
important habitat areas for the purpose of 
protecting habitat features and functions needed 
to support the expression of diversity and 
spatial structure in the species. 

15.2.3 ESA Section 7 
15.2.3.1 Section 7(a) (1) 

Section 7(a)(1) provides that all Federal agencies 
shall “…in consultation with and with the 
assistance of the Secretary, utilize their 
authorities in furtherance of the purposes of this 
Act by carrying out programs for the 
conservation of endangered species…”. Section 
7(a)(1) provides that Federal agencies give the 
conservation of endangered species a high 
priority. 

To prompt Federal agencies to develop 
conservation programs to fulfill their Federal 
obligations, NMFS shall: 

 Prepare, and send, after Recovery Plan 
approval, a letter to all other appropriate 
Federal agencies outlining section 7(a)(1) 
obligations and meet with these agencies to 
discuss listed steelhead conservation and 
recovery priorities; 

 Incorporate recovery actions in formal 
consultations as Conservation 
Recommendations; 

 Encourage meaningful and focused 
mitigation, in alignment with recovery goals 
for restoration and threats abatement, for all 
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actions that incidentally take steelhead or 
affect their habitat; 

 Encourage Federal partners to include 
recovery actions in project proposals; and 

 Incorporate conservation actions, as 
appropriate, into the actions that NMFS 
authorizes, funds, or carries out. 

15.2.3.2 Section 7(a) (2) 

The purpose of section 7(a)(2) is to “insure that 
any action authorized, funded, or carried out by 
[a Federal agency] is not likely to jeopardize the 
continued existence of any [listed species] or 
result in the destruction or adverse modification 
of [a listed species’ critical habitat].” Federal 
agencies request interagency consultation with 
NMFS when they determine an action may 
affect a listed species or its critical habitat. 
NMFS then conducts an analysis of potential 
effects of the action. In the process of 
consultation, NMFS currently expends 
considerable effort to assist agencies in avoiding 
and minimizing the potential effects of proposed 
actions, and to ensure agency actions do not 
jeopardize a species or destroy or degrade 
habitat. Whether the action has a negative 
effect on the likelihood of the species recovering 
is considered as part of the analysis; the action 
may not appreciably reduce the likelihood of 
recovery. As a result, these consultations have 
helped avoid and minimize direct take and 
contributed to recovery of Southern California 
steelhead DPS. 

Because section 7(a)(2) applies only to Federal 
actions, its applications are limited only to those 
areas and actions with federal ownership, 
oversight, or funding. In the Southern California 
Steelhead DPS, land ownership varies across the 
watersheds from areas with significant levels of 
public ownership to areas almost entirely 
privately owned. Most of the land use practices 

on private ownership do not trigger interagency 
consultation. 

Currently, NMFS expends most of its staff time 
and resources on conducting section 7 
consultations. Implementation of the Recovery 
Plan will require improvements to the process 
and application of section 7(a)(2) consultation 
requirements across the DPS. 

In order to devote more resources towards 
recovery action implementation and to ensure 
section 7(a)(2) consultations are effective, NMFS 
will utilize its authorities to: 

 Use recovery criteria, objectives, and 
ongoing monitoring efforts as a reference 
point to determine effects of proposed 
actions on the likelihood of species’ 
recovery; 

 Utilize information on threats to species 
recovery and needed actions to address such 
threats when evaluating the impacts of 
proposed Federal actions on southern 
California steelhead; 

 Place high priority on consultations for 
actions that implement the recovery strategy 
or specific recovery actions; 

 Develop and maintain databases to track the 
amount of incidental take authorized and 
effectiveness of conservation and mitigation 
measures; 

 Incorporate recovery actions in formal 
consultations as Reasonable and Prudent 
Measures, Reasonable and Prudent 
Alternatives, and Conservation 
Recommendations as appropriate; 

 Focus staff priorities towards section 7 and 9 
compliance in watersheds identified as core 
populations for the purpose of recovery of 
the Southern California Steelhead DPS; 

 Streamline consultations for those actions 
with little or no effect on recovery areas or 
priorities. Develop streamlined 
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programmatic approaches for those actions 
that do not pose a threat to the survival and 
recovery of the species; and 

 Apply the VSP framework and recovery 
priorities to evaluate population and area 
importance in jeopardy and adverse 
modification analyses. 

Within this framework NMFS will utilize its 
authorities to encourage: 

 Federal Emergency Management Agency 
(FEMA) to fund upgrades for flood‐

damaged facilities to meet the requirements 
of the ESA and facilitate recovery; 

 Environmental Protection Agency (EPA) to 
prioritize actions on pesticides known to be 
toxic to fish and/or are likely to be found in 
fish habitat; and to take protective actions, 
such as restrictions on pesticide use near 
water; 

 Development of section 7 Conservation 
Recommendations to help prioritize Federal 
funding towards recovery actions (NFMS, 
USFWS, NRCS, EPA, etc.) during formal 
consultations; 

 All Federal agencies that designate a non‐
Federal representative to conduct informal 
consultation or prepare a biological 
assessment to ensure the associated 
documentation comports to 50 CFR 402.14(c) 
prior to initiating consultations with NMFS; 
Compliance with these requirements is 
expected to increase consultation 
effectiveness and timeliness; 

 All Federal agencies, or their designated 
representatives, to field review projects and 
actions upon project completion to 
determine whether or not the projects were 
implemented as planned and approved. 
Encourage all Federal agencies, or their 
designated representatives to report the 
initial findings of field review to NMFS; and 

 Federal agencies to coordinate and develop 

programmatic incidental take authorization 
for activities that contribute to the recovery 
of southern California steelhead to 
streamline their permitting processes 

15.2.4 ESA Section 9 
Section 9 prohibits any person from harming 
members of listed species including direct forms 
of harm such as killing an individual, or indirect 
forms such as destruction of habitat where 
individuals rear or spawn. The Recovery Plan 
will assist NMFS’ Office of Law Enforcement 
(OLE) personnel by targeting focus watersheds 
essential for species recovery. NMFS PRD staff 
will work closely with NMFS’ OLE regarding 
the identification of threats and other activities 
believed to place steelhead at high risk of take. 

Towards this end, NMFS will: 

 Conduct outreach and provide the NMFS’ 
OLE a summary of the recovery priorities 
and threats; 

 Prioritize those actions and areas deemed of 
greatest threat or importance for focused 
efforts to halt illegal take of listed species 

 Periodically review existing protocols 
establishing responsibilities and priorities 
between PRD and Enforcement to ensure 
activities by NMFS staff, when supporting 
NMFS’ OLE are focused on the highest 
recovery priorities; and 

 When take has occurred in a primary focus 
area, NMFS PRD will work with NMFS’ 
OLE, to the extent feasible, with the 
development of a take statement. 

15.2.5 ESA Section 10 
Section 10(a)(1)(A) provides permits for the 
authorization of take of listed species for 
scientific research purposes, or to enhance the 
propagation or survival of listed species. 
Typically NMFS has authorized conservation 
hatcheries and research activities under section 
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10(a)(1)(A). Section 10(a)(1)(B) provides permits 
for otherwise lawful activities that incidentally 
take listed species. Habitat conservation plans 
minimizing and mitigating the incidental take of 
listed species from non‐federal activities are 
prepared under section 10(a)(1)(B). Currently, 
both processes take a long time to implement 
and Recovery Plans have not been available to 
guide priorities for permit issuance. To improve 
the section 10 authorization process, NMFS will 
utilize its authorities in the following ways: 

15.2.5.1 Section 10(a) (1) (A) Research 
Permits 
In order to assure that the best available science 
is developed and used to recover the Southern 
California Steelhead DPS NMFS will: 

 Prioritize permit applications that address 
identified research, monitoring, and/or 
enhancement activities, including any 
conservation hatchery operations, in the 
Southern California Steelhead Recovery 
Plan; 

 Evaluate all proposed research and/or 
enhancement activities within the 
framework of identified threats, recovery 
strategy, and recovery actions identified in 
the Recovery Plan; 

 Develop a streamlined process for 
permitting priority research activities to 
facilitate the implementation of the research 
program identified in the Recovery Plan; 
and 

 Support and maintain the national research 
and enhancement database to track the 
amount of take authorized and the 
effectiveness of conservation and mitigation 
measures identified in the Recovery Plan. 

15.2.5.2 Section 10(a) (1) (B) Habitat 
Conservation Plans 
To ensure that all of the mechanisms available to 
achieve the goals, objectives and criteria of the 
Southern California Steelhead Recovery Plan, 
NMFS will: 

 Place the highest priority on cooperation 
and assistance to landowners proposing 
activities or programs designed to achieve 
recovery objectives; and 

 Prioritize those areas and actions where 
threats abatement has the potential to 
provide the most significant contribution to 
species recovery based on the threats 
assessment developed and updated as part 
of the Recovery Plan. 
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APPENDIX A 

Glossary and Abbreviations 

Acclimation 
Gradual physiological adjustment in response to relatively long‐term environmental changes. 

Acidification 
Ocean acidification is the process by which CO2 is dissolved in seawater resulting in an increase in 
hydrogen ion (H+) concentration, and a corresponding decrease in the ocean’s pH. 

Acid Rain 
Precipitation which contains sulfate aerosols consisting of sulfuric acid, derived from industrial and other 
emissions. 

Age Class 
Individuals in a population of the same age. In Pacific salmonids, an individual of less than one year is 
referred to a 0+ age class; a fish older than one, but less than two years, is termed a 1+ age class fish, etc. 

Adaptation 
The evolutionary process, whereby populations become better suited to deal with their physical and 
biological environments, and therefore to survive and reproduce. It is driven by a host of factors 
including population diversity (genetic, phenotypic, physiological, and behavioral), inter and intra‐
specific competition, natural selection, and genetic processes. 

Adaptive Trait 
Any specific physical, physiological, or behavioral trait of an organism that promotes the likelihood of an 
organism’s survival and reproduction in a particular environment. 

Adipose fin 
Small fin located composed of fatty tissue on the top‐side of a fish between the dorsal and caudal fin. 

Adiabatic 
Insulated from the surroundings, unable to gain or lose heat from the environment. 

Albedo 
The fraction of incoming solar radiation that is reflected back to space without being absorbed. 

Allele 
One of two or more forms of a gene. Sometimes, different alleles can result in different physical or 
physiological traits. Other times, different alleles will have the same result in the expression of a gene. 

Allele Frequency 
The relative proportion of all copies of a particular gene variant (allele) among the chromosomes carried 
by an individual of a population. In population genetics, allele frequencies are used to depict the amount 
of genetic diversity at the individual, population, and species level. 
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Alevins 
Newly hatched salmon or trout with a visible yolk sac, usually still maturing while still in the redd. 

Anadromous 
A life history cycle that involves reproducing in freshwater, maturing in marine waters, and returning to 
freshwater to reproduce. 

Anadromous Fraction 
The proportion of a heterogeneous O. mykiss population that exhibits an anadromous life history, as 
opposed to the freshwater‐resident life history. 

Anadromous Waters 
Water bodies typically accessible to fish migrating from the ocean, including estuaries, rivers, and lakes. 

Anal fin 
Fin located on the near the rear, and on the bottom side; used for stability when swimming. 

Baseline 
A set of reference data sets or analyses use for comparative purposes; it can be based on a reference year 
or a reference set of standard conditions. 

Bayesian 
A formal statistical approach in which expert knowledge or beliefs are analyzed together with data. 
Bayesian methods make explicit use of probability for quantifying uncertainty, and are used in decision 
making. 

Benthic 
A habitat or organism found on the stream, lake or ocean bottom. 

Biological Diversity 
The range of in a range of characteristics within an ecosystem or taxonomic group, including genetic, 
phenotypic and physiological variability of individuals, and life history strategies, age structure and 
fecundity of populations. 

Bootstrap 
A statistical methodology use to quantify the uncertainty associated with estimates obtained from a 
model. The bootstrap is often based on Monte Carlo resampling of residual form the initial model fit. 

Brackish Water 
Water that has more salinity than fresh water, but not as much as seawater. It may result from mixing of 
seawater with fresh water, as in estuaries, or it may occur in brackish fossil aquifers. Technically, brackish 
water contains between 0.5 and 30 grams of salt per liter—more often expressed as 0.5 to 30 parts per 
thousand (ppt or ‰). Thus, brackish covers a range of salinity regimes and is not a precisely defined 
condition. By comparison, average, seawater in the worldʹs oceans has a salinity of about 35 ppt. 
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Brood Stock 
Sexually mature individuals used within a hatchery or other controlled environment for breeding 
purposes. 

Carnivore 
An organism or species that derives its energy and nutrient requirements from a dies consisting mainly 
or exclusively of animal tissue, whether through predation or savaging. Animals that depend solely on 
animal flesh for their nutrient requirements are considered obligate carnivores while those that also 
consume non‐animal food are considered facultative carnivores. 

Carrying Capacity 
The maximum population of a species that an area or specific ecosystem can support indefinitely without 
deterioration of the character and quality of the resources. It can also refer to the maximum level of 
recreational use, in term of numbers of people and type of activity, which can be accommodated before 
ecological value of the area declines. 

Catadromous 
A life history cycle that involves reproducing in saltwater, maturing in freshwater, and returning to 
saltwater to reproduce. 

Caudal fin 
Tail fin, usually with distinct rays; used principally for propulsion and turning. 

Climate 
The average prevailing conditions in the atmosphere (air temperature, wind speed and direction, 
humidity, precipitation, etc.) based upon a series of years. 

Coded‐wire Tag 
Coded‐wire tags are small pieces of stainless steel wire that are injected into the snouts of juvenile salmon 
and steelhead. Each tag is etched with a binary code that identifies its time and place of release. 

Coefficient of Variation (CV) 
The standard error of a statistic, divided by its point estimate. The CV gives an idea of the precision of an 
estimate, independent of its magnitude. 

Competition 
Interaction of individual organisms that occupy or share some part of an ecological niche such that both 
depend upon the same food source, shelter, or some other resource in the same community; competition 
may be between individuals of the same or different species. 

Cohort 
A group of fish generated during the same spawning season, and is part of the same age class. 

Confidence Interval (CI) 
The probability, based on statistics, that a number will be between and upper and lower bound. 
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Conspecific 
Two or more individuals, populations, or other higher order taxonomic grouping such as a sub‐species, 
are said to be conspecific when they belong to the same species. 

Continental Shelf 
The underwater shelf of the continent, extending seaward from the shore, with a moderate inclination, to 
the edge of the continental slope where the inclination increases sharply; water depth varies from 0 to 200 
meters. 

Demersal 
Living in close association with the bottom and generally dependent upon it. 

Demographic 

Properties of a population such as rate of growth, age structure, sex ratio, number of reproductive 
individuals, etc. 

Density Dependence 
In population ecology density‐dependence is any population characteristic that varies with the degree of 
the density of the population. 

Density Independence 
External factors that influence all individual of a population regardless of population density such as 
climate. 

Dimorphism 
Existence within a species of two distinct forms according to color, sex, size, organic structure, etc. 

Distinct Population Segment 
The smallest division of a taxonomic species that can be protected under the U.S. Endangered Species 
Act. 

Dorsal fin 
Located on the top side, generally mid‐way along the body, and usually distinct rays; provides stability 
when swimming. 

Ecological niche 
The position a species or population its ecosystem. The ecological niche describes how an organism or 
population responds to the distribution of resources and competitors (e.g., by growing when resources 
are abundant, and when predators, parasites and pathogens are scarce) and how it in turn alters those 
same factors (e.g., limiting access to resources by other organisms, acting as a food source for predators 
and a consumer of prey). 

Ecosystem 

A biological environment consisting of all the organisms living and interacting in a particular 
area, as well as all the nonliving, physical components of the environment with which the 
organisms interact, such as air, soil, water and sunlight. 
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Ecosystem Functions 
Intrinsic ecosystem characteristics related to the set of conditions and processes whereby an ecosystem 
maintains its integrity. Ecosystem functions include such processes as decomposition, production, 
nutrient cycling, and fluxes of nutrients and energy. 

Ecosystem Services 
The benefits that people obtain from functioning ecosystems; they include provisioning services such as 
food, timber, fiber, fuel and energy, and freshwater; regulating services such as air and water quality, 
equable climate, control of diseases, pests, and sediment supplies (e.g., beaches, building materials); 
supporting services such as soil formation, photosynthesis, nutrient cycle; and cultural services such as 
fulfilling spiritual, religious, and aesthetic needs. 

Effective Population Size (Ne) 
The number of individuals that contribute offspring to the next generation; generally smaller than the 
absolute population size (N); a basic parameter in many models in population genetics. 

El Niño /La Niña Southern Oscillation 
A weather pattern that occurs across the tropical Pacific Ocean roughly every five to seven years. It is 
characterized by variations in the surface temperature of the tropical eastern Pacific Ocean—warming 
associated with El Niño and cooling with La Niña. The two variations are coupled: the warm oceanic 
phase, El Niño, accompanies high air surface pressure in the western Pacific, while the cold phase, La 
Niña, accompanies low air surface pressure in the western Pacific. ENSO causes extreme weather (such as 
floods and droughts) in many regions of the world, including the west coast of the United States. 

Emigration 
Movement of individuals out of a population. With Pacific anadromous salmonids, emigration refers to 
the movement of juveniles (and also adults) from freshwater to a brackish or marine environment. 

Endemic 
Species or populations occurring in restricted geographic areas due to the presence of a unique suite of 
environmental and biological conditions that limit the distribution of the species or population. 

Ephemeral Streams 
Streams that flow briefly after rainstorms. 

Essential Fish Habitat 
Waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity (16U.S.C. 
1802(10)). 

Estuary 
Estuaries form a transition zone between river environments and ocean environments and are subject to 
both marine influences, such as tides, waves, and the influx of saline water; and riverine influences, such 
as flows of fresh water and sediment. The inflow of both seawater and freshwater provide high levels of 
nutrients in both the water column and sediment, making estuaries among productive natural habitats. 
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Eutrophication 
Enrichment of water by nutrients required for plant growth. The addition of artificial or natural 
substances, such as nitrates and phosphate through agricultural fertilizer or animal wastes, to an aquatic 
system. Negative environmental effects include the depletion of oxygen in the water, which induces 
reductions in specific fish and other animal populations. 

Evolutionary Significant Unit 
A population (or group of populations) which exhibit two biological characteristics: (1) it is substantially 
reproductively isolated from other conspecific (of the same taxonomic species) population units; and (2) it 
represents an important component of the evolutionary legacy of the species. 

Evolvability 
The potential to generate heritable variation with individuals of a population that can be exploited by 
natural or artificial selection. 

Extinction 
The disappearance of a species or some other taxonomic group from a region or biota; the precise 
moment of extinction is generally considered to be the death of the last individual of the species 
(although the capacity to reproduce and recover may have been lost before that point). 
Eutrophication 
The process by which a body of water becomes enriched in dissolved mineral nutrients (often 
phosphorus and nitrogen) that stimulates the growth of aquatic plants, and leads to depletion of 
dissolved oxygen, and the mortality of oxygen dependent organisms. 

Fecundity 
The reproductive potential or capacity of an organism or population, usually expressed as the number of 
eggs or progeny produced during a reproductive cycle. Fecundity usually increases with age and size. 

Facultative 
The characteristic of being able to adjust to a variety of conditions or circumstances; optional or 
discretionary. 

Fish Ladder 
An artificial facility made of a series of steps, with flowing water and pools, to assist fish in swimming up 
or downstream of a fish passage barrier such as a dam or diversion. 

Fitness 
The degree that an individual is adapted to or is able to produce progeny in its local environment. 

Fry 
Juvenile fish that have absorbed their yolk sacs and can emerge from a redd and into deeper water to feed 
on their own. 

Genotype 
The genotype of an organism is the inherited genetic code of the individual. Not all individuals with the 
same genotype look or behave the same way because appearance and behavior are modified by 
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environmental and developmental conditions. Similarly, not all individual that look alike necessarily 
have the same genotype. 

Genetic Distance 
A measure of the difference in allele frequencies between populations. Genetic distance can be used to 
compare the genetic similarity between different species, such as humans and chimpanzees. Within a 
species genetic distance can be used to measure the divergence between different sub‐species, or 
populations of the same species. 

Gravid 
The condition of an individual female carrying ripe eggs, usually with a distended body. 

Greenhouse Gas 
A gas which is capable of absorbing and emitting infrared light (e.g., water vapor H20, carbon dioxide 

C02, methane CH4, nitrous oxide N20, and ozone O3). 

Habitat 
The area that is inhabited by a particular species of animal, plant or other type of organisms. It is the 
natural environment in which an organism lives, or the physical environment that surrounds (influences 
and is utilized by) a population of a species. The term microhabitat is often used to describe the small‐

scale physical requirements of a particular organism or population. 

Herbivore 
An organism that consumes living plants or their parts. 

Hydrologic Cycle 
The continuous movement of water on, above and below the surface of the Earth, such as from river to 
ocean, or from the ocean to the atmosphere, by the physical processes of evaporation, condensation, 
precipitation, infiltration, runoff, and subsurface flow. Water takes alternative forms of liquid, vapor, 
and a solid (snow and ice). The hydrologic cycle also involves the exchange of heat energy, which leads to 
temperature changes. For instance, in the process of evaporation, water takes up energy from the 
surroundings and cools the environment. Conversely, in the process of condensation, water releases 
energy to its surroundings, warming the environment. 

The water cycle figures significantly in the maintenance of life and ecosystems on Earth. By transferring 
water from one location to another, the water cycle purifies water, replenishes the land with freshwater, 
and transports minerals to different parts of the globe. It is also involved in reshaping the geological 
features of the Earth, through such processes as erosion and sedimentation. The water cycle exerts an 
influence on climate as well. 

Incidental Take 
The unintentional take of a listed species as a result of the conduct of an otherwise lawful activity. 

Independent population 
Any collection of one or more local breeding units whose population dynamics or extinction risk over a 
100‐year time frame are not substantially altered by exchanges of individuals with other populations. For 
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example, if one independent population were to go extinct, it would not have a significant impact on the 
100‐year extinction risk experienced by other independent populations. 

Indigenous Species 
A species occurring naturally in a particular region, and not artificially introduced. 

Intermittent Streams 
Streams that flow for some, but not all, of the year. Such streams usually receive their waters primarily 
from surface runoff following storm events. 

Interspecific 
Interactions, such as competition or predation, between different species. 

Interrupted Stream 
Stream that flow alternately on and below the surface contemporaneously. Such streams often flow 
through coarse gravels. 

Intraspecific 
Interactions, such as competition or predation, between individuals of a single species. 

Introgression 
The movement of genes from one gene pool to another as a result of hybridization between individuals 
from genetically distinct populations. 
Iteroparous 
An organism that has the potential to reproduce more than one during its life cycle. Steelhead are the 
only members of the Pacific anadromous salmonids (Oncorhynchus spp.) that do not die after initial 
spawning , and may return to the ocean and then return to freshwater to repeat their reproductive phase. 

Latent Heat 
Heat carried by water, and released when the water vapor condenses to liquid. 

Lateral line 
A series of sensory receptor arrayed along the sides mid‐way between top and bottom of the body; these 
sensory receptors detect water movement around the fish, allowing it to efficiently navigate currents, 
detect prey, and swim in coordination with other fish of the same species. 

Life Cycle 
The successive series of changes through which an organism passes, whether through asexual or sexual 
reproduction, including breeding, gestation, growth and maturation, and death. This cycle of phases of 
an individual is also referred to a life history. 

Life History Crossover 
In Pacific salmonids, the ability of anadromous O. mykiss to produce progeny which assume a freshwater 
reproductive life cycle, and the ability of resident O. mykiss, to produce progeny which assume an 
anadromous reproductive life cycle. 
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Life History Polymorphism 
In Pacific salmonids, the co‐occurrence of the anadromous and resident life cycle forms within a 
population. 

Limiting Factor 
Any factor that controls a process, such as organism growth or species population size, or distribution. 
The availability of food, predation pressure, or availability of shelter are examples of natural limiting 
factors. An example of an anthropogenic limiting factor is set of barriers to migration, which is necessary 
to complete an organism’s life cycle. 

Littoral Zone 
The zone along the coast the forms the interface between the land and water, and often includes intertidal 
and near‐shore waters. 

Mediterranean Climate 
The climate is characterized by warm to hot, dry summers and mild to cool, wet winters. Mediterranean 
climate zones are associated with the five large subtropical high pressure cells of the major oceans. These 
high pressure cells shift toward the poles in the summer and toward equator in the winter. 

Meristics 
Measurements of an organismʹs physical characteristics such as length, scale, spine, fin‐ray counts. 

Metapopulation 
A set of populations that is composed of multiple local populations geographically separated but 
connected through dispersal and periodic interbreeding. Generally individual populations within such a 
system have a relatively high probability of local extinction and also recolonization by other populations 
within the metapopulation. Metapopulations persist as a result of a balance between extinctions of 
subpopulations and recolonization by others. 

Migrate 
Travelling of long distances in search of a specific type of habitat to enable an organism to complete some 
phase of its life cycle; fish such as Pacific anadromous salmonids migrate between their spawning and 
rearing areas in freshwater habitat the marine environment to feed and grow to maturity. 

Mathematical Model 
A quantitative description of anything (including processes) that cannot be directly observed, but for 
which relevant data can be developed, and used to simulate an approximation or estimate of the thing 
being modeled. 

Natural Selection 
The process by which the frequency of genetic traits in a population through differential survival and 
reproduction of individual bearing those traits is determined. Natural selection acts on the phenotype or 
the observable characteristics of an organism, but the genetic (heritable) basis of any phenotype which 
gives a reproductive advantage will become more common in a population (see allele frequency). Over 
time, this process can result in adaptation that adapts populations for a particular ecological niche and 
may eventually result in the emergence of new species. It is a key mechanism of evolution. 
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Obligate 
The characteristic of being unable able to adjust to a variety of conditions or circumstances; a life history 
or response to particular environmental conditions without alternative means of responding. 

Omnivore 
An organism whose diet is broad, including both plant and animal foods; specifically an organism that 
feeds on more than one trophic level; omnivorous organisms are opportunistic, general feeders not 
specifically adapted to eat and digest either meat or plant material primarily. 

Operculum 
The gill cover in bony fishes 

Orographic Precipitation 
Precipitation induced when air masses pushed by winds are forced up the side of elevated land 
formations, such as large mountains. The lift of the air up the side of the mountain results in cooling, and 
ultimately condensation and precipitation. 

Otolith 
Calcareous concretions in the inner “ear” of lower vertebrates such as fish; the daily accumulation 
calcareous layers of can be used to determine the age of an organism, and in some cases detect the time 
spent in waters with different chemical composition (e.g., salt and freshwater). 

Pacific Decadal Oscillation (PDO) 
A pattern of climate variability that shifts phases on at least an inter‐decadal time scale, usually about 20 
to 30 years. The PDO is detected as warm or cool surface waters in the Pacific Ocean north of 20° N. 
During a ʺwarmʺ, or ʺpositiveʺ, phase, the west Pacific becomes cool and part of the eastern ocean warms; 
during a ʺcoolʺ or ʺnegativeʺ phase, the opposite pattern occurs. 

Panmictic Population 

A population in which all individuals are potential reproductive partners, that is, there are no restrictions 

of mating (e.g., genetic or behavioral). 

Parameterization 
A technique used in constructing models of substituting an unknown feature such as process or limit, 
with a simplified, but informed estimate of the feature. 

Parr 
The rearing stage of freshwater salmonids between alevins and smolt that is distinguished by vertical 
bars or oval spots (parr marks) on the side of the fish. 

Pectoral fin 
Fin located high up on the sides of deep bodied fish; used for precise movements. 

Pelvic fin 
Fin located toward the rear of the fish; used for steering and stopping. 
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Pelagic 
Associated with the open sea or at or near the water’s surface. Pelagic fish live near the surface or in the 
water column of coastal, ocean and lake waters, but not on the bottom of the sea or the lake. They are 
usually agile swimmers with streamlined bodies, capable of sustained cruising on long distance 
migrations. They can be contrasted with demersal fish which do live on or near the bottom, and reef fish 
which are associated with coral or volcanic reefs. 

pH 
A measure of the acidity or basicity of an aqueous solution (generally expresses as the concentration of 
H+ ions). pH is normally measured in a range of 0‐14. Pure water is said to be neutral, with a pH close to 
7.0 at 25 0C (77 0F). Solutions with a pH less than 7 are said to be acidic and solutions with a pH greater 
than 7 are basic or alkaline. 

Phenotype 
Any observable characteristic or trait of an organism such as its morphology (shape and size) 
developmental pattern, biochemical or physiological properties, and behavior. Phenotypes result from 
the expression of an organismʹs genes as well as the influence of environmental factors and the 
interactions between the two. 

Phenotypic Plasticity 
The ability of an individual to modify behavioral or other phenotypic characteristics to adjust to differing 
environmental conditions. In some Pacific salmonids such as steelhead, phenotypic plasticity refers to 
the ability to adopt either the anadromous or freshwater‐resident life cycle, depending on environmental 
cues or influences. 

Photic Zone 
The surface layer of water where there is sufficient light for photosynthesis to occur. 

Population 
A group of interbreeding individuals that have developed a distinct gene pool and that breed in 
approximately the same place and time. 

Population Density 
The number of individuals per unit area, or linear distance. 

Population Model 
A quantitative description of how a population changes over time; population models can take a variety 
of basic forms, including age/size structured or biomass based, deterministic, or stochastic, density‐
dependent, or density‐independent, spatially structured, or spatially aggregated, equilibrium or 
nonequilibrium. 

Predation 
Predation describes a biological interaction a predator feeds on its prey. Predators may or may not kill 
their prey prior to feeding them, but the act of predation always results in the death of its prey and the 
eventual absorption of the preyʹs tissue through consumption. The key characteristic of predation 
however is the predatorʹs direct impact on the prey population. 
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Primary Productivity 
The production of organic compounds from atmospheric or aquatic carbon dioxide, principally through 
the process of photosynthesis, with chemosynthesis being much less prevalent. Almost all life on earth is 
directly or indirectly reliant on primary production. The organisms responsible for primary production 
form the base of the food chain. In terrestrial ecosystem these are mainly plants; in aquatic ecosystems, 
algae are primarily responsible. 

Radiative Balance 
The physical state of a system, such as the earth‐atmosphere system, where the incoming and outgoing 
solar radiation is in equilibrium; greenhouse gases diminish outgoing solar radiation. 

R‐strategists 
R‐strategists are species characterized by relatively early age of first reproduction, large brood size, 
numerous progeny, no parental care, and short generations. Populations exhibit exponential growth rate 
followed by sudden crashes in population size, and tend to live in unpredictable and rapidly changing 
environments. Pacific anadromous salmonids are an example of an r‐strategist species. 

Recruitment 
The number of fish from a year class reaching a certain age; in fisheries management it is generally the 
number of fish that grow to a size subject to harvesting. 

Redd 
A shallow gravel depression excavated by a fish for the purpose of depositing its eggs within the stream 
channel. 

Refugia 
Habitats where individuals can avoid predation or environmental stressors such as elevated 
temperatures, or flood flows. 

Relative humidity 
The amount of water vapor in the air, compared with complete saturation. If relative humidity is greater 
than 100%, the vapor will tend to condense to liquid, until 100% is reached. 

Salmonids 
Fish of the taxonomic family Salmonidae that includes salmon, trout, whitefish, and char. 

Seasonal Lagoon 
An estuary that becomes separated from the ocean by a sandbar barrier for part of the year. 

Sea Level Rise 
The rise in average sea level elevation with respect to current terrestrial elevations. Increasing sea level is 
the result of increasing temperatures causing the thermal expansion of water and the addition of water to 
the oceans from the melting of mountain glaciers, polar ice caps, and Greenland and Antarctic ice sheets. 
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Semelparous 
Organisms which reproduce only once. The single reproductive event of semelparous organisms is 
usually large, as well as fatal. An example of a semelparous organism is the Pacific salmon (Oncorhynchus 
spp.), which lives for several years in the ocean before migrating to the freshwater stream of its birth, 
laying eggs, and dying. 

Sink Population 
A local population that has a negative growth rate, or a high probability of periodic extinction; it 
continued persistence is dependent upon immigration from other local populations, or dispersal from 
more remote populations. 

Smolt 
A young salmon or steelhead that is undergoing physiological changes in preparation for entering the 
ocean. 

Source Population 
A local population that has a sufficiently high growth rate when small to persist even without 
immigration from other local populations, or dispersal from more remote populations. 

Spawning Density 
The number of potentially spawning individual in a length of stream, tributary, or some other hydrologic 
unit. 

Steelhead 
A rainbow trout (Oncorhynchus mykiss) that exhibits an anadromous life cycle. 

Stochastic 
The state where a system’s components are affected by random variability. A stochastic model is a model 
whose behavior is not fully specified by its form and parameters, but which contains an allowance for 
unexplained effected represented by random variables. 

Stratification 
The establishment of distinct layers of temperature or salinity in bodies of water such as an ocean, lake, or 
estuary, based upon the different density of warm and cold water or saline or freshwater. 

Sustainable Fishery 
A fishery that does not cause or lead to undesirable changes in the biological and/or economic 
productivity, biological diversity, ore ecosystem structure and functioning from one human generation to 
the next. 
Taxon 
Any named group of organisms at any taxonomic level (e.g., Phylum, Order, Class, Genus, Species, etc.). 

Temperature Lapse Rate 
The rate of decrease in temperature with altitude in the stationary atmosphere at a given time and 
location. 
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Thermocline 
A region below the surface layer of the sea or lake, or pool where the temperature gradient increases 
abruptly (i.e., where temperature decreases rapidly with increasing depth). It is often an ecological 
barrier, and its oscillations have significant consequences on the distribution of organisms. 

Total‐Length (TL) 
The length of a fish defined as the straight‐line distance from the tip of the snout to the tip of the tail 
(caudal fin) while the fish is lying on its side normally extended. 

Triploid 
An organism having three sets of chromosomes. 

Trophic Level 
The position an organism or species occupies in the food chain, or web. A food chain represents a 
succession of organisms that eat another organism and are, in turn, eaten themselves. The number of 
energy transfer steps organism is from the start of the chain is a measure of its trophic level. Food chains 
start at trophic level 1 with primary producer such as plants, move to herbivores level 2, predators at 
level 3 and typically finish with carnivores or aped predators at level 4 or 5.determined by the number of 
energy‐transfer steps to that level. 

Upwelling 
An oceanographic phenomenon that involves wind‐driven motion of dense, cooler, and usually nutrient‐
rich water towards the ocean surface, replacing the warmer, usually nutrient‐depleted surface water. The 
increased availability in upwelling regions results in high levels of primary productivity and thus fish 
growth and abundance. Wind‐driven currents are diverted to the right of the winds in the Northern 
Hemisphere and to the left in the Southern Hemisphere. When surface water transport is occurring away 
from the coast, surface waters are replaced by deeper, colder, and denser water. 

Viable Salmonid Population 
An independent population of any Pacific salmonid (genus Oncorhynchus) that has a negligible risk of 
extinction due to threats from demographic variation (such as population size or sex ratio), local 
environmental variations, and genetic diversity changes over a 100‐year time frame. 

Viability Population Parameters 
The four measurable characteristics of a viable salmonid population: abundance, growth rate, spatial 
structure, and diversity (including genetic, phenotypic diversity). 

Volitional Fish Passage 
The natural movement of fish in response to cues such as natural flow patterns or water temperature, or 
natural physiological changes in individuals. 

Weathering 
The physical/chemical processes in which a material is broken down through exposure to the 
atmospheric conditions (heat, water, etc.) 

Young‐of‐the Year 
Fish that are less than a year old (and are in their first year of growth). 
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Abbreviations 

AC Audubon California 
ACOE Army Corps of Engineers 
ACWA Association of California Water Agencies 
AFRP Anadromous Fish Restoration Program 
BIA Bureau of Indian Affairs 
BOR Bureau of Reclamation 
BPG Biogeographic Population Group 
BRT Biological Review Team 
CAMP Comprehensive Assessment and Monitoring Program 
CCC California Coastal Commission 
CCRB Cachuma Conservation Release Board 
CDFG California Department of Fish and Game 
CDF California Department of Forestry 
CDOT California Department of Transportation 
CDPR California Department of Parks and Recreation 
CDMG California Division of Mines and Geology 
CESA California Endangered Species Act 
CI Confidence Interval 
CMARP Comprehensive Monitoring Assessment and Research Program 
CMWD Casitas Municipal Water District 
COMB Cachuma Operations and Maintenance Board 
CSCC California State Coastal Conservancy 
C0 Centigrade 
cm Centimeters 
cm/sec Centimeters per second 
CT California Trout 
CV Coefficient of Variation 
CWT Coded Wire Tag 
DIDSON Dual‐Frequency Identification Sonar 
DPS Distinct Population Segment 
DWR Department of Water Resources 
EFH Essential Fish Habitat 
EII Earth Island Institute 
ENSO El Nino/Southern Oscillation 
ESA Federal Endangered Species Act 
ESU Evolutionarily Significant Unit 
FLC Fallbrook Land Conservancy 
FEMA Federal Emergency Management Agency 
FERC Federal Energy Regulatory Commission 
FL Fork Length 
FLC Fallbrook Land Conservancy 
FOLAR Friends of the Los Angeles River 
FOR Friends of the River 
FOSCR Friends of the Santa Clara River 
FOSMR Friends of the Santa Margarita River 
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FOVR Friends of the Ventura River 
FRGP Fisheries Restoration Grant Program 
ft/sec Feet per second 
GSDCRCD Greater San Diego County Resource Conservation District 
HCP Habitat Conservation Plan 
IRWMP Integrated Watershed Management Plan 
km/hr Kilometers per hour 
KSW Keep Sespe Wild 
LAC Los Angeles County 
LPFW Los Padres Forest Watch 
m Meters 
mi2 Square miles 
m/sec Meters per second 
mm Millimeters 
MC Matilija Coalition 
MWDSC Metropolitan Water District of Southern California 
MRCD Mission Resource Conservation District 
ORCP Otay River Conservation Program (WildCoast) 
TBD To Be Determined 
TNC The Nature Conservancy 
MOU Memorandum of Understanding 
NGO Non‐Governmental Organization 
NMFS National Marine Fisheries Service 
NOAA National Oceanic and Atmospheric Administration 
NPSPWRO National Park Service, Pacific Western Regional Office 
NRCS National Resources Conservation Service 
OC Orange County 
OVLC Ojai Valley Land Conservancy 
PCSRF Pacific Coastal Salmon Recovery Fund 
PITT Passive Integrated Responder Tags 
ppt Parts per thousand 
PVA Population Viability Analyses 
RC Riverside County 
RFID Radio Frequency Identification 
RM River Mile 
RST Rotary Screw Trap 
RWQCB Regional Water Quality Control Board 
SARWA Santa Ana River Watershed Alliance 
SBC Santa Barbara County 
SBRC San Bernardino County 
SCHR South Coast Habitat Restoration 
SCCWRP Southern California Coastal Water Research Project 
SDBNWR San Diego Bay National Wildlife Refuge 
SDC San Diego County 
SDRPF San Diego River Park Foundation 
SDRVC San Dieguito River Valley Conservancy 
SDSRF San Diego Surfrider Foundation 
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SDT San Diego Trout 
SDWA San Diego Water Authority 
SGMRC San Gabriel Mountains Regional Conservancy 
SLRWC San Luis Rey Watershed Council 
SMBRC Santa Monica Bay Restoration Commission 
SMCC San Mateo Creek Conservancy 
SMMC Santa Monica Mountains Conservancy 
SMMRCD Santa Monica Mountains Resource Conservation District 
SWA Sweetwater Authority 
SWMNWR Sweetwater Marsh National Wildlife Refuge 
SWP State Water Project 
SWRCB State Water Resources Control Board 
TBD To Be Determined 
TCFT Tri‐County Fish Team 
TL Total Length 
TRAN Tijuana River Action Network 
TRNER Tijuana River National Estuarine Reserve 
TRT Technical Recovery Team 
TU Trout Unlimited 
TWC The Wildlands Conservancy 
USFS United States Forest Service 
USFWS U.S. Fish and Wildlife Service 
USGS United States Geological Survey 
USLRRCD Upper San Luis Rey Resource Conservation District 
UWCD United Water Conservation District 
VC Ventura County 
VSP Viable Salmonid Population 
USAF United States Air Force 
USDOT United States Department of Transportation 
USMC United States Marine Corps 
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Appendixx B: Watersheed Intrinsic PPotential Rannkings 

APPPENDIX B 

Watersshed Intrinnsic Potenntial Rankiings 

Watershe d rankings inn the Southernn California SSteelhead DPSS.1 The rankinngs are basedd on the amouunt of 
potential hhabitat as in iindicator of ppotential viab ility. Waterssheds are ran nked on the sinngle habitat mmodel 
that is preeferred on a ppriori biologiccal grounds. Horizontal bbars show thee range of rannks (minimumm and 
maximumm) for 48 variaant biological models (See Boughton et aal. 2006). 

1 Categoryy 1 Watershedss are watershedds that experiennce regular winnter flows to thee ocean and t herefore providde 
access to freshwater spaawning areas. CCategory 2 Wa tersheds (i.e., aall large Watershheds within the southern portioon 
of the Southern Californnia Steelhead DDPS, and the SSanta Maria Riiver) experiencce irregular winnter flows to thhe 
ocean, evven in an unimmpaired state. Bars indicate tthe range of raanks (minimum m and maximumm) for 48 varia nt 
models. (SSee Boughton eet al. 2006). 
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Appendix C: Composition of Southern California BPGs 

APPENDIX C 

COMPOSITION OF SOUTHERN CALIFORNIA RECOVERY PLANNING AREA
 

STEELHEAD BPGs
 

Biogeographic 
Group Member Populations (ordered north to south) 

Monte Arido 
Highlands Santa Maria River, Santa Ynez River, Ventura River, Santa Clara River 

Conception 
Coast1 

Jalama Creek, Cañada de Santa Anita, Cañada de la Gaviota, Cañada San Onofre, 
Arroyo Hondo, Arroyo Quemado, Tajiguas Creek, Cañada del Refugio, Cañada del 

Venadito, Cañada del Corral, Cañada del Capitan, Gato Canyon, Dos Pueblos Canyon, 
Eagle Canyon, Tecolote Canyon, Bell Canyon, Goleta Slough Complex, Arroyo Burro, 
Mission Creek, Montecito Creek, Oak Creek, San Ysidro Creek, Romero Creek, Arroyo 

Paredon, Carpinteria Salt Marsh Complex, Carpinteria Creek, Rincon Creek 

Santa Monica 
Mtns1 Big Sycamore Canyon, Arroyo Sequit, Malibu Creek, Topanga Canyon, Solstice 

Mojave Rim Los Angeles River, San Gabriel River, Santa Ana River (multiple subpopulations) 

Santa Catalina 
Gulf Coast 

San Juan Creek, San Mateo Creek, San Onofre Creek, Santa Margarita River, San Luis Rey 
River, San Dieguito River, San Diego River, Sweetwater River, Otay River, Tijuana River 

1 Population delineations in these groups may be split too finely if there is significant dispersal of fish among neighboring 
coastal watersheds.  For discussion see Boughton et al. 2006. 
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Appendix D: CAP Workbook Methodology 

APPENDIX D 

SOUTHERN CALIFORNIA STEELHEAD RECOVERY PLANNING AREA THREATS 


ASSESSMENT (CAP WORKBOOK) METHODOLOGY 


Introduction 
The Department of Commerce, National Oceanic and Atmospheric Administration, National Marine 
Fisheries Service (NMFS) contracted with Hunt & Associates Biological Consulting Services to provide 
technical support in developing Recovery Plans for Oncorhynchus mykiss populations in the Southern 
California Coast Steelhead Recovery Planning Area. Hunt & Associates (2008a, 2008b) was tasked with 
reviewing existing information on O. mykiss habitat conditions, assessing the magnitude and extent of 
threats to O. mykiss and their habitats, and developing recovery actions across the Southern California 
Coast Recovery Planning Area. This document summarizes the methodology used to assess O. mykiss 
threats and sources of threats in Southern California coastal watersheds from the Santa Maria watershed 
of Santa Barbara County southward to the Tijuana River watershed in San Diego County. Specifically, 
this document details the use of modified Conservation Action Planning Workbooks to assess watershed 
and life stage specific threats and threat sources for Southern California Coast O. mykiss. CAP workbooks 
have been developed previously for salmonid threat assessment and recovery planning for southern 
Oregon and northern California coast coho salmon as well as south‐central and southern California 
steelhead. However, previous O. mykiss threat assessment workbooks, described in Kier Associates and 
National Marine Fisheries Service (2008b), were not inclusive of all watersheds within the Southern 
California Coast Recovery Planning Area or all available environmental data and information. The CAP 
workbook analysis results presented in this Recovery Plan builds on information presented in these 
earlier versions. 

Methods 
The Conservation Action Planning (CAP) Workbook is a database tool developed by The Nature 
Conservancy to identify conservation targets, assess existing habitat conditions, and identify 
management issues for target populations. CAP is a Microsoft Excel‐based tool that facilitates the 
assessment of aquatic habitat quality and human‐caused threats to that habitat. The CAP Workbook 
process uses available information in an explicit, consistent, and transparent way, to assess current 
habitat conditions. The CAP Workbook allows the user to input quantitative as well as qualitative 
(including best professional judgment) information in order to determine what existing conditions are 
and what healthy targets should look like. Once data are entered, the CAP workbook then links the 
observed aquatic habitat conditions to watershed conditions, provides a prioritized list of threats, and 
provides a summary of overall watershed health. The CAP Workbooks can be used to organize and 
evaluate large amounts of information on current O. mykiss habitat conditions and threats in selected 
watersheds. The Workbook is iterative and should be updated as additional information becomes 
available. 

The CAP Workbook methodology provides a number of useful features in assessing the magnitude and 
extent of threats to O. mykiss and their habitats in that it: 

	 Incorporates both quantitative and qualitative (e.g., professional judgment) measures of existing 
habitat conditions; 
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Appendix D: CAP Workbook Methodology 

	 Is an objective, consistent tool for tracking changes in the status of each conservation target (i.e., 
O. mykiss life history stage) over time and between watersheds; 

	 Provides an overall assessment of a watershed’s “health” or viability and objective comparisons 
to other watersheds; 

	 Focuses recovery actions by identifying past, current, and potential threats to O. mykiss and their 
habitats; 

	 Becomes a central repository for documenting and updating knowledge and assumptions about 
existing conditions; and 

	 Creates a foundation upon which recovery actions can be tracked and up‐dated, based on 
changing current conditions. 

Thirty‐four out of 46 coastal watersheds were identified as supporting historical and extant O. mykiss 
populations within the SCS Recovery Area (Boughton et al. 2006, Becker et. al. 2008, Sleeper 2002, Titus et 
al. 2010, M. Larson, personnel communication 2007‐2010). Of the thirty‐four coastal watersheds, 26 were 
selected for threats assessment analysis. A separate CAP Workbook was created for each of the 46 
component drainages (Table D‐1). Information on existing O. mykiss habitat conditions in each watershed 
was gathered from a broad range of published and unpublished materials, including, peer‐reviewed 
scientific publications, technical reports, federal, state, and local planning documents, EIS/EIRs, 
management plans, passage barrier assessments, habitat evaluations, and field surveys, as well as 
information provided by NOAA‐NMFS staff, and stakeholders and other interested parties at a series of 
public workshops held in 2007. These sources are listed in the bibliography at the end of this document. 

The CAP workbook data base organized data around several basic categories for analysis; these include 
conservation targets and related key ecological attributes. 

Conservation Targets. Specific “conservation targets” for analysis within a CAP workbook must be 
identified by the user. The conservation targets in this case were O. mykiss life history stages: egg, fry, 
smolt, and adult. A more general conservation target, “Multiple Life Stages”, was also established to 
allow landscape‐scale land use and habitat assessment, based on information derived from GIS‐based 
analysis of entire watersheds. 

Key Ecological Attributes (KEAs).  Assessing the “viability” or “health” of a particular conservation 
target (i.e., life history stage) required identifying “Key Ecological Attributes” (KEA) for each target. 
Specific KEAs are aspects of the conservation target’s biology or ecology such that if missing or severely 
degraded, would result in loss of that target over time. KEAs, such as substrate quality, non‐native 
species, food availability, water quality, etc., were identified for each target and measurable indicators, 
such as turbidity, water temperature, aquatic invertebrate species richness, presence or absence of non‐
native predators, miles of road/square mile of watershed, etc., were identified in order to characterize 
existing conditions in the component watersheds. 

All KEAs were grouped into three categories: 

	 Size: target abundance (e.g., number of adult O. mykiss); 

	 Condition: a measure of the biological composition, structure, and biotic interactions that 
characterize the target’s occurrence (i.e., generally a local measure of habitat quality or 
composition), and; 
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Appendix D: CAP Workbook Methodology 

	 Landscape Context: an assessment of the target’s environment (i.e., landscape‐scale processes, such 
as connectivity, accessibility of spawning habitat; hydrology). 

Because of the lack of consistent data regarding many key ecological attributes for most of the 
watersheds,, as well as the lack of established reference values for parameters such as water temperature, 
the threat assessment utilized the presence threat sources such as physical passage barriers such as dams, 
extent of surface and groundwater extractions, agricultural and urban development, flood control 
facilities, mining and quarrying operation, and non‐native, invasive species to evaluate threats to 
steelhead, and the overall condition of individual watersheds. This assessment was used to identify 
recovery actions which target these threat sources. 
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Appendix D: CAP Workbook Methodology 

The following table provides an inventory of the watersheds for which CAP workbooks were developed, 
organized by the five Biogeographic Population Groups of the Southern California Steelhead Recovery 
Planning Area. 

Table D-1. Southern California Steelhead Recovery Planning Area Component Biogeographic 
Population Groups, Watersheds, and Corresponding CAP Workbooks. 

BPG Watershed CAP Workbook 

M
on

te
 A

rid
o 

Hi
gh

la
nd

s 

Santa Maria River 
Mainstem Santa Maria River 

Cuyama River 
Sisquoc River 

Santa Ynez River Mainstem Santa Ynez River (lower, middle, and 
upper) 

Ventura River 

Mainstem Ventura River 
Coyote Creek 

Mainstem Matilija Creek 
North Fork Matilija Creek 

San Antonio Creek 

Santa Clara River 

Mainstem Santa Clara River 
Santa Paula Creek 

Sespe Creek 
Piru Creek 

C
on

ce
pt

io
n 

C
oa

st
 

Jalama Creek Jalama Creek 
Canada de Santa Anita Canada de Santa Anita 

Gaviota Creek Gaviota Creek 
Arroyo Hondo Creek Arroyo Hondo Creek 

Tecolote Creek Tecolote Creek 

Goleta Slough San Jose, Atascadero, San Pedro & Maria Ygnacio 
creeks 

Mission Creek Mission Creek 
Montecito Creek Montecito Creek 
Carpinteria Creek Carpinteria Creek 

Rincon Creek Rincon Creek 

Sa
nt

a 
M

on
ic

a
M

ou
nt

ai
ns

 Big Sycamore Canyon 
Creek Big Sycamore Canyon Creek 

Arroyo Sequit Arroyo Sequit 
Malibu Creek Malibu Creek 

Las Flores Canyon Creek Las Flores Canyon Creek 
Topanga Canyon Creek Topanga Canyon Creek 

M
oj

av
e 

Ri
m

 

Los Angeles River Mainstem Los Angeles River 
Arroyo Seco 

San Gabriel River 
Mainstem San Gabriel River 
East Fork San Gabriel River 
West Fork San Gabriel River 

Santa Ana River 
Mainstem Santa Ana River 

Lytle Creek 
Mill Creek 

Sa
nt

a 
C

at
al

in
a 

G
ul

f C
oa

st San Juan River San Juan River/Trabuco Creek 
San Mateo Creek San Mateo Creek 
San Onofre Creek San Onofre Creek 

Santa Margarita River Santa Margarita River 
San Luis Rey River San Luis Rey River 
San Dieguito River San Dieguito River 

San Diego River San Diego River 
Sweetwater River Sweetwater River 

Otay River Otay River 
Tijuana River Tijuana River 
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Appendix D: CAP Workbook Methodology 

Current Indicators. The range of variation found for each indicator was then subdivided into four 
somewhat subjective, but discrete, categories: “Poor”, “Fair”, “Good”, or “Very Good”. The current 
condition of a specific indicator, taken from a field measurement, literature source, or professional 
judgment, is assigned to one of these four discrete rating categories. A description of indicators used in 
the CAP steelhead analyses and the rationale for these indicators is available in Kier Associates and 
National Marine Fisheries Service (2008). Functionally, however, we assumed that there are essentially 
two states for an indicator as it relates to the target: 1) “poor‐fair”, in which the indicator exceeds or 
minimally meets the requirements for species survival and the population is in danger of extirpation, and 
2) “good‐very good”, where habitat conditions are favorable for species persistence. 

The CAP Workbook can use indicators at a local, regional, and landscape‐scale. For example, land use 
indicators, such as density of roads per square mile of watershed, has been widely employed as a 
landscape‐scale metric of watershed “health” for salmonids throughout the western United States (see 
Kier Associates and NMFS, 2008b). These landscape‐scale metrics were used in this threat assessment to 
overcome logistical and analytical problems inherent in local‐scale metrics of O. mykiss habitat quality 
(e.g., water temperature), that exhibit extreme spatial and temporal variation, which can lead to 
misinterpretations. 

The goal of establishing measurable indicators in a number of instances was not possible with the current 
knowledge of existing habitat conditions in the component watersheds. For example, turbidity is known 
to be an important habitat indicator for O. mykiss. For the O. mykiss fry life stage, turbidity was defined as 
the “number of days turbidity exceeded 25 NTUs”1. Currently, there is little or no systematic and 
widespread collection of turbidity data in most of the subject watersheds drainages to permit a 
quantitative assessment of this indicator. In these instances, subjective information, such as observations 
of mass wasting of slopes, descriptions of point and non‐point sediment inputs, etc., were used to 
qualitatively assess a current condition and rating for this indicator. Because the CAP Workbook analysis 
is iterative, results can be improved as better quantitative information becomes available. 

Stresses and Sources of Stress (Threats). An important step in the CAP Workbook assessment, and the 
purpose of these analyses, is identification of a series of stresses to each O. mykiss life history stage. These 
stresses are basically altered KEAs, e.g., degraded hydrologic function, increased turbidity, presence of 
non‐native predators, increased substrate embeddedness. Because of the lack of field derived information 
on specific habitat requirements and specific habitat conditions, the GIS‐based surrogate variables used 
for the “Multiple Life Stages” conservation target actually are sources of stress, not direct stressors on O. 
mykiss life stages; for example,, increased road density (a source of stress) contributes indirectly to 
increased turbidity (a direct stressor). The severity (very high, high, medium, or low) and geographic 
scope (very high, high, medium, and low) of each stress was determined through a review of existing 
information. The CAP Workbook then assigns an overall stress rank (very high, high, medium, or low) to 
that stress. 

The CAP Workbook automatically inputs the overall rank of each stress into a table that relates the stress 
to a series of anthropogenic sources of stress (also called Threats) that have been identified by the user as 
relevant to that watershed (e.g., roads, grazing practices, logging, recreational facilities, agricultural 
conversion of watershed lands, dams, groundwater extraction, in‐channel mining, etc.). Each threat is 
ranked on the basis of its relative “contribution” (very high, high, medium, or low) and “irreversibility” 
(very high, high, medium, or low) to each stress (e.g., increased turbidity). The CAP Workbook then ranks 

1 Nephelometric Turbidity Unit. 
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Appendix D: CAP Workbook Methodology 

the threat (source of stress) as “Very High’, “High”, “Medium”, or “Low” and inputs that rank into the 
next step of the assessment. This process is repeated for each conservation target (egg, fry, juvenile, smolt, 
and adult), as well as the “Multiple Life Stages” conservation target. 

Summary of Threats. The CAP Workbook ranks the threat sources for each conservation target (i.e., life 
history stage) from the previous analysis into a “Summary of Threats” table that lists all the threat 
sources for all life history stages and assigns a composite “Overall Threat Rank” to each threat source 
(e.g., dams and surface water diversions), as well as an overall threat rank to that watershed for all threat 
sources combined. The Workbook derives a second table (“Stress Matrix”) that shows the rank of each 
stress on each life history stage. The final step in the steelhead CAP assessment is the derivation of a third 
table entitled, “Overall Viability Summary”, that ranks the viability of each life history stage and KEA 
category (size, condition, and landscape context) by calculating a composite rank of the current habitat 
indicators from the “Viability” table of the workbook, as well as an overall “Project Biodiversity Health 
Rank”, which is a measure of watershed “health” based on current habitat conditions. The first and third 
summary tables proved the most useful in analyzing stresses and sources of stress to O. mykiss in the 
Southern California Coast Steelhead Recovery Planning Area. 

Data Gaps. The tables in the CAP Workbooks for the present study have numerous blank cells. Blank 
cells indicate a lack of available information. Watersheds that have been intensively studied have fewer 
blank cells than watersheds with few studies. In general, the level of available information on current 
watersheds conditions relevant to O. mykiss, with a few notable exceptions, decreased dramatically south 
of the Santa Monica Mountains (e.g., the Mojave Rim Biogeographic Population Group watersheds and 
most of the Orange and San Diego county watersheds). However, an important feature of the CAP 
Workbook methodology is the ability to update the assessment as information becomes available. 

The CAP Workbook analysis of Southern California O. mykiss prepared by Hunt & Associates was 
intended to build on those prepared previously by Kier Associates. Hunt & Associates’ workbooks are 
based on review of a large number and broad range of ground‐based O. mykiss surveys, habitat and 
barrier assessments, and other fieldwork, as well as the GIS‐based indicators for the “Multiple Life 
History” target category developed by Kier Associates. Hunt & Associates developed CAP Workbooks 
for each of the 46 watersheds in the Southern California Coast Steelhead Recovery Planning Area. Kier 
Associates analyzed 31 of these watersheds, using the GIS‐based regional indicators and a small number 
of point‐data measurements (e.g., dissolved oxygen, water temperature, etc.). Kier Associates’ workbooks 
are provided in a separate document (Kier Associates and NMFS, 2008b). 

Table D‐2 compares the results of the two documents for watersheds in the Southern California Coast 
Steelhead Recovery Planning Area. It should be noted that the difference between a “poor” and “fair” 
habitat rating and a “good” and “very good” rating was often a matter of professional judgment and may 
not always represent ecologically important differences in habitat quality. Table D‐2 compares the 
discrepancies between “poor‐fair” and “good‐very good” categories between the Hunt & Associates and 
Kier Associates CAP Workbook analyses. 

Discrepancies typically could be explained by the type (point‐data measurements) and the number of 
indicators used in the analysis by Kier Associates versus Hunt & Associates. As the number of 
indicators decreases, the relative weight given to each indicator in the analysis correspondingly increases, 
and if these indicators are based on point‐data measurements, such as water temperature or dissolved 
oxygen, that exhibit extreme spatial and temporal variation, then different results can be obtained. Aside 
from these relatively few specific differences, the results of the two assessments closely agree. 

Southern California Steelhead Recovery Plan January 2012 

D-6 



  

    

 

 

                           

                             

     

Appendix D: CAP Workbook Methodology 

Further refinement of individual threat severity and threat sources in specific watersheds was conducted 
for these threat assessments by using information from NOAA staff familiar with these watersheds to 
override individual assessments. 
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Appendix D: CAP Workbook Methodology 

Table D-2. Assessment of Overall Habitat Conditions for Steelhead in Component Watersheds in 
the Southern California Coast Steelhead Recovery Planning Area Between Two CAP Workbook 
Analyses*  

WATERSHED 
Steelhead Habitat Rating 

Reasons for Discrepancy**
Hunt & 

Associates 
Kier 

Associates 

Santa Maria 
River  N/A 

Santa Ynez 
River fewer number of indicators used in the Kier analyses 

Ventura 
River fewer number of indicators used in the Kier analyses 

Santa Clara 
River  N/A 

Gaviota 
Creek fewer number of indicators used in the Kier analyses 

Arroyo 
Hondo 

Hunt & Associates rates passage barrier at Highway 101 as severe, 
but being re-designed for fish passage. Override function used to 

rate this relatively undisturbed watershed as “good” 

Tecolote 
Creek fewer number of indicators used in the Kier analyses 

Goleta 
Slough fewer number of indicators used in the Kier analyses 

Mission 
Creek fewer number of indicators used in the Kier analyses 

Montecito 
Creek fewer number of indicators used in the Kier analyses 

Carpinteria 
Creek fewer number of indicators used in the Kier analyses 

Rincon 
Creek fewer number of indicators used in the Kier analyses 

Big Sycamore 
Creek fewer number of indicators used in the Kier analyses 

Arroyo 
Sequit fewer number of indicators used in the Kier analyses 

Malibu 
Creek  N/A 

Las Flores 
Canyon Creek  N/A 

Topanga 
Canyon 
Creek

 N/A 
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Los Angeles 
River  N/A 

San Gabriel 
River  N/A 

Santa Ana 
River  N/A 

San 
Juan/Trabuco 

Creek
 N/A 

San Mateo 
Creek fewer number of indicators used in the latter analyses 

San Onofre 
Creek fewer number of indicators used in the latter analyses 

Santa 
Margarita 

River 
fewer number of indicators used in the latter analyses 

San Luis Rey 
River fewer number of indicators used in the latter analyses 

San Dieguito 
River fewer number of indicators used in the latter analyses 

San Diego 
River fewer number of indicators used in the latter analyses 

Sweetwater 
River fewer number of indicators used in the latter analyses 

Otay 
River fewer number of indicators used in the latter analyses 

Tijuana 
River fewer number of indicators used in the latter analyses 

Key: dark green = very good conditions; light green = good conditions; yellow = fair conditions; 
red = poor conditions. 

*Overall habitat condition rating taken from “Project Biodiversity Health Rank” rating in “Overall Viability 
Summary” table in Summary section of individual CAP Workbooks (composite rating of habitat conditions 
for all steelhead life history stages combined). Many of the watersheds exhibit higher quality habitat 
conditions in portions of the watershed (particularly in upper tributaries, or publically owned reaches) than 
the overall ranking indicates; however, conditions for the anadromous form of O. mykiss in these 
watersheds is generally fair to poor as evidenced by the severely depressed (or in some cases irregular, or 
non-existent) annual run size of anadromous O. mykiss. 

**Pervasive discrepancies between Hunt & Associates vs. Kier Associates “poor” and “fair” categories here 
are due to fewer number of indicators used in the latter analyses. Watersheds analyzed only by Hunt & 
Associates are not shown. 

The full CAP Workbooks, with references, are available upon request to NOAA Fisheries Southwest 
Regional Office, Long Beach, CA. 
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     Appendix E: Estimated Costs of Recovery Actions 

APPENDIX E 

RECOVERY ACTION COST ESTIMATES FOR STEELHEAD RECOVERY PLANNING 

Introduction 

The ESA provides that “recovery plans, shall, to the maximum extent practicable . . . incorporate in each 
plan . . . (iii) . . . estimates of the time required and the cost to carry out those measures needed to achieve 
the plan’s goal and to achieve intermediate steps toward that goal.” NMFS interim recovery planning 
guidance (2010) further provides that, “There may be extreme cases in which estimating the date and cost 
to recovery is not possible due to uncertainty in what actions will need to be taken to recover the species.” 
The precision of any recovery cost estimate is necessarily governed by the specificity of the recovery 
action, and the availability of information regarding the costs of individual components of that recovery 
action (labor, materials, logistics, geographic scope and duration, etc.). 

As noted in the Recovery Plan, there are many uncertainties regarding the recovery of southern 
California steelhead, ranging from fundamental biological questions about the ecology of the species, to 
anticipated changes in climate. The Recovery Plan identifies categories of systemic threat sources within 
individual watersheds across the DPS but, because of the large number of individual threats (from site‐
specific activities to general land‐use practices), does not provide a detailed assessment of each specific 
threat, and in many cases calls for further investigations to more clearly characterize and assess threats 
which are believed to be of particular significance for the conservation of the species (e.g., fish passage 
barrier inventories, flows restrictions, introduction exotic species, and degradation of estuarine and other 
habitat types). Because of the uncertainties regarding specific aspects of the life history of steelhead (e.g., 
relationship between anadromous vs. resident reproductive life history cycles), the Recovery Plan also 
provides provisional viability, delisting and downlisting criteria, and identifies important research and 
monitoring needed to better illuminate the biological requirements of the species and thereby better 
refine the viability, delisting and downlisting criteria, and related recovery actions. 

The recovery action tables (Tables 9‐4 through 13‐10) developed for each BPG within the DPS identify 
broadly conceived recovery actions for each major threat source in all the core populations (as well as 
providing a priority ranking for recovery action within each core watershed). These recovery actions are 
based on the general recovery action descriptions contained in Chapter 8, Summary DPS‐Wide Recovery 
Actions, Table 8.2 (Recovery Action Glossary). However, implementation of the recovery actions will 
require detailed background studies, and in some cases, engineering and other types of site‐specific plans 
and/or environmental documentation, to further refine the nature, scope and other relevant details of the 
recovery action. Within the limits of these information constraints, an effort has been made to identify, 
within an order of magnitude, the estimated cost of the basic types of recovery actions. 

Cost Estimation Methodology 

The following describes the methods by which cost of individual types of recovery actions were 
estimated. 
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     Appendix E: Estimated Costs of Recovery Actions 

NMFS’s Southwest Region has utilized a series of assumption tables for costs derived initially from the 
Southwest Region’s Habitat Restoration Cost References for Salmon Recovery Planning (Thompson and 
Pinkerton 2008). These assumption tables have been adjusted to the extent practicable to reflect 
conditions in southern California, and applied across the DPS. 

The “Cost of Doing Business” is estimated on a staff‐time basis. When staff is required for review only, 
the cost is attributed to the initial fiscal year; when implementation is intended, the staff time is annually 
attributed across the projected duration of the recovery action. All other costs are estimated on a per 
project, per area, or per distance basis. 

Finally the cost estimates provided in the cost assumption tables are the direct costs of implementing each 
recovery action, and do not reflect indirect costs, or benefits (e.g., benefits to the local economy stemming 
from restored habitats that support recreational activities, reducing flood hazards, improving water 
quality, etc.). 

Agricultural Development 

The costs for implementing a plan to minimize runoff from agricultural activities were derived by 
estimating the number of river or stream miles running through agriculturally‐zoned or agriculturally‐
designated lands in each BPG using Geographic Information Systems (GIS). After applying a cost per 
linear mile, project costs were then projected over a twenty‐year period. (See Assumptions and 
Categories Tables 15 and 19.) 

Dams and Diversions 

The costs to execute recovery actions associated with dams and diversions were calculated using the 
CalFish.org mapping tool. This tool allows the determination of the number of dams/diversions across 
the BPG and assigns costs according to passage barrier severity. While this method may be useful for 
small dams and diversion, the modification or removal of large dams is highly dependent on site‐specific 
conditions and cannot be accurately estimated without extensive technical and planning studies. (Refer to 
Assumptions and Categories Tables 4 and 5 for cost identities). 

Other Passage Barriers 

Culvert replacement costs were calculated based on the assumption that a minimum of one culvert 
would need to be replaced in each identified watershed, or sub‐watershed, annually for the first five 
years of Recovery Plan implementation. (See Assumptions and Categories Table) 

Groundwater Management 

Groundwater management costs are made based on hiring one staff scientist to assess current 
groundwater management practices, and identify steps, if necessary, to modify practices to address 
potential threats. After the first year, the scientist position is dropped to ‘Cost of Doing Business”. 
Sediment assessments are initially calculated by stream length and then on a per mile basis. (See 
Assumptions and Categories Tables 1, 2, and 19.) 
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     Appendix E: Estimated Costs of Recovery Actions 

Flood Control 

The costs for levee and channelization‐related recovery actions are estimated by using GIS to perform a 
dimensional analysis of parameters such as stream length, acreage, etc. Based on these results, costs are 
assigned on a per mile or per acre basis. As with large dams and diversion, while this method may be 
useful for facilities, the modification removal of large flood control works is highly dependent on site‐
specific conditions and cannot be accurately estimated without extensive technical and planning studies. 
Federal, state and local flood control works, as well as actions such as “minimize herbicide use near 
levees” are considered to be “Cost of Doing Business”. (See Assumptions and Categories, Tables 1, 12 
and 13.) 

Mining and Quarrying 

The cost estimates for aggregate mining operations are made based on hiring one staff biologist to make 
an initial assessment of current mining practices, and identify steps, if necessary, to modify practices to 
address potential threats. After the first year, the position is considered to be ‘Cost of Doing Business”. 
(See Assumptions and Categories, Tables 1 and 2). 

Non-Native Species 

Non‐native species recovery actions consist of several distinct activities, including assessment, control, 
education and outreach, as well as development of monitoring programs. The costs for controlling and 
removing non‐native species are derived on a per acre basis and a staff time scenario. The education and 
outreach costs are based on per program scenarios. The monitoring program costs were based on hiring 
a biological scientist for one year to develop a monitoring program, and then transitioning that cost into a 
“Cost of Doing Business” scenario. (See Assumptions and Categories, Tables 2, 17 and 18.) 

Urban Development 

The costs for recovery actions focused on urban development threat sources were calculated based on the 
hiring of an Urban Regional Planner under a staff-time scenario for the first year. To assess the adequacy 
of current land-use planning standards and programs, and to identify step, if necessary, to address 
potential inadequacies.  After the first year, the cost reverts to “Cost of Doing Business”.  Managing 
effluents and storm drains were considered to be annual maintenance scenarios and “Cost of Doing 
Business”. (See Assumptions and Categories, Table 1.) 

General Planning 

The costs associated with reviewing and updating General Plans or Local Coastal Plans, and more 
focused plans such as transportation, recreation, and water quality plans were all considered to be “Cost 
of Doing Business”.  (See Assumptions and Categories, Table 1.) 

Wildfires 

Public agencies are assumed to be responsible for fuel and equipment required for wildfire planning and 
management, as is required by the Endangered Species Act for the protection of listed species, including 
steelhead. Therefore, all costs associated with wildfire planning and management throughout the DPS 
are considered to be “Cost of Doing Business”. (See Assumptions and Categories, Tables 1 and 2.) 
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     Appendix E: Estimated Costs of Recovery Actions 

Upslope/Upstream Activities 

The costs for estuarine restoration recovery actions designed to deal with a variety of upslope/upstream 
activities were made on a per acre basis using a staff‐time scenario. Costs are based on a combination of 
GIS dimensional analysis to determine currently existing estuarine areas as well as factoring in the 
percentage of historical estuarine area that still remains. The restoration of coastal estuaries is highly 
dependent on site‐specific conditions and cannot be estimated without extensive technical and planning 
studies. (See Assumptions and Categories, Tables 2 and 16.) 

Regional Cost Estimate Tables: Categories and Assumptions 

Table 1. Cost of Doing Business (CDB) 

Action Type Cost Representation 

CDB: Enough Staff Available 0 

CDB: Inadequate Funding/Staff 01 

Over and Above CDB FTEs2 

1Defer to IRM action where additional FTEs accounted for
 2 See Bureau of Labor Statistics, FTE assumption table (2008) for costs. 

Table 2. Staff Time2 

Occupation Wage1 

($/hr.) 
Annual Wage 

($/FTE) 

Biologist 33 68030 

Biologist Technician 20 40900 
Fish and Game Warden 27 56030 

Police/Sheriff Patrol Officers 25 52810 
Forest Fire Inspectors/ Prevention 18 36400 
Forest and Conservation Workers 13 26110 
Urban and Regional Planners 30 62400 
Physical Scientists (all others) 44 91850 

1 Seasonal 
2 Source:  Bureau of Labor Statistics, 2009 

Table 3. Groundwater Management1 

Action Cost ($/gage) & ($/year) 

Installation of State/Private Gage 26136 

Installation of USGS Gage 29545 

Annual Maintenance of State/Private Gage 7955 

Annual Maintenance of USGS Gage 3409 

1 Source: Dem-WRB Streamflow Committee, 2004 
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     Appendix E: Estimated Costs of Recovery Actions 

Table 4. Fish Passage Improvement ($/Project)1 

Stream Crossing 
Land Use 

Forest Agriculture Suburban Urban 

Tributary: Total Barrier 63,636 159,090 318,181 556,818 

Tributary: Partial/Temporal Barrier 31,818 79,545 159,090 278,409 

Stream : Total Barrier 159,090 381,818 556,818 795,454 

Stream: Partial/Temporal Barrier 79,545 190,909 278,409 397,727 

1Source:  CDFG 2004 (p. 1-16) 

Table 5. Dam Removal1 

Dam Height Cost ($/foot) 

< 15’ 568,181 

>15’ 17,045 

unknown height:  complete barrier 1,022,727 

unknown height: partial/temporal/unknown barrier 511,363 

1 Source:  CDFG 2004 (p. I.11) 

Table 6. Bridge Construction1 

Bridge Type $/sq. ft. of decking 
RC Slab 191 

RC Box Girder 170 
CIP/PS Slab 168 

CIP/PS Box Girder 298 

PC/PS "I" Girder 231 
PC/PS Bulb "T" Girder 239 

Average 216 

Source:  DOT, 2008. 

Table 7. Replacing a Culvert 

New Type of Crossing  Average Cost ($) 
Bridge <40ft 51,546 

Bridge >40ft 103,093 

Bottomless/Open Bottom Arch 193,961 

Natural Bottom Pipe Arch 215,776 

Box Culvert 248,352 

Source:  NMFS 2008, p. 11-15 
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     Appendix E: Estimated Costs of Recovery Actions 

Table 8a. Road Upgrade/Road Decomissioning1 

Location Cost ($/mile) 
California 18,104 

California 93,279 

Table 8b. Road Construction (for relocation purposes)2 

Type of Road Cost ($/mile) 

Non paved: two directional 12' shared path 175,000 

Undivided 2-lane rural road w/ 5' paved shoulders 1,713,000 
1 Source:  NMFS 2008, p. 43-44 
2 Source:  DOT 2010 

Table 9. New Fish Ladder1 

Waterway Size Cost ($) 

Large 1,022,727 

Small 568,181 

1 Source:  NMFS 2008, p. 9 

Table 10. Culvert Replacement ($/Culvert)1 

Size of Waterway 
Road Type 

Forest Road Minor 2 Lane Major 2 Lane Hwy 4+ Lane 

Small (0-10') 31,976 87,209 174,419 319,767 

Medium (10-20') 87,209 220,930 319,767 436,047 

Large (20-30') 133,721 267,442 406,977 813,953 
1Source:  NMFS 2008, p. 10 

Table 11. Storm Drain Retrofit1 

Action Cost ($/filter) or ($/program) 

Catch Basin/Filter Installation 98 

Annual Maintenance Program 6452 

1Source:  Kosciusko County 2002 
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     Appendix E: Estimated Costs of Recovery Actions 

Table 12. LWD/Instream Restoration1* 

Stream Type Cost ($/mile) 

Small, Rocky 68,182 

Large, Rocky 159,091 

1Source:  CDFG 2004, p. 1.23 – 1.24 
*includes 5 yrs. of monitoring/maintenance and 10% administrative fee 

Table 13. Channel Restoration1 

Type Cost ($/mile) 

Large scale reach restoration 4,217,623 

1Source: NMFS 2008, p. 27 

Table 14. Riparian Planting 

Materials/Site 
Accessibility 

Site Preparation Costs ($/acre)1 

Flat/Light Clearing Average Clearing Steep/Heavy 
Clearing 

Low Cost 17,442 40,698 93,023 

Medium Cost 26,163 63,954 110,465 

High Cost 46,512 78,488 1,366,279 

1 Source:  NMFS 2008, p. 32 

Table 15. Bank Stabilization1 

Distance From Road (miles) Cost ($/foot) 
0.25 - 0.5 284 

0.5 - 1 313 

1 - 2 341 

2 - 3 369 

> 3 398 

1Source:  NMFS 2008, p. 38 
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     Appendix E: Estimated Costs of Recovery Actions 

Table 16. Estuary Restoration1 

Project Type Cost ($/acre) 

Small:  tide gate removal, culvert upgrade, tidal salt marsh restoration 6000 

Medium:  automated tide gates, culverts, 500 feet of new dikes 67000 

Large:  automated tide gates, excavation of fill, re-vegetation 20000 

1Source:  Coastal Resources Management Council 2010 

Table 17. Education and Outreach Programs1 

Type Cost ($) 

General Education and Outreach 76,136 

Coho Specific Education 55,682 

1 Source:  CDFG 2004, p. 1.42 

Table 18. Removal of Invasive Plant Species 

Invasive Species Cost ($/acre) 

Average 8028 
1Source: Neil 2002 
2Source: Bennet 2007 (average cost) 
3Source: U.S. FWS 2001 
4Source: Northern California Conservation Center 2010 

Table 19. Sediment Assessments1 

Location Cost ($/mile) 
Average all assessments in CA 1,240 

1Source:  NMFS 2008, p. 61-62 
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     Appendix E: Estimated Costs of Recovery Actions 

Table 20. BPG: Core 1 and 2 Population Cost Estimates 

BPG: Core 1 and 2 Population Cost Estimate 

BPG FY 1-100 Total Core 1 Core 1 FY 1-100 Core 2 Core 1 + 2 FY 1-
Costs Populations Costs Populations 100 Costs 

Santa Maria, 

Monte Arido 905,765,708 Santa Clara, 
Santa Ynez, 598,092,098 No Core 2 

Identified N/A 

Ventura 

Conception 
Coast 496,776,819 

Mission, 
Carpinteria, 
Rincon 

178,635,055 Goleta & 
Gaviota 

358,983,979 

Santa Monica 
Mountains 125,825,465 Malibu, Topanga 49,591,810 Arroyo Sequit 72,512,230 

Mojave Rim 261,428,356 San Gabriel 
Mainstem 120,068,707 Santa Ana 176,623,694 

Santa Catalina 
Gulf Coast 344,666,136 

San Juan, San 
Luis Rey, San 
Mateo, Santa 
Margarita 

149,990,421 San Onofre, San 
Dieguito 

262,473,286 

Funding Recovery Actions 

Many of the recovery actions identified in the recovery action tables are intended to restore basic 
ecosystem processes and function such as more natural hydrologic conditions, water quality, and riparian 
and estuarine habitats. These actions will, in many cases, serve to restore multiple native species and 
associated human uses of these natural resources. As a result, such activities may be eligible for funding 
from multiple funding sources at the federal, state, and local levels. 

Federal funding sources include: 

 NOAA/NMFS Restoration Center Community-Based Restoration Program 
NOAA/NMFS Restoration Center Open Rivers Initiative 

 NOAA/NMFS Proactive Species of Concern Grant Program 
 NOAA National Sea Grant College Program 
 NOAA Coastal and Estuarine Land Conservation Program 
 NOAA/ACOE/USFWS/EPA/NRCS Estuary Habitat Restoration Program 
 EPA Wetlands Protection Grants and Near Coastal Waters Programs 
 US. Department of Transportation Highway Bridge Rehabilitation and Replacement Program 
 U.S. Fish and Wildlife Service National Coastal Wetlands Conservation Grant Program 
 U.S. Fish and Wildlife Service Coastal Program 
 U.S. Fish and Wildlife Service Partners for Fish and Wildlife Program 
 U.S. Fish and Wildlife Service North American Wetland Conservation Act 
 National Resource Conservation Service 
 Federal Highway Administration – Road Aquatic Species Passage Funding 

State funding sources include:  

 California Department of Fish and Game Pacific Coast Salmon Restoration Fund
 
 California Coastal Conservancy Proposition 84 Funds
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     Appendix E: Estimated Costs of Recovery Actions 

 California Coastal Conservancy Southern California Wetlands Recovery Project Community 
Wetland Restoration Grants 

 California Wildlife Conservation Board 
 California State and Regional Water Quality Control Board Clean Water Grant Program 
 California Integrated Watershed Management Grant Program Proposition 50 Funds 
 California Department of Parks and Recreation Habitat Conservation Fund 
 CalTrans Environmental Enhancement and Mitigation Program 
 U.C. California/NOAA California Sea Grant College Program 

In addition to federal and state funding sources, there are also numerous private national, regional and 
local funding sources for southern California habitat restoration projects, such as: 

 National Fish and Wildlife Foundation 
 Santa Barbara County Coastal Resource Enhancement Fund 
 Santa Monica Bay Restoration Commission Proposition Prop 84 Grant Program 
 San Diego Association of County Governments TransNet Environmental Mitigation Program 

Many of these grant programs also offer technical assistance, including project planning, design, 
permitting, monitoring.  Additionally, regional personnel with NOAA, California Department of Fish 
and Game, and the U.S. Fish and Wildlife Service can provide assistance and current information on the 
status of individual grant programs. 
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