





AFRP
Bay/Delta
BRT
CALFED
CAMP
CCWD
CCWMG
CDFG
CESA
CMARP
cm
cm/sec
CNFH
CvP
CVPIA
CVSEPWT
CWT
Delta
DPS
DWR
ERP

ESA

ESU
EWA
FRFH
ft/sec
IEP

m

m/sec
NMFS
NOAA
QC
RBDD
Reclamation
RM

RST
SEWD
TRT
USFWS
VSP
WSRCD

List of Acronyms

Anadromous Salmonid Restoration Program

San Francisco Bay/Sacramento-San Joaquin Delta
Biological Resource Team

CALFED Bay-Delta Program

Comprehensive Assessment and Monitoring Program
Contra Costa Water District

Cow Creek Watershed Management Group
California Department of Fish and Game
California Endangered Species Act
Comprehensive Monitoring Assessment and Research Program
centimeters

centimeters per second

Coleman National Fish Hatchery

Central Valley Project

Central Valley Project Improvement act

Central Valley Salmonid Escapement Project Work Team
Coded Wire Tag

Sacramento-San Joaquin Delta

Distinct Population Segment

Department of Water Resources

Ecosystem Restoration Program

Endangered Species Act

Evolutionarily Significant Unit

Environmental Water Account

Feather River Fish Hatchery

feet per second

Interagency Ecological Program

meters

millimeters per second

National Marine Fisheries Service

National Oceanic and Atmospheric Administration
Quality Control

Red Bluff Diversion Dam

Bureau of Reclamation

River Mile

Rotary Screw Trap

Stockton East Water District

Technical Review Team

U.S. Fish and Wildlife Service

Viable Salmonid Population

Western Shasta Resource Conservation District





















































































































































































































































































































































































































































































































































































































Appendix C Priority 2 Recovery Actions
Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
2.10.38.2 Provide water temperatures|  1.3: Threats to Long-term NMFS, CDFG, N/A N/A N/A N/A
in the Merced River that meet Habitat Quality and USFWS, DWR
steelhead thermal requirements based| Complexity Reclamation,
on the spatial and temporal distribution| FERC
of these fish through FERC processes
and ESA consultations.
2.10.38.3 Develop agreements with 5.2: Threats Long-term NMFS, CDFG, N/A TBD TBD TBD
landowners, water districts, and Resulting from USFWS, DWR
Federal and State agencies to provide] ~Climate Change Reclamation
additional instream flows or purchase
water rights, and/or restore riparian
habitat to promote shading in the
Merced River (AFRP website 2005).
2.10.38 Water 2.10.38.4 Study the potential quantity Long-term NMFS, CDFG, 43 - 100 TBD TBD TBD  |Water transfer costs range
temperature affecting of coldwater available in New USFWS, DWR per AF per from $43 to 100 per acre-foot
adults and spawning | Exchequer Reservoir given a range of Reclamation year per year. Source: Thomson
in the Merced River. climate change scenarios; provide and Pinkerton 2008.
structures to access coldwater pool if
needed for the protection of
anadromous fishes.
Steelhead Calaveras River. 2.10.39 Limited 2.10.39.1 Implement Phase 1 1.1 Threats to Long-term NMFS, CDFG, | Stockton East N/A TBD TBD TBD
instream gravel supply| restoration plan for anadromous fish in] Spawning Habitat USFWS, DWR Water District
affecting spawning the Calaveras River (AFRP website Reclamation,
habitat availability in 2005). Corps
the Calaveras River.
Steelhead San Joaquin River. 2.10.40 Limited 2.10.40.1 Increase releases from 1.1: Threats to Long-term |Reclamation,| DWR, Friant Water N/A TBD TBD TBD
spawning habitat | Friant Dam as agreed upon in the San| Spawning Habitat NMFS, CDFG Users
availability in the San | Joaquin River settlement; Conduct an USFWS, Authority,
Joaquin River. instream flow study to identify a Corps NRDC
spawning habitat-flow relationship and
to identify factors (e.g., substrate size
and quality, velocity, water depth)
limiting spawning habitat availability.
Spring-run
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Appendix C

Priority 2 Recovery Actions

Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments

Steelhead Calaveras River. 2.10.41 Loss of natura 2.10.41.1 Implement Phase 1 1.3: Threats to Long-term NMFS, CDFG, | Stockton East N/A TBD TBD TBD
river morphology and | restoration plan for anadromous fish in| Habitat Quality and USFWS, DWR Water District
function affecting the Calaveras River (AFRP website Complexity Reclamation,
juveniles in the 2005). Corps
Calaveras River.

2.10.41.2 Curtail further development| 4.1: Threats from | Long-term Corps, DWR, Local N/A N/A N/A N/A
in active Calaveras River floodplains Inadequacy of NMFS, CDFG | governments
through zoning restrictions, county | Existing Regulatory USFWS
master plans, and other Federal, State Mechanisms
and county planning and regulatory
processes.
2.10.41 Loss of natura 2.10.41.3 Utilize bio-technical Long-term Corps, DWR, 5,000 - TBD TBD TBD  [Cost for riparian restoration
river morphology and techniques that integrate riparian Reclamation,| CDFG, 135,000 would vary depending on the
function affecting restoration for river bank stabilization NMFS, CBDA per acre site's slope and accessibility
juveniles in the instead of conventional rip rap in the USFWS (e.g., flat/light clearing or
Calaveras River. Calaveras River. steep/heavy clearing) Source:
Evergreen 2003, p. 16
2.10.41.4 Increase monitoring and Long-term Corps SWRCB N/A N/A N/A N/A
enforcement of illegal rip rap
applications in the Calaveras River.
2.10.41.5 Develop education and Long-term |Reclamation,| CDFG, |Various NGOs N/A TBD TBD TBD  [Cost would depend on the
outreach programs to encourage river NMFS, DWR types of educational and
stewardship in the Calaveras River. USFWS outreach programs developed
and implemented (e.g., the
Kids and Creeks: Restoration
Ecology in Action program
implemented in Butte County
schools cost $22,000
annually). Source: AFRP
1999.

Steelhead Mokelumne River. 2.10.42 Low flow 2.10.42.1 Evaluate pulse flow benefits| ~ 1.3: Threats to Long-term NMFS, CDFG, N/A TBD TBD TBD Cost to assess the relative
conditions in the for steelhead attraction and passage inf Habitat Quality and USFWS, DWR benefits of fall pulse flow
Mokelumne River the Mokelumne River; if pulse flows Complexity Reclamation allocations on the Tuolumne
affecting the adult are determined to be effective for River $49,954. Source:
immigration and attracting steelhead, implement the Bureau of Reclamation
holding and juvenile most beneficial pulse flow regime. Website 2004.
rearing and
outmigration life stage,
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Appendix C

Priority 2 Recovery Actions

Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
2.10.42 Low flow 2.10.42.2 Provide for flows that are Long-term NMFS, CDFG, N/A N/A N/A N/A
conditions in the protective of all steelhead life stages USFWS, DWR
Mokelumne River through FERC processes and Section Reclamation
affecting the adult 7 implementation.
immiaration and
2.10.42.3 Work with State and Federall Long-term NMFS, CDFG, 43 - 100 TBD TBD TBD  |Water transfer costs range
water acquisition programs to dedicate USFWS, DWR per AF per from $43 to 100 per acre-foot
instream water in the Mokelumne Reclamation year per year. Source: Thomson
River. and Pinkerton 2008.
2.10.42.4 Dedicate instream flow from
Camanche Dam water right extension
process
Steelhead Merced River. 2.10.43 Loss of 2.10.43.1 Collaborate with Santa Fe 1.3: Threats to
riparian habitat and Aggregates, CDFG and other Habitat Quality and
instream cover landowners to restore the Dredger Complexity
affecting juveniles in Tailings Reach.
the Merced River.
2.10.43.2 Federal, State, and local Long-term Corps, DWR, Local N/A N/A N/A N/A
agencies should use their authorities tg USFWS CDFG, agencies,
develop and implement programs and CDPR NGOs
projects that focus on retaining,
restoring and creating river riparian
corridors within their jurisdiction in the
Merced River watershed.
2.10.43.3 Increase monitoring and Long-term Corps SWRCB N/A N/A N/A N/A
enforcement of illegal rip rap
applications in the Merced River.
2.10.43.4 Permanently protect riparian
habitat through easements and/or land
acquisition
Steelhead San Joaquin River, Merced 2.10.44 Loss of  |2.10.44.1 Develop floodplain habitat o 1.3: Threats to Long-term NMFS, CDFG, 1800 - TBD TBD TBD  [Cost would depend on the
River, Stanislaus River, and| floodplain habitat in | private properties through easements | Habitat Quality and USFWS, DWR 4800 per land's zoning, its proximity to
Tuolumne River. the San Joaquin River| or land acquisition (AFRP website Complexity Reclamation acre an urban area, and its
affecting juveniles 2005). development potential.
produced in the San Source: Thomson and
Joaquin, Merced, Pinkerton 2008.
Stanislaus, and
Tuolumne rivers.
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Priority 2 Recovery Actions

Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
Spring-run 2.10.44.2 implement the San Joaquin
River National Refuge Riparian Habitaf
Protection and Floodplain Restoration
Project (AFRP website 2005).
2.10.44.3 BDCP floodways (erin)
2.10.44.4 Curtail further development
in active San Joaquin River floodplain}
through zoning restrictions, county
master plans, and other Federal, State
and county planning and regulatory
processes.

Steelhead Mokelumne River. 2.10.45 Limited 2.10.45.1 Continue implementing a 1.1: Threats to Long-term NMFS, CDFG, N/A 84,000 TBD TBD  |The proposed Mokelumne
instream gravel supply| spawning gravel augmentation plan fo] Spawning Habitat USFWS, DWR River Spawning Habitat
affecting spawning the Mokelumne River. Reclamation Improvement Project
habitat availability in consisted of the annual
the Mokelumne River. placement of 1,200 cubic

yards of gravel (600 cubic
yards of 2 - 6 inch diameter,
300 cubic yards of % - 2 inch
diameter and 300 cubic yards
of 6 - 9 inch diameter) in toe
bar configurations,
perpendicular to the stream
flow, for two consecutive
years, and was estimated at
approximately $84,000.

Steelhead Tuolumne River. 2.10.46 Low flows | 2.10.46.1 Evaluate pulse flow benefits| ~ 1.3: Threats to Long-term NMFS, CDFG, | Modesto and N/A TBD TBD TBD  [Cost to assess the relative

affecting the adult | for steelhead attraction and passage irj Habitat Quality and USFWS, DWR Turlock benefits of fall pulse flow
immigrationand | the Tuolumne River; if pulse flows are Complexity Reclamation Irrigation allocations on the Tuolumne
holding life stage in |determined to be effective for attracting Districts River was $49,954. Source:
the Tuolumne River. steelhead, implement the most Bureau of Reclamation
beneficial pulse flow regime. Website 2004.
2.10.46.2 Provide for flows that are Long-term NMFS, CDFG, | Modesto and N/A N/A N/A N/A
protective of all steelhead life stages in| USFWS, DWR Turlock
the Tuolumne River through FERC Reclamation Irrigation
processes and Section 7 Districts
implementation.
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Appendix C Priority 2 Recovery Actions
Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
2.10.46.3 Work with State and Federall Long-term NMFS, CDFG, | Modesto and | 43-100 TBD TBD TBD  |Water transfer costs range
water acquisition programs to dedicate USFWS, DWR Turlock per AF per from $43 to 100 per acre-foot
instream water in the Tuolumne River. Reclamation Irrigation year per year. Source: Thomson
Districts and Pinkerton 2008.
Steelhead Calaveras River. 2.10.47 2.10.47.1 Modify sport-fishing 1.3: Threats to Long-term NMFS CDFG N/A N/A N/A N/A
Harvest/Angling regulations to further minimize Habitat Quality and
impacts affecting adulf harvest/angling impacts on steelhead Complexity
immigration and | in the Calaveras River. Erin thinks this
embryo incubation should be removed
(wading on top of
redds containing
incubating embryos).
2.10.47.2 Modify sport fishing 2.1: Threats from | Long-term NMFS CDFG N/A N/A N/A N/A
regulations in the Calaveras River to Overutilization
minimize the impact of anglers wading
in the river during steelhead embryo
incubation.
2.10.47.3 Implement outreach projects| Long-term |Reclamation,| CDFG, [Various NGOs N/A TBD TBD TBD  [Costwould depend on the
in the Calaveras River watershed to NMFS, DWR types of educational and
educate the public regarding the USFWS outreach programs developed
steelhead life cycle including how to and implemented.
identify a steelhead redd.

Steelhead Stanislaus River. 2.10.48 Loss of 2.10.48.1 Make set-back levees 1.3: Threats to Long-term Corps, DWR, 35-4 TBD TBD TBD Cost estimate for levee
riparian habitat and integral components of the Corp’s | Habitat Quality and Reclamation,| CDFG million per sethack and planting on
instream cover in the authorized bank protection or Complexity NMFS, mile Twitchell Island. Source:
Stanislaus River ecosystem restoration efforts (NMFS USFWS Nuedeck 2000.
affecting the juvenile 2006).
rearing and
outmigration.

2.10.48.2 Work with local land owners Long-term NMFS, CDFG, Stanislaus 5,000 - TBD TBD TBD  [Cost for riparian restoration
to restore riparian habitats in the USFWS, DWR River Fish 135,000 would vary depending on the
Stanislaus River. Reclamation Group per acre site's slope and accessibility
(e.g., flat/light clearing or
steep/heavy clearing) Source:
Evergreen 2003, p. 16
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Appendix C Priority 2 Recovery Actions
Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
2.10.48 Loss of 2.10.48.3 Permanently protect riparian
riparian habitat and | habitat through easements and/or land
instream cover in the acquisition
Stanislaus River
affecting the juvenile
rearing and
outmigration.
Steelhead San Joaquin River, 2.10.49 Predation on | 2.10.49.1 Implement a study designed]  1.3: Threats to 5 Years USFWS, CDFG, N/A TBD TBD TBD  |One proposed study to
Tuolumne River, Merced [juvenile steelhead to develop quantitative estimates of | Habitat Quality and NMFS, DWR document the temporal and
River, Stanislaus River. |occurring in the San | predation on steelhead by non-native Complexity Reclamation spatial scales of predation
Joaquin River Basin. species in the San Joaquin River. dynamics on outmigrating
salmon in the Delta cost
approximately $800,000.
Source: Stillwater Sciences
2001.
Spring-run 2.10.49.2 Implement programs and | 3.2: Threats from | Long-term USFWS, CDFG, |[Various NGOs N/A TBD TBD TBD  [Cost estimate for the
measures designed to control non- Predation NMFS, DWR sampling and removal of
native predatory fish in the San Reclamation smallmouth bass in the upper
Joaquin River (NMFS 2007b), Colorado River was
including harvest management approximately $73,000. 36
techniques and programs for non- river miles were sampled
native predators (e.g., striped bass, three times using boat and raff
largemouth bass, and smallmouth based electrofishing. Source:
bass). Colorado River Recovery
Program 2004.
2.10.49.3 Implement projects to Long-term USFWS, CDFG, N/A TBD TBD TBD
minimize predation at weirs, diversion NMFS, DWR
dams, and related structures in the Reclamation,
San Joaquin River. Corps
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Priority 2 Recovery Actions

Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
) ) Recovery Criteria Federal State Other Parties  [Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
2.10.49 Predation on | 2.10.49.4 Improve nearshore refuge Long-term Corps, DWR, 10,000 - TBD TBD TBD  |Cost of improving refuge
juvenile steelhead cover for salmonids in the San Joaquin USFWS, CDFG 50,000 per| cover could range from
occurring in the San River to minimize predatory NMFS stream approximately $10,000 to
Joaquin River Basin. |opportunities for striped bass and othe mile or 50,000 per stream mile for
non-native predators. 10,000 - installation of LWD, or
80,000 per $10,000 to $80,000 for each
ELJ engineered log jam (ELJ)
constructed. Cost ranges
include construction, design,
permitting, basic monitoring (2
years), routine maintenance
(2 years), reestablishing the
site to prior conditions, and
project management costs.
Source: Evergreen 2003.
2.10.49.5 BDCP fluctuating salinity
(Erin)
Steelhead San Joaquin River. 2.10.50 Limited 2.10.50.1 Develop and implement a 1.1: Threats to Long-term NMFS, CDFG, N/A TBD TBD TBD The proposed Mokelumne
instream gravel supply| spawning gravel augmentation plan in| Spawning Habitat USFWS, DWR River Spawning Habitat
affecting spawning the San Joaquin River. Reclamation Improvement Project
habitat availability in consisted of the annual
the San Joaquin River placement of 1,200 cubic
yards of gravel (600 cubic
yards of 2 - 6 inch diameter,
300 cubic yards of % - 2 inch
diameter and 300 cubic yards|
of 6 - 9 inch diameter) in toe
bar configurations,
perpendicular to the stream
flow, for two consecutive
Spring-Run years, and was estimated at
approximately $84,000.
Steelhead Mokelumne River. 2.10.51 2.10.51.1 Modify sport-fishing 2.1: Threats from | Long-term NMFS CDFG N/A N/A N/A N/A
Harvest/Angling regulations to further minimize Overutilization
impacts affecting adulf harvest/angling impacts on steelhead
immigration and in the Mokelumne River.
embryo incubation.
2.10.51.2 Modify sport fishing Long-term NMFS CDFG N/A N/A N/A N/A
regulations to minimize the impact of
anglers wading in the Mokelumne
River during steelhead embryo
incubation.
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Priority 2 Recovery Actions

Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
2.10.51.3 Implement outreach projects| Long-term NMFS, CDFG, N/A TBD TBD TBD
in the Mokelumne River basin to USFWS, DWR
educate the public regarding the Reclamation
steelhead life cycle including how to
identify a steelhead redd.
Steelhead Stanislaus River. 2.10.52 2.10.52.1 Modify sport-fishing 2.1: Threats from | Long-term NMFS CDFG N/A N/A N/A N/A
Harvest/Angling regulations to further minimize Overutilization
impacts affecting adulf| harvest/angling impacts on steelhead
immigration, spawning in the Stanislaus River.
and embryo
incubation.
2.10.52.2 Modify sport fishing Long-term NMFS CDFG N/A N/A N/A N/A
regulations to minimize the impact of
anglers wading in the Stanislaus River
during steelhead embryo incubation.
2.10.52.3 Implement outreach projects| Long-term NMFS, CDFG, Stanislaus N/A TBD TBD TBD
in the Stanislaus River to educate the USFWS, DWR River Fish
public regarding the steelhead life Reclamation Group
cycle including how to identify a
steelhead redd.
Steelhead San Joaquin River. 2.10.53 2.10.53.1 Modify sport-fishing 2.1: Threats from | Long-term NMFS CDFG N/A N/A N/A N/A
Harvest/Angling regulations to further minimize Overutilization
impacts affecting adulf| harvest/angling impacts on steelhead
immigration and in the San Joaquin River.
embryo incubation.
2.10.53.2 Modify sport fishing Long-term NMFS CDFG N/A N/A N/A N/A
regulations to minimize the impact of
anglers wading in the San Joaquin
River during steelhead embryo
incubation.
2.10.53.3 Implement outreach projects| Long-term NMFS, CDFG, NGOs N/A TBD TBD TBD
in the San Joaquin River watershed to USFWS, DWR
educate the public regarding the Reclamation
steelhead life cycle including how to
identify a steelhead redd.
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Priority 2 Recovery Actions

Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
Steelhead Calaveras River. 2.10.54 Predation in 2.10.54.1 Implement programs and 1.3: Threats to Long-term NMFS, CDFG, N/A TBD TBD TBD  |Cost estimate for the
the Calaveras River. measures designed to control non- | Habitat Quality and USFWS DWR sampling and removal of
native predatory fish in the Calaveras Complexity smallmouth bass in the upper
River basin (NMFS 2007b), including Colorado River was
harvest management techniques and approximately $73,000. 36
programs for non-native predators river miles were sampled
(e.g., striped bass, largemouth bass, three times using boat and raff
and smallmouth bass). based electrofishing. Source:
Colorado River Recovery
Program 2004.
2.10.54.2 Implement projects to 3.2: Threats from | Long-term NMFS, CDFG, N/A TBD TBD TBD
minimize predation at weirs, diversion Predation USFWS DWR
dams, and related structures in the
Calaveras River.
2.10.54.3 Improve nearshore refuge Long-term NMFS, CDFG, 10,000 - TBD TBD TBD  [Cost of improving refuge
cover for salmonids in the Calaveras USFWS DWR 50,000 per| cover could range from
River to minimize predatory stream approximately $10,000 to
opportunities for striped bass and othel mile or 50,000 per stream mile for
non-native predators. 10,000 - installation of LWD, or
80,000 per $10,000 to $80,000 for each
ELJ engineered log jam (ELJ)
constructed. Cost ranges
include construction, design,
permitting, basic monitoring (2
years), routine maintenance
(2 years), reestablishing the
site to prior conditions, and
project management costs.
Source: Evergreen 2003.
2.10.54 Predation in | 2.10.54.4 Flow manipulation to mimic
the Calaveras River. natural hydrograph to flush out
predators and maintain colder water
temperatures (put in all predation
threat sections)
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Priority 2 Recovery Actions

Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
Steelhead Tuolumne River. 2.10.55 Predation in 2.10.55.1 Implement programs and 1.3: Threats to Long-term NMFS, CDFG, N/A TBD TBD TBD  |Cost estimate for the
the Tuolumne River. measures designed to control non- | Habitat Quality and USFWS DWR sampling and removal of
native predatory fish in the Tuolumne Complexity smallmouth bass in the upper
River (NMFS 2007b), including harves Colorado River was
management techniques and programd approximately $73,000. 36
for non-native predators (e.g., striped river miles were sampled
bass, largemouth bass, and three times using boat and raff
smallmouth bass). based electrofishing. Source:
Colorado River Recovery
Program 2004.
2.10.55.2 Implement projects to 3.2: Threats from | Long-term NMFS, CDFG, | Modesto and N/A TBD TBD TBD
minimize predation at weirs, diversion Predation USFWS DWR Turlock
dams, and related structures in the Irrigation
Tuolumne River. Districts
2.10.55 Predationin | 2.10.55.3 Improve nearshore refuge Long-term NMFS, CDFG, 10,000 - TBD TBD TBD  [Cost of improving refuge
the Tuolumne River. | cover for salmonids in the Tuolumne USFWS DWR 50,000 per| cover could range from
River to minimize predatory stream approximately $10,000 to
opportunities for striped bass and othe mile or 50,000 per stream mile for
non-native predators. 10,000 - installation of LWD, or
80,000 per $10,000 to $80,000 for each
ELJ engineered log jam (ELJ)
constructed. Cost ranges
include construction, design,
permitting, basic monitoring (2
years), routine maintenance
(2 years), reestablishing the
site to prior conditions, and
project management costs.
Source: Evergreen 2003.
Steelnead ~ Mokelumne River, Tuolumne| 2.10.56 The Stockton|  2.10.56.1 Identify and implement 1.3: Threats to Long-term Corps, CDFG N/A TBD TBD TBD
River, Calaveras River, San| Deep Water Ship | projects designed to improve passage| Habitat Quality and USFWS,
Joaquin River, Merced River| Channel presents an | and habitat conditions at the Stockton Complexity NMFS
Stanislaus River. impediment to adult Deep Water Ship Channel.
steelhead migrating to
natal spawning
tributaries.
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Priority 2 Recovery Actions

Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  [Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
2.10.56.2 Jeff's B.O. add in 5.4: Threats from
Migration
Obstructions and
Impediments
Steelhead Merced River, Tuolumne ]2.10.57 Loss of natura| 2.10.57.1 Make set-back levees and 1.3: Threats to
River, Stanislaus River, and |river morphology and ecosystem restoration integral Habitat Quality and
San Joaquin River. function in the San components of the Corp’s and the Complexity
Joaquin River California State Plan (FloodSAFE) for
affecting juveniles authorized bank protection projects
produced in the related to flood control (NMFS 2006).
Merced River, Implement bank revetment removal
Tuolumne River, programs and projects and breach or
Stanislaus River and | remove abandoned levees during set-
San Joaquin River. back levee projects.
2.10.57.2 Utilize bio-technical 4.1: Threats from | Long-term Corps, DWR, 5,000 - TBD N/A N/A Cost for riparian restoration
techniques that integrate riparian Inadequacy of Reclamation,| CDFG, 135,000 would vary depending on the
restoration for river bank stabilization | Existing Regulatory NMFS, CBDA per acre site's slope and accessibility
instead of conventional rip rap in the Mechanisms USFWS (e.g., flat/light clearing or
San Joaquin River. steep/heavy clearing) Source:
Evergreen 2003, p. 16
2.10.57.3 Curtail further development Long-term Corps, DWR, Local N/A N/A N/A N/A
in active San Joaquin River floodplaing} NMFS, CDFG, | governments
through zoning restrictions, county USFWS DPC
master plans, and other Federal, State
and county planning and regulatory
processes.
2.10.57.4 Increase monitoring and Long-term Corps SWRCB N/A N/A N/A N/A
enforcement of illegal rip rap
applications in the San Joaquin River.
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Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3

Species Population(s) Threat Addressed Comments
2.10.57 Loss of natura| ~ 2.10.57.5 Develop education and Long-term NMFS, DWR, Landowners N/A TBD TBD TBD  |Cost would depend on the
river morphology and | outreach programs to encourage river USFWS, CDFG types of educational and
function in the San stewardship in the San Joaquin River USFS, EPA, outreach programs developed
Joaquin River basin. Resource and implemented (e.g., the
affecting juveniles Conservation Kids and Creeks: Restoration
produced in the Districts Ecology in Action program
Merced River, implemented in Butte County
Tuolumne River, schools cost $22,000
Stanislaus River and annually). Source: AFRP
San Joaquin River. 1999.

2.10.57.6 Implement flow schedule thaf
mimics the natural hydrograph.

Steelhead Tuolumne River. 2.10.58 Water quality 2.10.58.1 Develop a baseline 1.2: Threats to Water|] 3 Years NMFS, SWRCB, | Modesto and N/A 50,000 - | 50,000 - | 50,000 - |Costwould depend on the
affecting adult monitoring program for the Tuolumne Quality USFWS, DHS, Turlock 100,000 100,000 | 100,000 |types and number of
immigration and River to evaluate water quality EPA, DWR, Irrigation parameters monitored (e.g.,
holding in the throughout the watershed to identify Resource CDFG Districts cost to develop and
Tuolumne River. areas of concern. Conservation implement a water quality

Districts program on the American,
Carson, Mokelumne,
Stanislaus and Truckee
Rivers within Alpine County
for one year was
approximately $60,000).
Source: Sierra Nevada
Conservancy Website 2008b.
2.10.58 Water quality 2.10.58.2 Encourage voluntary 4.1: Threats from | Long-term NMFS, DWR, Landowners 10,000 per| TBD TBD TBD  |Cost would depend on the
affecting adult landowner participation in the Inadequacy of USFWS, CDFG workshop types of outreach projects
immigration and Tuolumne River watershed in Existing Regulatory USFS, EPA, conducted and available
holding in the educational opportunities such as Mechanisms Resource funding (e.g., the Sustainable
Tuolumne River. water quality short courses, field Conservation Agriculture Workshop
demonstrations and distribution of Districts educated landowners in the
water quality “Fact Sheets”. Sierra Valley on water
management and
conservation, water quality
monitoring, and water quality
improvement, and cost
approximately $10,000).
Source: Sierra Nevada
Conservancy Website 2008a.
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Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
2.10.58.3 Pursue grant funding or cost Long-term NMFS, SWRCB, N/A TBD TBD TBD
share payments for landowners to USFWS, DHS,
inventory, prepare plans and EPA, DWR,
implement best-management practiced Resource CDFG
that reduce water quality impacts in thg Conservation
Tuolumne River. Districts
2.10.58.4 Increase monitoring and Long-term SWRCB, Local N/A N/A N/A N/A
enforcement in the Tuolumne River to RWQCBs| agriculture
ensure that the water quality criteria groups
established in the Central Valley Watel
Quality Control Plan (Basin Plan) are
met for all potential pollutants
excluding water temperature (SWRCB
2007).
Steelhead Stanislaus River. 2.10.59 Predation in | 2.10.59.1 Implement programs and 1.3: Threats to Long-term NMFS, CDFG, Stanislaus N/A TBD TBD TBD  |Cost estimate for the
the Stanislaus River. | measures designed to control non- | Habitat Quality and USFWS DWR River Fish sampling and removal of
native predatory fish in the Stanislaus Complexity Group smallmouth bass in the upper
River (NMFS 2007b), including harves Colorado River was
management techniques and programd approximately $73,000. 36
for non-native predators (e.g., striped river miles were sampled
bass, largemouth bass, and three times using boat and raff
smallmouth bass). based electrofishing. Source:
Colorado River Recovery
Program 2004.
2.10.59.2 Implement projects to 3.2: Threats from | Long-term NMFS, CDFG, Stanislaus N/A TBD TBD TBD
minimize predation at weirs, diversion Predation USFWS DWR River Fish
dams, and related structures in the Group
Stanislaus River.
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Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
2.10.59.3 Improve nearshore refuge Long-term NMFS, CDFG, Stanislaus 10,000 - TBD TBD TBD  |Cost of improving refuge
cover for salmonids in the Stanislaus USFWS DWR River Fish |50,000 per cover could range from
River to minimize predatory Group stream approximately $10,000 to
opportunities for striped bass and othel mile or 50,000 per stream mile for
non-native predators. 10,000 - installation of LWD, or
80,000 per $10,000 to $80,000 for each
ELJ engineered log jam (ELJ)
constructed. Cost ranges
include construction, design,
permitting, basic monitoring (2
years), routine maintenance
(2 years), reestablishing the
site to prior conditions, and
project management costs.
Source: Evergreen 2003.
Steelhead Merced River. 2.10.60 Predation in | 2.10.60.1 Implement programs and 1.3: Threats to Long-term NMFS, CDFG, N/A TBD TBD TBD  |Cost estimate for the
the Merced River. measures designed to control non- | Habitat Quality and USFWS DWR sampling and removal of
native predatory fish in the Merced Complexity smallmouth bass in the upper
River (NMFS 2007b), including harves Colorado River was
management techniques and programd approximately $73,000. 36
for non-native predators (e.g., striped river miles were sampled
bass, largemouth bass, and three times using boat and raff
smallmouth bass). based electrofishing. Source:
Colorado River Recovery
Program 2004.
2.10.60.2 Implement projects to 3.2: Threats from | Long-term NMFS, CDFG, N/A TBD TBD TBD
minimize predation at weirs, diversion Predation USFWS DWR
dams, and related structures in the
Merced River.
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Species

Population(s)

Threat

Recovery Action(s)

Threat Abatement
Recovery Criteria
Addressed

Duration

Involved Parties

Estimated Cost ($)

Federal

State

Other Parties

Cost Per Uni

Year 1

Year 2

Year 3

Comments

2.10.60.3 Improve nearshore refuge
cover for salmonids in the Merced
River to minimize predatory
opportunities for striped bass and othel
non-native predators.

Long-term

NMFS,
USFWS

CDFG,
DWR

10,000 -
50,000 per|
stream
mile or
10,000 -
80,000 per|
ELJ

TBD

TBD

TBD

Cost of improving refuge
cover could range from
approximately $10,000 to
50,000 per stream mile for
installation of LWD, or
$10,000 to $80,000 for each
engineered log jam (ELJ)
constructed. Cost ranges
include construction, design,
permitting, basic monitoring (2
years), routine maintenance
(2 years), reestablishing the
site to prior conditions, and
project management costs.
Source: Evergreen 2003.

Steelhead

Mokelumne River.

2.10.61 Water quality
in the Mokelumne
River affecting the
embryo incubation life
stage.

Public Draft Recovery Plan

2.10.61.1 Develop a baseline
monitoring program for the Mokelumneé]
River to evaluate water quality
throughout the watershed to identify
areas of concern.

1.2: Threats to Wate
Quality

3 Years

NMFS,
USFWS,
EPA,
Resource
Conservation
Districts

SWRCB,
DHS,
DWR,
CDFG

N/A

50,000 -
100,000

50,000 -
100,000

50,000 -
100,000

Cost would depend on the
types and number of
parameters monitored (e.g.,
cost to develop and
implement a water quality
program on the American,
Carson, Mokelumne,
Stanislaus and Truckee
Rivers within Alpine County
for one year was
approximately $60,000).
Source: Sierra Nevada
Conservancy Website 2008b.

2.10.61.2 Encourage voluntary
landowner participation in the
Mokelumne River watershed in
educational opportunities such as
water quality short courses, field
demonstrations and distribution of
water quality “Fact Sheets”.

4.1: Threats from
Inadequacy of
Existing Regulatory
Mechanisms

Long-term

NMFS,
USFWS,
USFS, EPA,
Resource
Conservation
Districts

DWR,
CDFG

Landowners

10,000 per|
workshop

TBD

TBD

TBD

Cost would depend on the
types of outreach projects
conducted and available
funding (e.g., the Sustainable
Agriculture Workshop
educated landowners in the
Sierra Valley on water
management and
conservation, water quality
monitoring, and water quality
improvement, and cost
approximately $10,000).
Source: Sierra Nevada
Conservancy Website 2008a

213

October 2009



Appendix C

Priority 2 Recovery Actions

Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
2.10.61 Water quality |2.10.61.3 Pursue grant funding or cost Long-term NMFS, DWR, Landowners N/A TBD TBD TBD
in the Mokelumne share payments for landowners to USFWS, CDFG
River affecting the inventory, prepare plans and USFS, EPA,
embryo incubation life |implement best-management practice Resource
stage. that reduce water quality impacts in thg Conservation
Mokelumne River. Districts
2.10.61.4 Increase monitoring and Long-term SWRCB, Local N/A N/A N/A N/A
enforcement in the Mokelumne River RWQCBs| agriculture
to ensure that the water quality criteriaf groups
established in the Central Valley Watel
Quality Control Plan (Basin Plan) are
met for all potential pollutants
excluding water temperature (SWRCB
2007).
Steelhead Calaveras River. 2.10.62 Entrainment a§2.10.62.1 Implement recommendation 5.3: Threats 5 Years NMFS, CDFG, Water N/A TBD TBD TBD
diversions in the | from the Calaveras River Fish Screen|Resulting from Water| USFWS, DWR districts,
Calaveras River Facilities Feasibility Study, (SEWD Diversions Reclamation, Irrigation
affecting the juvenile 2003) Corps districts
rearing and
outmigration life
stages.
2.10.62.2 Implement conservation
measures from the Habitat
Conservation Plan
Steelhead Stanislaus River. 2.10.63 Water 2.10.63.1 Negotiate agreements with | 1.2 Threats to Water| Long-term USFWS, CDFG, Water 43 - 100 TBD TBD TBD  |Water transfer costs range
temperature in the landowners, water districts, and Quality NMFS, DWR districts, per AF per| from $43 to 100 per acre-foot
Stanislaus River | Federal and stage agencies to provide] Corps, Landowners, year per year. Source: Thomson
affecting the spawning| additional instream flows or purchase Reclamation, Local and Pinkerton 2008.
and juvenile rearing | water rights, and/or restore riparian Resource governments,
life stages. habitat to promote shading in the Conservation NGOs
Stanislaus River (AFRP website 2005)] Districts
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Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
Steelhead Mokelumne River. 2.10.64 Loss of 2.10.64.1 Make set-back levees 1.3: Threats to Long-term Corps, DWR, 35-4 TBD TBD TBD  [Cost estimate for levee
riparian habitat and | integral components of the Corp’s | Habitat Quality and Reclamation,| CDFG million per sethack and planting on
instream cover in the authorized bank protection or Complexity NMFS, mile Twitchell Island. Source:
Mokelumne River | ecosystem restoration efforts (NMFS USFWS Nuedeck 2000.
affecting juvenile 2006).
rearing.
2.10.64.2 Work with local land owners Long-term NMFS, CDFG, 5,000 - TBD TBD TBD  [Cost for riparian restoration
to restore riparian habitats in the USFWS, DWR 135,000 would vary depending on the
Mokelumne River. Resource per acre site's slope and accessibility
Conservation (e.g., flat/light clearing or
Districts steep/heavy clearing) Source:
Evergreen 2003, p. 16
2.10.64.3 Permanently protect riparian
habitat through easements and/or land|
acquisition
Steelhead Calaveras River. 2.10.65 Loss of 2.10.65.1 Make set-back levees 1.3: Threats to Long-term Corps, DWR, 35-4 TBD TBD TBD  [Cost estimate for levee
riparian habitat and | integral components of the Corp’s | Habitat Quality and Reclamation,| CDFG million per sethack and planting on
instream cover in the authorized bank protection or Complexity NMFS, mile Twitchell Island. Source:
Calaveras River ecosystem restoration efforts (NMFS USFWS Nuedeck 2000.
affecting juvenile 2006).
rearing.
2.10.65.2 Permanently protect riparian
habitat through easements and/or land|
acquisition
Steelhead Stanislaus River. 2.10.66 Water quality 2.10.66.1 Develop a baseline 1.2: Threats to Water|] 3 Years NMFS, SWRCB, Stanislaus N/A 50,000 - | 50,000 - | 50,000 - |Costwould depend on the
in the Stanislaus River| monitoring program for the Stanislaus Quality USFWS, DHS, River Fish 100,000 100,000 | 100,000 |types and number of
affecting the spawning River to evaluate water quality EPA, DWR, Group parameters monitored (e.g.,
and juvenile rearing throughout the watershed to identify Resource CDFG cost to develop and
life stages. areas of concern. Conservation implement a water quality
Districts program on the American,
Carson, Mokelumne,
Stanislaus and Truckee
Rivers within Alpine County
for one year was
approximately $60,000).
Source: Sierra Nevada
Conservancy Website 2008b.
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Recovery Action(s) Threat Abatement Duration Involved Parties Estimated Cost ($)
Recovery Criteria Federal State Other Parties  |Cost Per Uni Year 1 Year 2 Year 3
Species Population(s) Threat Addressed Comments
2.10.66.2 Encourage voluntary 4.1: Threats from | Long-term NMFS, DWR, Landowners 10,000 per| TBD TBD TBD  |Cost would depend on the
landowner participation in the Inadequacy of USFWS, CDFG workshop types of outreach projects
Stanislaus River in educational Existing Regulatory USFS, EPA, conducted and available
opportunities such as water quality Mechanisms Resource funding (e.g., the Sustainable
short courses, field demonstrations Conservation Agriculture Workshop
and distribution of water quality “Fact Districts educated landowners in the
Sheets”". Sierra Valley on water
management and
conservation, water quality
monitoring, and water quality
improvement, and cost
approximately $10,000).
Source: Sierra Nevada
Conservancy Website 2008a.
2.10.6 Water quality in|2.10.66.3 Pursue grant funding or cost Long-term NMFS, DWR, Landowners N/A TBD TBD TBD
the Stanislaus River share payments for landowners to USFWS, CDFG
affecting the spawning inventory, prepare plans and USFS, EPA,
and juvenile rearing  |implement best-management practiced Resource
life stages. that reduce water quality impacts in thg Conservation
Stanislaus River. Districts
2.10.66.4 Increase monitoring and Long-term SWRCB, Local N/A N/A N/A N/A
enforcement in the Stanislaus River to RWQCBs| agriculture
ensure that the water quality criteria groups
established in the Central Valley Wate!
Quality Control Plan (Basin Plan) are
met for all potential pollutants
excluding water temperature (SWRCB
2007\
Public Draft Recovery Plan 216 October 2009




Appendix C Priority 2 Recovery Actions

3.0 LITERATURE CITED

AFRP. Cow Creek: Develop a Watershed Management Plan - Appendix 1, Scope of Work.
Available at http://www.delta.dfg.ca.gov/AFRP/project. Accessed on November 9, 2007.

AFRP. Appendix B - FY 2006 AFRP Restoration and Research Gap Analysis. Available at
www.delta.dfg.ca.gov/AFRP/documents/FY05 Gap Analysis.pdf. Accessed on

AFRP. Anadromous Fish Restoration Program Workplan for Fiscal Year 2007. Available at
www.delta.dfg.ca.gov/AFRP/planningdocs.asp. Accessed on October 25, 2007.

CALFED. 2000. Final Programmatic EIS/EIR for CALFED Bay-Delta Program.

CALFED. 2007. Ecosystem Restoration Program Plan Year 8 and Year 8 Annotated Budget
(State FYs 2007-08; Federal FY 2008).

CDFG. 2008. California Aquatic Invasive Species Management Plan. Funded in Part by the
Ocean Protection Council, State Coastal Conservancy, and U.S. Fish and Wildlife
Service. January 2008.

DWR and USACE. 2003. Stakeholder Review Draft for Daguerre Point Dam Fish Passage
Improvement Project 2002 Fisheries Studies. Analysis of Potential Benefits to Salmon
and Steelhead From Improved Fish Passage at Daguerre Point Dam. Prepared by Entrix,
Inc. and Jud Monroe.

NMFS. 2004. Biological Opinion on the Long-Term Central VValley Project and State Water
Project Operations Criteria and Plan. Prepared by National Marine Fisheries Service,
Southwest Region. NMFS. 2006. Biological Opinion for the Sacramento River Flood
Control Project Critical Levee Erosion Repair Project.

NMFS. 2007a. Central Valley Steelhead Recovery Breakout Group Notes. Notes from Central
Valley Steelhead Recovery Workshop, May 21, 2007.

NMFS. 2007b. Summary of Threats and Recovery Actions for Spring-Run and Winter-Run
Chinook Salmon. Notes from Sacramento Salmon and Steelhead Recovery Workshop,
May 22, 2007.

SEWD. 2003. Calaveras River Fish Screen Facilities Feasibility Study. Phase 1 Summary
Report

The Nature Conservancy. Sacramento River. Available at http://www.nature.org. Accessed on
October 26, 2007.

USFWS. 2001. Final Restoration Plan for the Anadromous Fish Restoration Program: A Plan to
Increase Natural Production of Anadromous Fish in the Central Valley of California.
Prepared for the Secretary of the Interior by the United States Fish and Wildlife Service
with assistance for the Anadromous Fish Restoration Program Core Group under
authority of the Central Valley Project Improvement Act.

Public Draft Recovery Plan 217 October 2009



Appendix C Priority 2 Recovery Actions

Water Forum. 2001. Initial Fisheries and In-Stream Habitat Management and Restoration Plan
for the Lower American River. A Product of the Lower American Fisheries and In-
Stream Habitat (FISH) Working Group. Prepared by SWRI. Available at
http://www.waterforum.org.

Public Draft Recovery Plan 218 October 2009



	Priority 2



