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DISCLAIMER

Recovery plans delineate such reasonable actions as may be necessary, based upon the best

scientific and commercial data available, for the conservation and survival of listed species.
Plans are published by the National Marine Fisheries Service (NMFS), sometimes prepared with
the assistance of recovery teams, contractors, state agencies and others. 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
NMEFS only after they have been signed by the Assistant or Regional Administrator. Recovery
plans are guidance and planning documents, not regulatory documents. Identification of a
recovery action does not create a legal obligation beyond existing legal requirements. 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 dictated by new findings,

changes in species status, and the completion of recovery actions.

LITERATURE CITATION SHOULD READ AS FOLLOWS:

National Marine Fisheries Service. 2012. Final Recovery Plan for Central California Coast coho
salmon (Oncorhynchus kisutch) Evolutionarily Significant Unit. National Marine Fisheries

Service, Southwest Region, Santa Rosa, California.

ADDITIONAL COPIES MAY BE OBTAINED FROM:

National Marine Fisheries Service
Protected Resources Division

777 Sonoma Avenue, Room 325
Santa Rosa, CA 95467

Or on the web at:

http://www.nmfs.noaa.gov/pr/recovery/plans.htm
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ESU, DIVERSITY STRATA AND
POPULATION LEVEL RECOVERY ACTIONS

Many factors have resulted in the degradation of streams, declines in populations and
diminishment of the historical distribution of coho salmon across the Central California Coast
(CCC) Evolutionarily Significant Unit (ESU). These factors have been systemic and persistent
involving both environmental and political issues; they are outlined in Federal Register Notices,
the Recovery Strategy for California Coho Salmon (CDFG 2004), and this Recovery Plan
(Volume I). To effectively address these factors recovery actions must promote: (1) effective
implementation and enforcement of current laws, policies and regulations or development of
new policies and regulations; (2) adequate funding for recovery implementation; (3)
development of strategic partnerships; (4) prioritization and implementation of recovery

actions; and (5) education and outreach.

In 1988, Congress amended the Endangered Species Act (ESA) (S. Rep. No. 240, 100" Cong., 2d.
Sess. 111-32 (1988) adding that: “Section 4(f) of the Act is amended to require that each recovery plan
incorporate descriptions of site-specific management actions to achieve recovery, criteria by which to
judge success of the plan, and time frames and estimates of cost to carry out the planned
recovery...(i)ncorporation of this information will ensure that plans are explicit as possible in describing
the steps to be taken in the recovery of a species...and provide a means by which to judge the progress
being made toward recovery.” Case law has affirmed that an increase in population numbers is
insufficient to delist a species. Recovery plans are required to ensure threats to the species’
persistence and well-being are sufficiently controlled such that the species no longer requires

the protections of the ESA.

For CCC coho salmon, achieving recovery depends on two things: individuals must survive

across their life stages and populations must persist across a large geographic area over a long

Final CCC Coho Salmon ESU Recovery Plan (Volume II of III) September 2012
1



time frame. Recovery actions attempt to provide the site-specificity needed for life stage
survival while also addressing landscape level impacts. They are organized in two ways: (1)
hierarchically into ESU, diversity strata and population levels and (2) assigned to one of the five
statutory Section 4(a)(1) listing factors. Site specific recovery actions discussed in this plan
apply to the 28 focus populations. General recovery actions apply to the 11 supplemental
populations. NMEFS reviewed a wide range of resources to develop and prioritize recovery
actions including the Recovery Strategy for California Coho Salmon (CDFG 2004), state and
local watershed assessment reports, total maximum daily loads (TMDLS) plans, environmental
impact reports (EIRs), strategic management plans from cities and counties, coordination with
other divisions of NOAA, outreach to knowledgeable constituents, staff expertise, and many

other sources.

CCC coho salmon cannot wait for habitats to improve naturally and their populations to
rebound. Immediate and focused action is needed to improve the probability of survival of
each individual across life stages for all remaining populations. Preventing extinction will
require expanding broodstock programs, monitoring and conducting instream restoration that
can quickly improve their likelihood of survival (e.g., inputting wood structures to improve
habitat complexity and capacity). Furthermore, extinction prevention and recovery efforts must
occur in each of the four diversity stratum. Progress of actions for each strata will be evaluated.
If recovery actions are implemented disproportionately, the result will undermine overall ESU

viability.

Volume II provides ESU and Diversity Strata recovery actions along with the population CAP
results and site specific actions, which are organized alphabetically. The information on each
population includes: (1) a summary of current conditions and threats; (2) maps delineating
Core, Phase I, and Phase II Areas; (3) Conservation Action Planning (CAP) analysis result tables
for Viability and Threats analyses; (4) recovery actions to improve current conditions and abate
threats to the species; and (5) associated information for site specific actions (e.g., priority,

duration, cost, recovery partners, etc.).
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Central CA Coast Coho Salmon ~ ESU Level

ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary

1.1. Objective: Address the present of threatened destruction, modification or curtailment of

habitat or range
1.1.1. Recovery Action: Increase quality and extent of estuarine habitat

1.1.1.1. Action Step: Work with landowners/stakeholders to remove dikes and levees

limiting the current extent of estuary systems.

1.1.1.2. Action Step: Work with landowners/stakeholders to preserve or restore
primary processes in support of a properly functioning estuary/lagoon

ecosystem.

1.1.1.3. Action Step: Prevent development of surface water diversions that,
independently or cumulatively, will reduce inflow or impair estuarine water

quality conditions during spring/summer/fall months.

1.1.14. Action Step: Prevent future alterations (e.g., jetties, tide gates, roads, bridge
abutments, dredging, artificial breaching, etc.) to river mouth, inner estuary or

lagoon dynamics that change estuary opening patterns.

1.1.1.5. Action Step: For restoration/rehabilitation estuary projects, identify physical
(hydrology, water quality, substrate, tidal circulation, freshwater input,
inundation period, habitat complexity, etc.) and functional
(productivity/growth, staging, migration, refuge, etc.) attributes needed for

coho salmon.

1.1.1.6. Action Step: Promote the historical seasonal formation and timing of
estuary/lagoon barrier beach through removal of problematic infrastructure

and fill materials.
1.1.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions
1.2. Objective: Address the inadequacy of existing regulatory mechanisms
1.2.1. Recovery Action: Increase quality and extent of estuarine habitat

1.2.1.1. Action Step: Develop and implement Estuary Inflow Protection and
Enhancement Guidelines to maintain estuary function and provide

information for estuary restoration.
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1.2.2.

1.2.1.2.

1.2.1.3.

Action Step: Work with local county/city and state organizations to develop

alternative methods of flood control to reduce artificial breaching frequency.

Action Step: Implement patrols by citizens groups, city employees, and law

enforcement to ensure seasonal sandbars are not illegally breached.

Recovery Action: During five-year status reviews update, if necessary, recovery actions

2. Restoration- Floodplain Connectivity

2.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

2.1.1.

Recovery Action: Improve floodplain connectivity with the main channel

2.1.1.1.

2.1.1.2.

2.1.1.3.

2.1.14.

Action Step: Undeveloped and active floodplains should be protected from

channelization, development, forest conversion, and other disturbances.

Action Step: Protect and promote restoration or enhancement projects in
critical over-wintering habitats (e.g., floodplains, alcoves, backchannels, off

channel areas, estuaries and lagoons).

Action Step: Evaluate opportunities and implement restoration actions to re-
establish main channel function (e.g., meandering, substrate deposition,
seasonal patterns of overbank flows) and its connection with historical

floodplains and off-channel habitats.

Action Step: Evaluate opportunities for planned retreat of urban development
or other incompatible land uses from floodplains (similar to the City of Napa,
Napa County, CA) and alluvial valley streams to recreate natural floodplain

processes and complex off-channel habitat.

2.1.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

2.2. Objective: Address the inadequacy of existing regulatory mechanisms

2.2.1. Recovery Action: Improve floodplain connectivity with the main channel

2.2.1.1. Action Step: Prevent impacts from new development through enforcing land
use zoning appropriate to the site to protect floodplain and riparian processes.

2.2.1.2. Action Step: County zoning should consider the 20-year and 100-year
floodprone areas and design protective ordinances and compatible land use
designations in these locations.

2.2.1.3. Action Step: Undeveloped and active floodplains should be protected from
channelization, development, forest conversion, and other disturbances by
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conservation easements, county zoning, grading ordinances and other

mechanisms.

2.2.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

3. Restoration- Habitat Complexity

3.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

3.1.1. Recovery Action: Improve habitat complexity

3.1.1.1.

3.1.1.2.

3.1.1.3.

3.1.14.

3.1.1.5.

3.1.1.6.

3.1.1.7.

Action Step: Conduct outreach to potential applicants of FRGP to develop
projects addressing high-priority areas and issues identified in the recovery

plan for all four diversity strata.

Action Step: Restoration actions should focus on increasing freshwater
survival probability of coho salmon in Core areas in the next four years (e.g.,
input wood structures) and improving nearby expansion habitats (e.g. Phase I),

followed by habitat improvements to Phase II areas thereafter.

Action Step: Identify historical CCC coho salmon habitats lacking in channel
complexity, and promote restoration projects designed to create or restore
complex habitat features that provide for localized pool scour, velocity refuge,

and cover. Prioritize Core areas first, followed by Phase I and Phase Il areas.

Action Step: In stream reaches where large wood is lacking, encourage
landowners to implement wood and riparian restoration as part of their

ongoing operations.

Action Step: Maintain current LWD, boulders, and other structure-providing
features to maintain current stream complexity, pool frequency, and depth
(CDFG 2004).

Action Step: Habitat restoration and enhancement activities should emphasize
rehabilitation of ecological processes and functions, not artificial creation of
habitat. Placement of permanent of semi-permanent habitat structures in
streams should be discouraged unless it can be clearly demonstrated no other
reasonable alternative is available. Existing artificial structures that impede the
trajectory of watershed recovery towards properly functioning conditions
should be removed or remediated.

Action Step: Utilize non-lethal methods to manage beaver depredation issues
(e.g. flooding, crop damage) within the range of CCC salmonids such as flow

devices, fencing, and beaver re-location and enhance habitat complexity.
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3.1.1.8.

3.1.1.9.

Action Step: Where non-lethal methods prove unfeasible to resolve
depredation issues, relocate beaver populations to remote CCC coho streams

where habitat enhancement is needed and resource conflict is low.

Action Step: Restoration projects that introduce woody debris into any of the
28 focus, or 11 supplemental, populations should be considered an extremely

high priority.

3.1.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

3.2. Objective: Address the inadequacy of existing regulatory mechanisms

3.2.1. Recovery Action: Improve watershed conditions

3.2.1.1.

3.2.1.2.

3.2.1.3.

3.2.14.

3.2.1.5.

3.2.1.6.

3.2.1.7.

Action Step: The continuation of FRGP and PCSRF contributions is a very
high priority.

Action Step: Immediately initiate with Federal and State agencies creation of a
programmatic permit for restoration work not funded by FRGP. The objectives
of the programmatic should be to reduce costs and fast-track the

implementation of high priority recovery actions.

Action Step: Work with California BOF, CDFG, RWQCB and others to modify
the timber harvest permitting process (including CDFG Lake and Streambed
Alteration Agreement process) and provide opportunities and incentives for
the implementation of LWD placement and other restoration priorities during

timber harvest operations.

Action Step: Develop and update a Beaver Management Plan for California to

benefit salmonids.

Action Step: Work with CDFG and the CDFG Commission to reclassify
beavers from a “non-native nuisance” animal within the CDFG code and

literature to a “native non-nuisance” animal.

Action Step: Work with CDFG and the CDFG Commission to modify Title 14
of the California code of Regulations to prohibit recreational hunting/trapping

of beavers within all counties within the NCCC Recovery Domain.

Action Step: Work with CDFG and the CDFG Commission to remove beavers
from CDFG's list of depredated animals, and/or authorize only non-lethal

management and relocation methods within the NCCC Recovery Domain.

3.2.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions
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4. Restoration- Hydrology

4.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

4.1.1. Recovery Action: Improve flow conditions throughout the watershed

4.1.1.1.

4.1.1.2.

4.1.1.3.

4.1.14.

4.1.1.5.

4.1.1.6.

41.1.7.

4.1.1.8.

Action Step: Expand number of stream flow gauging stations for priority
watersheds within the CCC coho salmon ESU and improve the network of
those gauges by coordinating monitoring activities with the SWRCB,
landowners, and other partnerships with ongoing monitoring programs. Work
with other entities to develop a long-term source of funding that provides for
monitoring, equipment, personnel, databases, analyses to develop bypass

flows, public interface, and other necessities for stream flow information.

Action Step: Patterns of water runoff, including surface and subsurface
drainage, should match to the greatest extent possible the natural hydrologic
pattern for the region in both quantity and quality. Effects of consumptive
water uses on both the timing and quantity of flow should be minimized.
Water-management technologies promoting restoration of natural runoff

patterns and water quality should be encouraged.

Action Step: Work with the RWQCBs to encourage landowners to increase
groundwater recharge, permeable surfaces, and percolation through swales
and recharge basins in an effort to reduce the flashiness of hydrographs and

increase summer baseflow.

Action Step: Water conservation projects should be instituted that shift
reliance from on-stream storage to offstream storage, resolve frost protection
issues, and ensure necessary flows for all freshwater lifestages in all water

years.

Action Step: Prioritize projects to support and expand existing efforts to
increase off-stream storage capacity (e.g., ponds) as a method to offset summer

diversions.

Action Step: Evaluate geological patterns in the ESU to identify areas with
karst formations or similar geology. These sites may provide sources of cool
water and serve as locations to buffer populations against climate change and

on-going water diversions.

Action Step: Work with the agricultural community to develop water

conservation strategies protective of all freshwater life stages.

Action Step: Develop incentives for instream water right dedications. Support
financing and expedited permitting for water users willing to shift the timing
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4.1.1.9.

4.1.1.10.

and manner of diversion from less protective practices (e.g., direct diversion
during low-flow periods) to more protective practices (e.g., properly

conditioned diversions to off-stream storage during the rainy season, etc.).

Action Step: Work with rural residential communities to develop water
conservation strategies protective of salmonids while allowing for domestic

water use.

Action Step: Work to ensure that road drainages are disconnected from the
stream network to dampen the effects of discharge peaks during intense rain

events.

4.1.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

4.2. Objective: Address the inadequacy of existing regulatory mechanisms

42.1. Recovery Action: Improve flow conditions throughout the watershed

42.1.1.

42.1.2.

4.2.1.3.

4.2.14.

4.2.1.5.

4.2.1.6.

Action Step: Participate in water use planning with local, county, and State

agencies with direct control and responsibilities over non-Federal practices.

Action Step: Encourage local governments to condition new development to
reduce or eliminate human water demand (e.g., new homes should have
drought-tolerant landscaping, rainwater catchment systems, and permeable
surfaces; new vineyards should demonstrate that their water supply

development would have no adverse impacts of fisheries resources).

Action Step: Protect spring and large groundwater seeps from development
and water removal; subterranean water sources will be increasingly important

when surface flows are altered by climate change.

Action Step: Collaborate and support the SWRCB and local agencies to
increase oversight and responsibility for regulating groundwater extraction

from aquifers hydrologically connected to surface flows.

Action Step: Encourage local governments to integrate meaningful
groundwater regulation for land use planning and to increase coordination
with State agencies to ensure applicants secure necessary State permits (e.g.,

water rights) as part of local permitting processes.

Action Step: Improve coordination between the agencies, particularly the
SWRCB, to effectively identify and address illegal water diverters and out-of-
compliance diverters, seasons of diversion, off-stream reservoirs, and bypass

flows fully protective of CCC coho salmon.

42.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions
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5. Restoration- Landscape Patterns

5.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

5.1.1. Recovery Action: Reduce adverse impact to landscape patterns

5.1.1.1.

5.1.1.2.

5.1.1.3.

5.1.14.

5.1.1.5.

5.1.1.6.

5.1.1.7.

5.1.1.8.

Action Step: Aggressively promote implementation of restoration projects that
can serve immediate or near-term benefits to the freshwater survival of current
CCC coho salmon populations. Develop a programmatic and seek efficiencies

and pathways to reduce burdens on project applicants proposing such projects.

Action Step: Restoration actions should be considered in context to overall
recovery priorities for the watershed and be coordinated across a watershed

and coho salmon life stages.

Action Step: Promote programs that purchase land or develop conservation
easements encouraging the protection, re-establishment and/or enhancement of

natural riparian communities.

Action Step: The continuation of groups such as FishNet4C and the 5 Counties
Salmon Protection Conservation Program that educate, coordinate and

facilitate priority restoration by the counties are a high priority.

Action Step: Residential landowners should utilize the Stewardship Guide for
the Russian River (Sotoyome Resource Conservation District, 2011), and
Groundwork: A Handbook for Small-Scale Erosion Control in Coastal
California (MRCD, 2007), and Management Tips to Enhance Land & Water
Quality for Small Acreage Properties (Sotoyome Resource Conservation
District, 2007).

Action Step: Where local watershed restoration coalitions and coordinators
exist, NMFS will work to coordinate coho recovery efforts. Where such groups
do not exist, NMFS will work with CDFG to facilitate the creation of watershed

restoration coalitions.

Action Step: Establish recovery plan implementation groups across each
Recovery Unit (e.g., diversity strata) and secure funding (e.g., Pacific Coast
Salmon Restoration Fund) for four designated representatives to act as liaisons
and coordinators for each implementation group. Liaisons should work with

grassroots watershed groups to implement recovery efforts.

Action Step: Conduct extensive outreach to improve education and awareness
for agencies, professional organizations, landowners, and the public regarding
the importance for adopting measures to minimize the likelihood of harm from

their actions to listed coho salmon.

Final CCC Coho Salmon ESU Recovery Plan (Volume II of III) September 2012

ESU Level Recovery Actions

9



5.1.1.9. Action Step: Coordinate with NRCS, RCDs, and watershed groups to provide
information to legal cannabis producers regarding water conservation,
beneficial rural road maintenance practices and proper use and disposal of

toxic materials.

5.1.1.10. Action Step: Conduct an outreach campaign to educate the public on the
status of CCC coho salmon and associated laws, policies, ordinances, etc.

related to water and uses.
5.1.2. Recovery Action: Prevent impairment to watershed hydrology

5.1.2.1. Action Step: Residential landowners should utilize BMP's from Basins Of
Relations: A Citizen's Guide to Protecting and Restoring Our Watersheds
(OAEC, 2007), and Slow it. Spread it. Sink it! (Santa Cruz Resource

Conservations District, 2009) to conserve water resources.
5.1.3. Recovery Action: Increase density, abundance, spatial structure and diversity

5.1.3.1. Action Step: All work adjacent to, or within, waterways occupied by coho
salmon should be conducted during the summer low flow period (June 15th -
October 15th).

5.1.3.2. Action Step: Prioritize ESA section 7 consultations including important
recovery actions, and include recovery actions in section 7 Reasonable and

Prudent Alternatives and Conservation Recommendations.

5.1.4. Recovery Action: NMEFS staff will facilitate discussions with the outlined entities on
those items found inadequate for Listing Factor A as outlined in the Federal Register
Notice Chapter in Volume I

5.1.5. Recovery Action: During five-year status reviews update, if necessary, recovery actions
5.2. Objective: Address the inadequacy of existing regulatory mechanisms
5.2.1. Recovery Action: Reduce adverse impacts to landscape patterns

5.2.1.1. Action Step: Provide information to the appropriate regulatory bodies
regarding the current status of CCC coho salmon, priority watershed processes
needing consideration, and recommendations that provide no take or
incidental take assurances. Encourage increased regulatory oversight for

actions impairing salmonid habitat or result in direct harm to coho salmon.

52.1.2. Action Step: Use Mitigation and Conservation Banking as a means for public
participation in CCC coho salmon recovery and remove barriers to
development and implementation. Banks offer large scale and long-term

restoration opportunities and monitoring tailored to site specific needs. Over
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5.2.1.3.

5.2.14.

5.2.1.5.

5.2.1.6.

5.2.1.7.

5.2.1.8.

52.1.9.

5.2.1.10.

5.2.1.11.

5.2.1.12.

85% of the CCC coho salmon range is privately owned and without

public/private partnerships recovery will not be possible.

Action Step: Work with Federal and State agencies to streamline and prioritize
permitting for a core set of conservation actions contributing to the recovery of
salmonids and their habitats. Coordinate on development of comprehensive
programmatic permits for such actions, particularly streamlined permitting for

non-FRGP funded restoration projects.

Action Step: Encourage appropriate agencies to minimize use of exemptions
and engage in full enforcement of relevant laws, codes, regulations and

ordinances protective of CCC coho salmon and their habitats.

Action Step: Evaluate possible funding assistance or waivers where counties
are deemed economically disadvantaged and restoration work is a high

priority (Priority 1) as outlined in the recovery plan.

Action Step: Discourage home building or other incompatible land use in

areas identified as timber production zones (TPZ).

Action Step: Participate in land and water use planning with local, county,
and State agencies that have direct control and responsibilities over non-

Federal practices.

Action Step: Work with law enforcement agencies to abate illegal cannabis
operations. Stream reaches with high quality salmonid habitat that may be

affected by cannabis operations should be prioritized for abatement actions.

Action Step: Fully implement the Programmatic Section 7 consultation for
restoration projects administered by the NOAA Restoration Center that

permits placement of instream woody debris and other work.

Action Step: Consider developing No-Take guidance to assist NMFS staff and
stakeholders in avoiding and minimizing potential take or harm to CCC coho
salmon or their habitats when evaluating or planning land use practices (e.g.,
livestock grazing, agriculture, road construction and maintenance, channel

modification, etc.).

Action Step: Create a forum that coordinates agencies with enforcement
capabilities (e.g., CalFire, SWRB, RWQCB, counties).

Action Step: Encourage counties to better integrate water and land use
planning efforts, and ensure their permitting staff and applicants are informed
about required water and endangered species permits (and encourage
applicants to consult with SWRCB and/or CDFG about water rights and
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Streambed Alteration Agreement requirements prior to issuance of local

permits).

5.2.2. Recovery Action: NMEFS staff will facilitate discussions with the outlined entities on
those items found inadequate for Listing Factor D as outlined in the Federal Register

Notice Chapter in Volume I

5.2.3. Recovery Action: NMFS will initiate actions outlined in the Implementation Chapter of

Volume I
5.2.4. Recovery Action: During five-year status reviews update, if necessary, recovery actions

6. Restoration- Passage

6.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
6.1.1. Recovery Action: Improve passage conditions across the ESU

6.1.1.1. Action Step: Creating safe passage to and from the ocean for all life freshwater

life stages of CCC coho salmon is a high priority.

6.1.1.2. Action Step: Identify and address high priority road related barriers and
restore passage per NMFS' Guidelines for Salmonid Passage at Stream
Crossings (NMFS 2001a).

6.1.1.3. Action Step: All new crossings and upgrades to existing crossings (bridge,
culverts, fills, and other crossings) must accommodate 100-year flood flows

and associated bedload and debris.
6.1.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions
6.2. Objective: Address the inadequacy of existing regulatory mechanisms
6.2.1. Recovery Action: Prevent impairment to passage

6.2.1.1. Action Step: Monitor and maintain the Coastal Conservancy database of
barriers to fish passage (CDFG 2004).

6.2.1.2. Action Step: Adopt NMFS Guidelines for Salmonid Passage at Stream
Crossings (NMFS 2001a) and review appropriate barrier databases when

developing new or retrofitting existing road crossings.

6.2.1.3. Action Step: Consider statutory changes to prevent certain projects through
the LSAA agreement process.

6.2.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions
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7. Restoration- Pool Habitat

7.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range

7.1.1. Recovery Action: Implement ESU and population level recovery actions for Habitat
Complexity

8. Restoration- Riparian

8.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
8.1.1. Recovery Action: Improve riparian condition

8.1.1.1. Action Step: Promote growth of larger diameter trees and adequately sized

buffers across the range of CCC coho salmon.

8.1.1.2. Action Step: Protect and manage existing riparian areas for site potential
composition and structure such that trees are allowed to mature, provide

canopy, die and recruit to streams naturally.

8.1.1.3. Action Step: A comprehensive evaluation and monitoring program should be
implemented to determine areas where poor canopy conditions are producing

water temperatures limiting salmonid survival.

8.1.1.4. Action Step: Forestry, agricultural, and grazing practices should allow
riparian zones to maintain a full range of natural vegetative characteristics, i.e.,
characteristics occurring in watersheds with natural disturbance regimes.
Riparian zones should ideally be wide enough to fulfill all functions necessary

for maintaining aquatic productivity.

8.1.1.5. Action Step: Upstream cool water sources should be protected from riparian

disturbance to buffer stream temperatures over the long term.
8.1.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions
8.2. Objective: Address the inadequacy of existing regulatory mechanisms
8.2.1. Recovery Action: Improve riparian condition

8.2.1.1. Action Step: Develop adequately sized riparian setbacks/buffers where they
do not currently occur, and enforce requirements of local regulations where
they do.

8.2.1.2. Action Step: Promote streamside conservation measures, including
conservation easements, setbacks, and riparian buffers (CDFG 2004). Work

cooperatively with land trusts, etc.
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8.2.1.3. Action Step: Counties should develop a riparian strategy to grow older larger
diameter trees for improved canopy and appropriate natural recruitment to the

stream.
8.2.1.4. Action Step: Enforce requirements of local regulations and riparian/setbacks.

8.2.1.5. Action Step: Discourage encroachment into riparian zones from road
widening projects, residential and commercial development, or other

infrastructure expansion.
8.2.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

9. Restoration- Sediment

9.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
9.1.1. Recovery Action: Improve instream gravel quality

9.1.1.1. Action Step: Sediment from all land uses should be reduced to magnitudes
appropriate to the geologic setting of the watershed.

9.1.1.2. Action Step: Restoration work should consider re-establishment of natural
instream sediment processes (e.g., sorting and distribution) through wood

placement, bank protections, tree plantings, etc.
9.1.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions
9.2. Objective: Address the inadequacy of existing regulatory mechanisms
9.2.1. Recovery Action: Improve instream gravel quality

9.2.1.1. Action Step: Fund and implement sediment TMDL recommendations within
the CCC ESU.

9.2.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions
9.3. Objective: See also recommendations under Threat - Roads/Railroads

10. Restoration- Viability

10.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
10.1.1. Recovery Action: Increase density, abundance, spatial structure and diversity

10.1.1.1. Action Step: To prevent extinction of CCC coho salmon, all mechanisms and
opportunities to improve survival probability of the 28 focus populations

should be considered and implemented (e.g., intervention, broodstock
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development, outplanting opportunities, research on coho salmon response to

restoration, etc.).

10.1.1.2. Action Step: Conduct outreach to key entities and prioritize restoration funds,
that increase viability and probability of freshwater survival in Core areas, or
areas meeting the definition of Core (e.g. occupied) first. High profile projects

that increase public awareness should be strongly encouraged.

10.1.1.3. Action Step: Conduct watershed and ESU level monitoring and develop a
centralized database and analysis process that can provide information on

population and habitat trends overtime.

10.1.1.4. Action Step: Evaluate and conduct nutrient enrichment projects to improve
freshwater growth and increase smolt escapement utilizing available carcasses

from hatcheries and other methods.
10.1.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

10.2. Objective: Address the overutilization for commercial, recreational, scientific or educational

purposes

10.2.1. Recovery Action: NMFS staff will facilitate discussions with the outlined entities on
those items found inadequate for Listing Factor B as outlined in the Federal Register

Notice Chapter in Volume I
10.2.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions
10.3. Objective: Address the inadequacy of existing regulatory mechanisms
10.3.1. Recovery Action: Increase density, abundance, spatial structure and diversity

10.3.1.1. Action Step: Coordinate with the U.S. Department of Justice and the District
Attorney’s environmental prosecutors in all counties across the ESU to outline
the dire status of CCC coho salmon and discuss coordination on potential
enforcement actions (NOAA'’s Office of Law Enforcement can refer cases to
District Attorneys on behalf of CDFG for 1600 and 5650 violations).

10.3.1.2. Action Step: Initiate a comprehensive effort to educate CDFG Wardens and
NOAA OLE Special Agents on; (1) the status of CCC coho salmon, (2)
important habitat requirements, (3) key issues limiting their survival, and (4)
potential vulnerability to various human-caused activities (particularly water
diversion related impacts). Education efforts should be initiated immediately
and consist of a series of yearly one-day workshops, at a minimum, for the next
three years for all enforcement staff. One module of the workshop would

consist of a primer on water law.
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10.3.1.3. Action Step: Collaborate with CDFG and others to finalize and implement the
Statewide Coastal Monitoring Plan. The plan is essential to informing recovery

criteria and factors limiting CCC coho salmon survival and abundance.

10.3.1.4. Action Step: NMFS should provide information to the appropriate regulatory
bodies regarding the current status of CCC coho salmon, priority watershed
processes needing consideration, and recommendations that provide no take or

incidental take assurances.

10.3.1.5. Action Step: Consider establishing a multiagency task force to address high

priority issues limiting coho salmon fishery in focus watersheds.

10.3.1.6. Action Step: Conduct population research and monitoring focusing on life
stage survival (e.g., life cycle stations) within each diversity stratum including

survival and fitness in wetland, estuaries and lagoons.

10.3.1.7. Action Step: Implement monitoring programs to assess spawner abundance
and population viability and key habitat attributes. These programs will
require consistent methods, reporting, databasing and adaptive management
across the ESU to evaluate population and habitat responses to recovery
actions. Long-term funding, for the continuation of current programs and their

expansion, should be secured.

10.3.1.8. Action Step: Evaluate the efficacy and potential benefits of legislative creation
of salmon refuges across the ESU. This legislation could be similar to the
protections afforded to fish in Scott Creek by the California Legislature from
1915 until 1943. Some public lands are currently protected as wildlife refuges
by local, State, or Federal entities. Potential watersheds include, but are not
limited to, Waddell Creek, lower Scott Creek, San Vicente Creek, lower Big

River, Garcia River, Usal Creek and Caspar Creek.
10.3.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions
10.4. Objective: Address other natural or manmade factors affecting the species' continued existence
10.4.1. Recovery Action: Increase density, abundance, spatial structure and diversity

10.4.1.1. Action Step: Establish mechanisms to maintain existing genetic diversity
through intervention and augmentation. This may include (1) juvenile capture
from the wild and rearing in an established conservation hatchery for release
as adults and (2) developing comprehensive broodstock programs similar to

the Russian River Coho Salmon Captive Broodstock program.

10.4.1.2. Action Step: Evaluate expansion of the Warm Springs Hatchery broodstock
program to include coho from other strata in the CCC ESU. Expansion of this
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10.4.1.3.

10.4.1.4.

10.4.1.5.

10.4.1.6.

10.4.1.7.

facility may be the most feasible and expeditious alternative for to conserve
ESU broodstock.

Action Step: Utilize population models, recovery plan information and
genetic information for each watershed and associated diversity strata to
identify minimum redd or adult counts that would trigger augmentation or

intervention for CCC coho salmon.

Action Step: Perform a feasibility study for new coho recovery conservation

hatcheries.

Action Step: Provide logistical and financial support to ensure maximum
productivity and effectiveness of current captive broodstock programs to

include program improvement and expansion.

Action Step: Re-assess marking protocol of broodstock versus hatchery fish to

minimize possible misidentification by recreational fishermen.

Action Step: Habitat protection, restoration, research and development of
Conservation Banks and other private/public partnerships should work in

concert with broodstock outplanting efforts and planning.

10.4.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

11. Restoration- Water Quality

11.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

11.1.1. Recovery Action: Prevent impairment to water quality

11.1.1.1.

11.1.1.2.

11.1.1.3.

11.1.1.4.

Action Step: Conduct outreach to increase awareness of the effects of
pesticides and contaminants that impact the continued existence and habitat of
CCC coho salmon.

Action Step: Toxic waste products from industrial, mining, agricultural, and
urban activities should receive the appropriate treatment before being

discharged into any body of water.

Action Step: Support the development and implementation of stormwater

BMPs in cities, towns and rural areas.

Action Step: Work with pesticide users to educate and advocate for an
“integrative pest management framework (IPM)” for pesticide control. Best
management practices within the IPM include biological control, pesticide

choices, removal of pest habitat and resources, barriers, optimal fertilization
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11.1.1.5.

and irrigation, trap plants, intercropping, and cover crops, and synthetic

mulches.

Action Step: Work with the academic, local, government and non-profit
entities (Natural Resource Conservation District, San Francisco Estuary
Institute, etc.) to support funding of research and use of pesticide alternatives.
These alternatives may include technologies that reduce the amount of
pesticides that need to be applied or pest management strategies (listed above)

that require very little pesticide use.

11.1.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

11.2. Objective: Address the inadequacy of existing regulatory mechanisms

11.2.1. Recovery Action: Incorporate appropriate elements of the Recovery Plan into the state-

sponsored and funded Integrated Regional Water Management Plan (IRWMP)

11.2.1.1.

11.2.1.2.

11.2.1.3.

11.2.1.4.

11.2.1.5.

11.2.1.6.

Action Step: Work with EPA, RWQCBs, and CDFG to identify and prioritize
potential contaminants of concern and develop protective standards and

programs in the CCC coho salmon ESU.

Action Step: Work with EPA, RWQCBs, and local stakeholders to implement
actions under section 303(d)(1)(C) and (D) of the Clean Water Act requiring
States to prepare TMDLs for all water bodies targeted in this recovery plan not

currently meeting State of California water quality standards.

Action Step: Avoid, or at a minimum regulate, the use of commercial and
industrial products (e.g. pesticides) with high potential for contamination of

local waterways.

Action Step: Work with the California Pesticides Regulation Department
(CPRD) to support changes to professional pesticide application methodologies
and timing (e.g., change building infrastructure applications of pyrethorids on
monthly schedules throughout the entire year including the rainy season to
seasons of interest) to limit the potential exposure of watercourses to pesticide

runoff.

Action Step: Work with the Regional Water Quality Control Board to support
and fast track promulgation of methods to detect impacts from pesticides and
other CECs) under 40 C.F.R. Part 136, followed by adoption of water quality

criteria for pollutants cover by these methods.

Action Step: Work with agencies to advocate for refinement of the State

adopted CWA general pesticide permit.
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11.2.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

11.3. Objective: See also recommendations under Restoration - Sediment and Threat -

Roads/Railroads

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices

12.1. Objective: Address the present or threatened destruction, modification or curtailment of

habitat or range

12.1.1. Recovery Action: Prevent adverse alterations to riparian species composition and

structure

12.1.1.1.

12.1.1.2.

12.1.1.3.

12.1.1.4.

Action Step: Encourage landowners to implement restoration projects as part
of their ongoing practices in priority stream reaches and where riparian habitat

is in poor or fair condition.

Action Step: Implement programs to purchase land/conservation easements to
encourage the re-establishment and/or enhancement of natural riparian

communities.

Action Step: Develop and implement riparian setbacks/buffers that protect

existing native riparian species composition and structure.

Action Step: Ensure that mature trees within the steam riparian corridor are

not disturbed or lost due to agricultural activities.

12.1.2. Recovery Action: Prevent impairment to hydrology

12.1.2.1.

12.1.2.2.

12.1.2.3.

Action Step: If water is used for frost protection measures, flow metering
should accompany water management to ensure flows are maintained for

other beneficial uses.

Action Step: Maintain properly functioning conditions, and do not allow

further degradation, of flow conditions.

Action Step: Utilize BMP's for irrigation (cover crop, drip) and frost protection
(wind machines, cold air drains, heaters, or micro-sprayers) which eliminate

or minimize water use.

12.1.3. Recovery Action: Prevent impairment to instream substrate/food productivity (gravel

quality and quantity)
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12.1.3.1. Action Step: Continue the use of cover crops in agriculture fields to reduce

sediment runoff.

12.1.3.2. Action Step: Encourage and assist the NRCS and RCDs to increase the
number of landowners participating in sediment reduction planning and

implementation.

12.1.3.3. Action Step: Work with landowners to assess and address erosion control

measures throughout the winter period.
12.1.4. Recovery Action: Prevent increased landscape disturbance

12.1.4.1. Action Step: Complete Farm Conservation Plans (through the SRCD, NRCS,
Fish Friendly Farming program or other cooperative conservation programs) to
address sediment source reduction, riparian habitat, forest health, and

restoration.
12.1.5. Recovery Action: During five-year status reviews update, if necessary, recovery actions
12.2. Objective: Address the inadequacy of existing regulatory mechanisms
12.2.1. Recovery Action: Prevent impairment to riparian species composition and structure

12.2.1.1. Action Step: Develop riparian setbacks/buffers where they do not currently

occur, and enforce requirements of local regulations where they do.

12.2.1.2. Action Step: Work with EPA and CDFG to identify and prioritize potential
contaminants of concern and develop protective standards and programs for

issues that directly or indirectly adversely affect the continued existence of
CCC coho salmon.

12.2.1.3. Action Step: Reduce water pollutants such as fine sediments, pesticides, and
other non-point sources, and point source waste discharges to protect habitat

and life-history requirements.

12.2.1.4. Action Step: Utilize HCPs, Safe Harbor or other regulatory authorities to
protect coho salmon and their habitat.

12.2.1.5. Action Step: Strongly encourage the counties, cities and local jurisdictions to
take a greater leadership role to reduce ongoing impacts of agriculture to
salmon and their habitats by working with their various departments on

permitting, road maintenance, ordinances, etc.

12.2.1.6. Action Step: Encourage amendments to Army Corps 404 Clean Water Act

exemptions for farming, logging, and ranching activities to terminate Section
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404(f) exemptions for discharges of dredged or fill material into US waters

(channelization) associated with agriculture, logging, ranching and farming.

12.2.2. Recovery Action: Prevent increased landscape disturbance

12.2.2.1.

12.2.2.2.

12.2.2.3.

Action Step: Prevent impacts from new vineyard development by
enforcement of land use zoning appropriate to the site to protect floodplain

and riparian processes.

Action Step: Incentive programs and incentive-based approaches should be
explored for landowners who conduct operations in a manner compatible with

salmonid recovery requirements.

Action Step: NMFS staff should provide technical support to encourage that
county general plan updates and ordinances incorporate recovery goals of

preventing impairment of, and restoring, coho salmon habitats.

12.2.3. Recovery Action: During five-year status reviews update, if necessary, recovery actions

13. Threat- Channel Modification

13.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

13.1.1. Recovery Action: Prevent impairment to floodplain connectivity

13.1.1.1.

13.1.1.2.

Action Step: Flood control projects or other modifications facilitating new
development (as opposed to protecting existing infrastructure) should be

avoided.

Action Step: Beneficial long-term effects of natural disturbances, such as
flooding and stream bank erosion, should be preserved or restored whenever

possible.

13.1.2. Recovery Action: Prevent impairment to instream habitat complexity (reduced large

wood and/or shelter)

13.1.2.1.

13.1.2.2.

13.1.2.3.

Action Step: Channel modifying projects should be designed to ensure
potential effects to CCC coho habitat are fully minimized or mitigated, and

where possible, existing poor conditions are remediated.

Action Step: Eliminate the use of gabion baskets and undersized rock within
the bankfull channel.

Action Step: Educate landowners, land managers, and County and municipal
staffs on the importance of LWD to coho survival and recovery, and watershed
processes.
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13.1.2.4. Action Step: Where riprap and other bank hardening is necessary, integrate
other habitat-forming features — including large woody debris and riparian

plantings and other methodologies to minimize habitat alteration effects.
13.1.3. Recovery Action: Prevent impairment to passage

13.1.3.1. Action Step: Ensure that all future and existing channel designed for flood
conveyance incorporate features enhance coho salmon migration under high

and low flow conditions.
13.1.4. Recovery Action: Reduce adverse impacts to watershed processes

13.1.4.1. Action Step: Promote streamside conservation measures, including

conservation easements, setbacks, and riparian buffers (CDFG 2004).

13.1.4.2. Action Step: Thoroughly investigate the ultimate cause of channel instability
prior to engaging in site specific channel modifications and maintenance. Focus

on ensuring minimal disruption to watershed processes.
13.1.5. Recovery Action: During five-year status reviews update, if necessary, recovery actions
13.2. Objective: Address the inadequacy of existing regulatory mechanisms
13.2.1. Recovery Action: Reduce adverse impacts to watershed processes

13.2.1.1. Action Step: Modify city and county regulatory and planning processes to
eliminate provisions allowing new construction of permanent infrastructure
that will adversely affect watershed processes, particularly within the 100-year

flood prone zones in all historical CCC coho watersheds.

13.2.1.2. Action Step: Encourage FEMA to set regulatory standards in its Flood
Insurance Program to explicitly address the protection of natural fluvial
processes essential for the maintenance of naturally functioning riverine and

riparian habitats.

13.2.1.3. Action Step: Counties and municipalities should adopt a policy of “managed
retreat” (removal of problematic infrastructure and replacement with native
vegetation or flood tolerant land uses) for areas highly susceptible to, or

previously damaged from, flooding.
13.2.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

14. Threat- Disease/Predation/Competition

14.1. Objective: Address disease or predation

14.1.1. Recovery Action: Prevent reduced density, abundance, and diversity

Final CCC Coho Salmon ESU Recovery Plan (Volume II of III) September 2012

ESU Level Recovery Actions
22



14.1.1.1. Action Step: Provide funding to investigate and remediate impacts of disease

and predation to overall ESU viability.

14.1.1.2. Action Step: Evaluate impacts of striped bass predation in coastal estuaries to
juvenile and smolt coho salmon and implement abatement strategies where

appropriate.

14.1.2. Recovery Action: NMFS staff will facilitate discussions with the outlined entities on
those items found inadequate for Listing Factor C as outlined in the Federal Register

Notice Chapter in Volume I
14.1.3. Recovery Action: During five-year status reviews update, if necessary, recovery actions

14.2. Objective: Address the present of threatened destruction, modification or curtailment of

habitat or range

14.2.1. Recovery Action: Reduce the threat of invasive species to aquatic habitat across the
NCCC domain

14.2.1.1. Action Step: Support CDFG, and other resource agencies to control and

contain invasive species in California.

14.2.1.2. Action Step: Provide support to the Invasive Species Council of California
(ISCC), and the California Invasive Species Advisory Committee (CISAC) in

their efforts to effectively control invasive species.

14.2.1.3. Action Step: Promote the practice of Clean, Drain, and Dry for watercraft and
equipment used in aquatic environments. Additional information can be

found at www.dfg.ca.gov/invasives.

15. Threat- Fire/Fuel Management

15.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

15.1.1. Recovery Action: Prevent adverse alterations to riparian species composition and

structure

15.1.1.1. Action Step: Review prescribed fire plans to ensure they provide adequate

protection for riparian corridors.

15.1.2. Recovery Action: Prevent impairment to instream substrate/food productivity
(impaired gravel quality and quantity)

15.1.2.1. Action Step: Collaborate with CalFire to coordinate firefighting and post fire

response with the resource agencies.
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15.1.3. Recovery Action: Prevent impairment to water quality

15.1.3.1. Action Step: Locate chemicals, petroleum products, latrines, camp sites, etc.,
as far from fish bearing streams and tributary watercourses as possible. Place

on flat ground.
15.1.4. Recovery Action: Prevent impairment to watershed processes

15.1.4.1. Action Step: Identify historical fire frequency, intensities and durations and

manage fuel loads in a manner consistent with historical parameters.

15.1.4.2. Action Step: Include CDFG and NMEFS participation on rehabilitation
planning teams. During rehabilitation, consider leaving felled trees in streams
as LWD source. Re-contour massively modified areas. Storm-proof roads
immediately after use. Dispose of suitable organic materials by dispersing
them on disturbed soils on the contour. Where larger organic material is
available, place in severely burned-out watercourses (assure CDFG/NMFES is a
part of this design and decision). Seeding, preferably with local seed-stock, at

high hazard/risk areas should be done whenever feasible.
15.1.5. Recovery Action: Prevent impairment to hydrology

15.1.5.1. Action Step: Obtain water from lakes and reservoirs not occupied by listed
salmonids when possible. Require all water trucks/tenders be fitted with CDFG
and NMFS approved fish screens when water is acquired at fish bearing
streams. Put up a silt fence or other erosion controls around the water
extraction locations. Avoid significantly lower stream flows during water

drafting.
15.1.6. Recovery Action: During five-year status reviews update, if necessary, recovery actions
15.2. Objective: Address the inadequacy of existing regulatory mechanisms
15.2.1. Recovery Action: Prevent impairment to watershed processes

15.2.1.1. Action Step: Work with County planners to define future impacts of proposed
urban and infrastructure development on fire suppression and fuel load

buildup.

15.2.1.2. Action Step: Establish fire contingency plans that involve CalFire, local fire

districts and regulatory agencies with expertise in fisheries issues.

15.2.1.3. Action Step: Disseminate NMFS’ October 9, 2007, jeopardy biological opinion
on the use of fire retardants and its impacts to salmonids, to local firefighting

agencies and CalFire.
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15.2.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

16. Threat- Fishing/Collecting

16.1. Objective: Address the overutilization for commercial, recreational, scientific or educational

purposes
16.1.1. Recovery Action: Prevent reduced density, abundance and diversity

16.1.1.1. Action Step: Fisheries managers should use recovery criteria explained in this
recovery plan to manage fisheries consistent with recovery of CCC coho
salmon. The assessment of fishery impacts requires data to inform
management, and if those data are not currently collected a system to do so
should be established. Fishery managers should work with NMFS to develop
Fishery Management and Evaluation Plans to prevent extinction and ensure
fishery management is consistent with recovery of the species, and cover

incidental take of federally listed salmonids.

16.1.1.2. Action Step: Work with CDFG and Fish and Game Commission to refine
freshwater sport fishing regulations to minimize unintentional and
unauthorized take, and incidental mortality, of CCC coho salmon by anglers
during the CCC coho salmon migration period. This effort could include
development of specific emergency regulations during adult migration periods
between September and January, low-flow closures (much like Washington
State) and angler outreach programs specifically for the 28 focus watersheds
identified for coho recovery. This effort should include close coordination with

CDFG Wardens and development of outreach programs.

16.1.1.3. Action Step: Work with CDFG to develop protective regulations and seek
funds for additional Game Wardens to minimize impacts from fishing during
the migratory period for CCC coho salmon (e.g., until sandbars open naturally)

within one mile of the river mouths of the 28 focus watersheds.

16.1.1.4. Action Step: The streams of Albion, Big River, Cottaneva, Garcia, Gualala,
Navarro, Noyo, and Ten Mile do not have hatchery trout or steelhead, yet the
California Freshwater Sport Fishing Regulations sets forth bag limits for these
watersheds. Resources such as the Northern California Atlas & Gazetteer
(DeLorme 2011) use the Regulations to provide anglers a list of watersheds
where fishing is allowed. The Regulations should be amended to reflect

current fisheries conditions.
16.1.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

17. Threat- Hatcheries

17.1. Objective: Address other natural or manmade factors affecting the species' continued existence
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17.1.1. Recovery Action: Improve density, abundance and diversity of CCC coho salmon

populations

17.1.1.1. Action Step: Work with hatchery managers to implement the
recommendations in the California Hatchery Scientific Review Group report
(California HSRG 2012), where appropriate.

17.1.1.2. Action Step: Ensure the threat of hatcheries remains low for the CCC coho
salmon for current, and all future, hatchery programs. Develop a HGMP
under section 10 (a) (1) that comports with the hatchery criteria identified in
Spence et al. (2008).

17.1.2. Recovery Action: NMFS staff will facilitate discussions with the outlined entities on
those items found inadequate for Listing Factor E as outlined in the Federal Register

Notice Chapter in Volume I
17.1.3. Recovery Action: During five-year status reviews update, if necessary, recovery actions

17.2. Objective: See Restoration-Viability for specific recommendations regarding hatchery

practices.

18. Threat- Livestock

18.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
18.1.1. Recovery Action: Improve watershed conditions

18.1.1.1. Action Step: Aid willing landowners to fence livestock from the stream

channel and riparian zones and develop offstream alternative water sources.

18.1.1.2. Action Step: Livestock and Ranch Managers should utilize Groundwork: A
Handbook for Small-Scale Erosion Control in Coastal California (MRCD, 2007),
and Management Tips to Enhance Land & Water Quality for Small Acreage
Properties (Sotoyome RCD, 2007), and The Grazing Handbook (Sotoyome
RCD, 2007).

18.1.1.3. Action Step: Substitute continuous season-long use of pastures in favor of
rotational grazing strategies to reduce runoff, improve soil conditions,

minimize noxious weeds, and encourage native revegetation.
18.1.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions
18.2. Objective: Address the inadequacy of existing regulatory mechanisms

18.2.1. Recovery Action: Prevent impairment to water quality (e.g. turbidity, suspended
sediment)
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18.2.1.1.

18.2.1.2.

18.2.1.3.

Action Step: Establish conservative residual dry matter (RDM) target per acre
to ensure areas are not overgrazed by leaving 1000 Ibs RDM (residual dry
matter)/acre left end of grazing season. Remove cattle from pasture before soils

dry out.

Action Step: Implement water quality standards as outlined in the University

of California guidelines for water quality protection (Ristow 2006).

Action Step: Implement recommendations of the California Rangeland Water

Quality Management Program.

18.2.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

19. Threat- Logging

19.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

19.1.1. Recovery Action: Prevent conversions and improve forest conditions throughout the

ESU

19.1.1.1.

19.1.1.2.

19.1.1.3.

Action Step: California BOF could consider requiring (1) EIRs for all
conversions, (2) adopting a Conversion THP, (3) elimination of the subdivision
exemption, (4) raising conversion permit fees, (5) developing requirements to
offset loss of timberland, (6) incentivize restoration of unproductive
timberlands, (7) investigate conservation banking programs and (8) coordinate
with the other agencies involved for more CalFire oversight on forest

conversions.

Action Step: Work with California BOF, CalFire, CDFG, professional
organizations and landowners to protect forest lands from conversion,
promote sustainable forestry practices and provide landowner incentives for

growing late seral forests in riparian areas and conducting restoration actions.

Action Step: Support the Monitoring Study Group and encourage

coordination with other state programs and monitoring.

19.1.2. Recovery Action: During five-year status reviews update, if necessary, recovery actions

19.2. Objective: Address the inadequacy of existing regulatory mechanisms

19.2.1. Recovery Action: Prevent impairment to watershed processes

19.2.1.1. Action Step: Discourage Counties from rezoning forestlands or identified TPZ
areas to rural residential or other land uses (e.g., vineyards).
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19.2.1.2. Action Step: Establish greater oversight and post-harvest monitoring by the
permitting agency for operations within high value habitat areas in focus

watersheds.

19.2.1.3. Action Step: Increase THP inspections by CalFire especially during winter

months.

19.2.1.4. Action Step: Partner in the development of a framework similar to
Washington State that establishes a scientific framework for monitoring the
effectiveness of practices in meeting watershed process goals and a decision-

making process that is adaptive to the new information.

19.2.1.5. Action Step: Work with CalFire and BOF to explore no-take rules and/or
apply for a statewide Forestry HCP (similar to that developed in Washington
State), GCP, safe harbor agreements, and seek funding opportunities to

support the effort.

19.2.1.6. Action Step: Encourage development of a GCP/HCP/Natural Community
Conservation Plan (NCCP), conservation easements, conservation banks, or

safe harbor agreements with industrial or non-industrial forestland owners.

19.2.1.7. Action Step: Investigate opportunities to programmatically permit the forest
certification program to authorize incidental take for landowners through
Section 10(a)(1)(B).

19.2.1.8. Action Step: NMFS and CDFG should continue to provide information and
recommendations to the BOF regarding salmonid priorities and needed

revisions to forest practices that are in compliance with the ESA.

19.2.1.9. Action Step: Work with the BOF, CalFire, CDFG, professional organizations
and landowners to modify the timber harvest permitting process to provide
opportunities and incentives for LWD recruitment during timber harvest

operations.

19.2.1.10.Action Step: Consider assigning NMFS staff to conduct THP reviews of the
highest priority areas using revised "Guidelines for NMFS Staff when
Reviewing Timber Operations: Avoiding Take and Harm of Salmon and
Steelhead" (NMEFS 2004).

19.2.1.11.Action Step: The State should consider a Salmonid Watershed Database
(similar to the CDFG Northern Spotted Owl database) for RPFs to acquire
standardized information on populations and habitat conditions in the

watersheds associated with their harvest plan.

19.2.2. Recovery Action: Prevent reduced density, abundance, and diversity
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19.2.2.1. Action Step: The BOF should consider designating CCC coho salmon as a
sensitive species. The majority of CCC coho salmon populations persist on
forestlands and a sensitive species designation could provide increased

protection from potential timber harvest impacts.

19.2.3. Recovery Action: During five-year status reviews update, if necessary, recovery actions

20. Threat- Mining
20.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

20.1.1. Recovery Action: Prevent adverse alterations to riparian species composition and

structure

20.1.1.1. Action Step: Ensure protection of natural in-channel, floodplain, and riparian

habitats from, in-river sand and gravel mining practices.
20.1.2. Recovery Action: Prevent impairment to watershed processes

20.1.2.1. Action Step: NMFS gravel mining guidelines (Sediment Removal Guidelines)
should be strictly adhered to for all existing and proposed projects.

20.1.3. Recovery Action: During five-year status reviews update, if necessary, recovery actions

21. Threat- Recreation

21.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range

21.1.1. Recovery Action: Implement ESU and population level recovery actions for Recreation,

Restoration-Sediment and Threat-Roads

22. Threat- Residential/Commercial Development

22.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
22.1.1. Recovery Action: Prevent impairment to watershed processes

22.1.1.1. Action Step: Institutionalize programs to purchase land/conservation
easements to encourage the re-establishment and/or enhancement of natural

riparian communities.

22.1.2. Recovery Action: Prevent impairment to water quality (increased turbidity, suspended

sediment, and/or toxicity)
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22.1.2.1. Action Step: Design new developments to avoid unstable slopes, wetlands,
areas of high habitat value, and similarly constrained sites that occur adjacent

to a CCC coho salmon watercourse.

22.1.2.2. Action Step: Maintain intact and properly functioning riparian buffers to filter

and prevent fine sediment input from entering streams.

22.1.2.3. Action Step: Disperse discharge from new or upgraded commercial and
residential areas into a spatially distributed network rather than a few point
discharges, which can result in locally severe erosion and disruption of

riparian vegetation and instream habitat.

22.1.2.4. Action Step: Toxic waste products from urban activities should receive the
appropriate treatment before being discharged into any body of water that

may enter any historic CCC coho salmon stream.
22.1.3. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

22.1.3.1. Action Step: Restore patterns of sediment and water runoff, including surface
and subsurface drainage, to the greatest extent possible to the natural

hydrologic pattern for the watershed in timing, quantity, and quality.
22.1.4. Recovery Action: During five-year status reviews update, if necessary, recovery actions
22.2. Objective: Address the inadequacy of existing regulatory mechanisms

22.2.1. Recovery Action: Prevent impairment to water quality (increased turbidity, suspended

sediment, and/or toxicity)

22.2.1.1. Action Step: Implement performance standards in Stormwater Management

Plans.

22.2.1.2. Action Step: New development in all historical CCC coho salmon watersheds
should meet a zero net increase in storm-water runoff, changes in duration, or

magnitude of peak flow.
22.2.1.3. Action Step: Address impacts from failing septic systems in rural areas.
22.2.2. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

22.2.2.1. Action Step: As mitigation for hydrograph consequences, municipalities and
counties should investigate funding of larger detention devices in key
watersheds with ongoing channel degradation or in sub-watersheds where

impervious surface area > 10 percent.
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22.2.2.2.

22.2.2.3.

22224.

Action Step: Support the development and implementation of regulations for

activities that intercept groundwater recharge.

Action Step: Standards and recommendations regarding development should
apply to all jurisdictions, including school districts and other special districts

not subject to county and/or state related ordinances or policies.

Action Step: Develop legislation that will fund county planning for
environmentally sound growth water supply development and work in
coordination with California Dept. of Housing, Association of Bay Area

Governments and other government associations (CDFG 2004).

22.2.3. Recovery Action: Prevent impairment to watershed processes

22.2.3.1.

22.2.3.2.

22.2.3.3.

22.2.3.4.

22.2.3.5.

22.2.3.6.

22.2.3.7.

Action Step: Enforce existing building permit programs to minimize

unpermitted construction.

Action Step: Modify Federal, State, city and county regulatory and planning
processes to eliminate provisions allowing new construction of permanent
infrastructure that will adversely affect watershed processes, particularly
within the 100-year flood prone zones in all historic CCC coho salmon

watersheds.

Action Step: Educate county and city public works departments, flood control
districts, and planning departments, etc., on the critical importance of

maintaining a mature and properly functioning riparian zone.

Action Step: Identify forestlands or oak woodland areas at high risk of
conversion, and develop incentives and alternatives for landowners to

discourage conversion.

Action Step: Standards and recommendations regarding local development
should apply to all jurisdictions, including school districts and other special

districts not subject to county and/or state related ordinances or policies.

Action Step: Encourage infill and high density developments over dispersal of

low density rural residential development.

Action Step: Develop legislation that will fund county planning for
environmentally sound growth and water supply and work in coordination
with California Dept. of Housing, Association of Bay Area Governments, and

other government associations (CDFG 2004).

22.2.4. Recovery Action: During five-year status reviews update, if necessary, recovery actions
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23. Threat- Roads/Railroads

23.1. Objective: Address the present or threatened destruction, modification or curtailment of

habitat or range

23.1.1. Recovery Action: Prevent impairment to watershed hydrology

23.1.2.

23.1.1.1.

23.1.1.2.

23.1.1.3.

23.1.1.4.

23.1.1.5.

23.1.1.6.

Action Step: Hydrologically disconnect roads and ensure road use,
maintenance, and construction are not resulting in riparian losses and

sediment discharge to streams.

Action Step: Restoration projects that upgrade or decommission high risk
roads adjacent to streams supporting coho salmon should be considered an

extremely high priority for funding (e.g., PCSRF).

Action Step: Conduct road and sediment reduction assessments to identify
sediment related and runoff related problems and determine level of

hydrologic connectivity.

Action Step: Evaluate stream crossings for their potential to impair natural
geomorphic processes. Replace or retrofit crossings to achieve more natural

conditions that meet sediment transport goals.

Action Step: Conduct outreach and continual education regarding the adverse
effects of roads and the types of best management practices protective of
salmonids. Education should address watershed process and the adverse
effects of improper road construction and maintenance on salmonids and their
habitats.

Action Step: Design new roadways to avoid unstable slopes, wetland,

floodplains and other areas of high habitat value.

Recovery Action: Prevent impairment to instream substrate/food productivity

23.1.2.1.

23.1.2.2.

23.1.2.3.

Action Step: Implement strategies to decommission and/or upgrade high risk
roads (and skid trails on forestlands), maintain existing roads and construct

new roads.

Action Step: Design and implement a program of BMPs for road maintenance

on private roads similar to programs for public roads (Sommarstrom, 2002).

Action Step: Use best management practices for road construction,
maintenance on private roads similar to programs for public roads (e.g.
Hagans & Weaver, 1994; Sommarstrom, 2002; Oregon Department of
Transportation, 1999).

23.1.3. Recovery Action: Prevent impairment to passage and migration
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23.1.3.1. Action Step: Adopt NMFS Guidelines for Salmonid Passage at Stream
Crossings (NMFS 2001a) and review appropriate barrier databases when

developing new or retrofitting existing road crossings.

23.1.3.2. Action Step: Bridges associated with new roads or replacement bridges
(including railroad bridges) should be free span or constructed with the
minimum number of bents (i.e., pilings) feasible in order to minimize drift

accumulation and facilitate fish passage.

23.1.3.3. Action Step: Update the California Fish Passage Assessment Database with

road related barriers to fish passage on an annual basis.

23.1.3.4. Action Step: All new crossings and upgrades to existing crossings (bridges,
culverts, fills, and other crossings) should accommodate 100-year flood flows

and associated bedload and debris.

23.1.3.5. Action Step: For impact pile driving develop and implement sound
attenuation methods that ensure sound levels are (1) below thresholds for
onset of physical injury to fish (see NMFS' 2008 Interim Criteria for Injury to
Fish from Pile Driving), (2) avoiding adverse behavioral effects (e.g., during
adult migration, etc.), and (3) minimized by a reduction in the sound field (e.g.,
reduce the size of the area impacted). In situations where sound attenuation is
not able to keep sound pressure at sub-injurious levels (i.e., sound levels that
will not harm or injure fish), work should be conducted during seasonal work
windows outlined in NMFS 2008 to avoid CCC coho.

23.1.4. Recovery Action: Prevent adverse alterations to riparian species composition and

structure

23.1.4.1. Action Step: Educate county and city public works departments, flood control
districts and planning departments, etc., on the critical importance of

maintaining a mature riparian and healthy riparian zone for salmonids.
23.1.5. Recovery Action: During five-year status reviews update, if necessary, recovery actions
23.2. Objective: Address the inadequacy of regulatory mechanisms

23.2.1. Recovery Action: Prevent adverse alterations to riparian species composition and

structure

23.2.1.1. Action Step: Minimize new road construction within riparian corridors. Limit

construction of new road crossings.

23.2.1.2. Action Step: Encourage implementation of Vegetation Management Plans for

the roadside maintenance activities to discourage or eliminate unwanted
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vegetation and promote desirable (native) vegetation (County of Santa Cruz's
Integrated Vegetation Management Plan for Roads Near Perennial Waters
(URS, 2011)).

23.2.2. Recovery Action: Prevent impairment to instream substrate/food productivity

(impaired gravel quality and quantity)

23.2.2.1. Action Step: Support and engage CalTrans, counties and others with
oversight on road practices to reduce sediment delivery to streams from road

networks and channelization from poorly situated roads.

23.2.2.2. Action Step: For all rural (unpaved) and seasonal dirt roads apply (at a
minimum) the road standards outlined in the most recent version of the

California Forest Practice Rules.

23.2.2.3. Action Step: Evaluate and mitigate (where appropriate) the effects of
transportation corridors and infrastructure on estuarine and stream fluvial
processes. Mitigating measures may include, elevating existing approach, fill
and maximizing clear spanning of upstream active channel(s), floodways, and

floodplains to accommodate natural riverine and estuarine fluvial processes.

23.2.2.4. Action Step: Conduct annual inspections of roads prior to winter. Correct

conditions that are likely to deliver sediment to streams.

23.2.2.5. Action Step: Encourage enforcement of existing regulations regarding
grading, riparian and building violations and sediment release from county

roads.

23.2.2.6. Action Step: Reduce sediment sources from road networks, maintenance
activities and other actions that deliver sediment to stream channels through
improved or new laws and policies, and/or enforcement of existing laws and

policies.

23.2.3. Recovery Action: Prevent impairment to floodplain connectivity (impaired quality &

extent)

23.2.3.1. Action Step: Protect channel migration zones and their riparian areas by

designing new roads to allow streams to meander in historical patterns.
23.2.4. Recovery Action: During five-year status reviews update, if necessary, recovery actions

24. Threat- Severe Weather Patterns

24.1. Objective: Address other natural or manmade factors affecting the species continued existence

24.1.1. Recovery Action: Prevent impairment to watershed processes due to climate change
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24.1.1.1. Action Step: Actively conduct outreach to stakeholders and the public
regarding anticipated effects of climate change to salmonids and increase
awareness that human actions can offset these effects. The public, local, state
and federal agencies should become familiar with, and implement as necessary
through lifestyle and policy changes, recommendations of the
Intergovernmental Panel on Climate Change (IPCC). See the website
http://www.ipcc.ch to view a summary of climate change issues for North
America and the suite of actions from the IPCC to be considered for ecosystem

(and human health) due to climate change.

24.1.1.2. Action Step: Promote and support policies that explicitly maintain instream
flow by limiting water withdrawals, enhancing floodplain connectivity by
opening historically flooded areas where possible, removing anthropogenic

barriers for fish passage, and riparian forest to increase habitat resilience.

24.1.1.3. Action Step: Develop a climate strategy that addresses simultaneously the
reduction of fossil fuels and the protection of forestlands. For example,
promote biological carbon sequestration best management practices (BMPs),
where feasible, that are consistent with NMFS policies and guidelines.
Develop incentives to maintain and rehabilitate forestlands, manage for older
forests, discourage conversions or forest changes. Forestlands store carbon and

reduce greenhouse gases.

24.1.1.4. Action Step: Expand research and monitoring to improve predictions of
climate change and its effects on salmon recovery. Tools such as the Regional
Climate System Model, Sea Level Rise and Coastal Flooding Impacts Viewer,
etc. should be used to improve ecological forecasting of the threat of climate
change, human population growth, and their impacts to salmonids and their
habitats.

24.1.1.5. Action Step: Minimize anthropogenic increases in water temperatures by
maintaining well-shaded riparian areas. Work to encourage and incorporate
climate change vulnerability assessments and climate change scenarios in
consultations, permitting, and restoration projects to access the impacts on

coho salmon.

24.1.1.6. Action Step: Maintain headwater areas in an undisturbed state to ensure a

continuous source of cool water downstream.

24.1.1.7. Action Step: Maximize connectivity, and increase diversity, of instream
habitats to allow a full range of opportunities for salmon to exploit as

environmental conditions shift.
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24.1.2. Recovery Action: Prevent impairment to watershed processes due to droughts and

flooding events

24.1.2.1. Action Step: Evaluate feasibility and benefits of establishing an Emergency
Drought Operations Center (similar to the Emergency Drought Operations
Center developed in Washington State), comprised of the SWRCB, CDFG,
NMFS, and others to develop emergency rules for augmenting water supplies
and mitigating the effects of drought and extreme climate on CCC coho salmon
and their habitats.

24.1.2.2. Action Step: Institute water conservation strategies that provide for drought
contingencies without relying on interception of surface flows or groundwater

depletion.

24.1.2.3. Action Step: Coordinate protection measures and develop rules for

augmenting water supplies and mitigating the effects of drought on salmonids.

24.1.2.4. Action Step: Design habitat restoration projects to account for long-term
changes including sea level rise, flooding frequency and loss of sediment, by
increasing resiliency of existing habitat types and facilitating upstream passage

(California State Coastal Conservancy et al. 2010).

24.1.3. Recovery Action: NMEFS staff will facilitate discussions with the outlined entities on
those items found inadequate for Listing Factor E as outlined in the Federal Register

Notice Chapter in Volume I
24.1.4. Recovery Action: During five-year status reviews update, if necessary, recovery actions

25. Threat- Water Diversion/Impoundment

25.1. Objective: Address the inadequacy of regulatory mechanisms
25.1.1. Recovery Action: Improve flow conditions

25.1.1.1. Action Step: Establish comprehensive stream flow evaluation programs to

determine instream flow needs for coho salmon.

25.1.1.2. Action Step: Determine and monitor 1600 program compliance related to
water diversions (CDFG 2004).

25.1.1.3. Action Step: Counties should consider forbearance agreements that eliminate

withdrawals during low-flow conditions.

25.1.1.4. Action Step: Develop water conservation measures at local and State levels to
include a drought management plan for each watershed that is triggered by

minimum flow requirements.
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25.1.1.5. Action Step: CDFG staff should conduct compliance audits of Lake and
Streambed Alteration Agreements (LSAA) in priority watersheds. Audits
would be conducted using a two tiered approach in all focus CCC coho salmon
watersheds — compliance checks on existing agreements and compliance
review to identify unpermitted activities impacting coho. Mitigation measures

for LSAA agreements should be standardized per specific life history impacts.

25.1.1.6. Action Step: For those streams known to support CCC coho salmon, including
those with ongoing diversions, consider petitioning SWRCB to declare the
stream as fully appropriated during the summer months. Encourage existing
water rights holders and new applicants to shift the timing or manner, of

diversion, from a less protective to a more protective practice.

25.1.1.7. Action Step: Collaborate and support the SWRCB and local agencies to
increase oversight and responsibility for regulating groundwater extraction

from aquifers hydrologically connected to surface flows.

25.1.1.8. Action Step: Local governments should integrate meaningful groundwater
regulation for land use planning and increase their coordination with State
agencies to ensure applicants secure the necessary State permits (e.g., water

rights) as part of the local permitting processes.

25.1.1.9. Action Step: Collaborate and support the SWRCB to prioritize review and
processing of water right projects within the 28 focus populations and 11
supplemental populations, enforce existing bypass flow requirements and
reduce the impacts of authorized surface water diversions for populations

where water flow is identified as a limiting factor.

25.1.1.10.Action Step: Improve coordination between the agencies, particularly the
SWRCB and county District Attorneys, to effectively identify and address
illegal water diverters and out-of-compliance diverters, seasons of diversion,
off-stream reservoirs, and bypass flows so they are fully protective of CCC

coho salmon.

25.1.1.11.Action Step: Until site specific studies are conducted, implement and enforce
the North Coast Instream Flow Policy developed and adopted pursuant to
AB2121 for the 28 focus populations and 11 supplemental population. AB2121
codified (in sections 1259.2 and 1259.4 of the California Water Code) portions
of CDFG and NMFS Water Diversion Guidelines to ensure protective flows for
all life stages of coho salmon.

25.1.1.12.Action Step: Work with CDFG and SWRCB to develop specific regulatory
mechanisms to fully and effectively implement CDFG Code Section 5937

requirements.
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25.1.1.13.Action Step: Evaluate benefits of requiring State and Federal Incidental Take
Permits for all new water diversions in watersheds with extant populations of
CCC coho salmon.

25.1.1.14.Action Step: The State Water Resources Control Board should implement the
new frost protection regulations for the Russian River as soon as possible to

protect CCC coho salmon.

25.1.1.15.Action Step: The State Water Resources Control Board should be encouraged
to exercise greater regulatory authority over summer water diversions. Water
rights held under a claim of pre-1914 rights, riparian rights or older

appropriative rights could be divested to protect instream uses.
25.1.2. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

25.1.2.1. Action Step: Promote passive diversion devices designed to allow diversion of
water only when minimum streamflow requirements are met or exceeded
(CDFG 2004).

25.1.2.2. Action Step: Promote conjunctive use of water with water projects whenever

possible.

25.1.2.3. Action Step: Require the SWRCB to conduct interagency consultation with the
California Department of Fish and Game, and seek technical assistance from

NMEFS on the issuance of water rights permits.

25.1.2.4. Action Step: Request that SWRCB review and/or modify water use based on
the needs of coho salmon and authorized diverters (CDFG 2004).

25.1.2.5. Action Step: Site and compliance visits by CDFG should be instituted for Lake
and Streambed Alteration Agreements that relate to Appropriative and
Riparian diversions. Consideration should be made to dedicate wardens to

conduct these visits in Core areas.
25.1.3. Recovery Action: Prevent reduced density, abundance, and diversity

25.1.3.1. Action Step: Adequately screen water diversions to prevent juvenile salmonid

mortalities.
25.1.4. Recovery Action: During five-year status reviews update, if necessary, recovery actions

26. Threat- Watershed Process

26.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range

26.1.1. Recovery Action: Implement ESU level recovery actions for Landscape Patterns
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Central CA Coast Coho Salmon ~ Lost Coast Diversity Stratum

ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary

1.1. Objective: Address the present of threatened destruction, modification, or curtailment of

habitat or range
1.1.1. Recovery Action: Implement ESU and population level recovery actions for Estuaries

2. Restoration- Floodplain Connectivity

2.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

2.1.1. Recovery Action: Implement ESU and population level recovery actions for Floodplain

Connectivity

3. Restoration- Habitat Complexity

3.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

3.1.1. Recovery Action: Implement ESU and population level recovery actions for Habitat

Complexity

4. Restoration- Hydrology

4.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
4.1.1. Recovery Action: Implement ESU and population level recovery actions for Hydrology

5. Restoration- Landscape Patterns

5.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
5.1.1. Recovery Action: Reduce adverse impact to landscape patterns

5.1.1.1. Action Step: Strongly encourage Mendocino County (including cities and
local jurisdictions) to take a leadership role and work with their various
departments on permitting, road maintenance, ordinances, etc., to reduce the
ongoing impacts of urbanization, agriculture, road building, grading activities,
timber conversions, etc., to salmon and their habitats. Mendocino County

supports over 85% of remaining populations of CCC coho salmon.
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5.1.1.2. Action Step: Facilitate as soon as possible mechanisms to promote sustainable
forestry practices and reduce forest conversions including development of

protective county ordinances.

5.1.1.3. Action Step: Continue discussions between agencies, non-profits, landowners
and others in the Wood for Salmon forum to implement wood enhancement

projects and seek permit streamlining solutions.
5.2. Objective: Address the inadequacy of existing regulatory mechanisms
5.2.1. Recovery Action: Reduce adverse impact to landscape patterns

5.2.1.1. Action Step: Evaluate benefits of designating watersheds, or sections thereof,
as Wild and Scenic Rivers pursuant to The National Wild and Scenic rivers
systems (16 U.S.C. 1271 et seq). Watersheds for potential inclusion could

include, but are not limited to: lower Ten Mile River and lower Big River.

52.1.2. Action Step: Work with Mendocino County District Attorney to address

environmental crimes that adversely impact coho salmon and/or their habitat.

6. Restoration- Passage

6.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
6.1.1. Recovery Action: Implement ESU and population level recovery actions for Passage

7. Restoration- Pool Habitat

7.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

7.1.1. Recovery Action: Implement ESU and population level recovery actions for Habitat

Complexity

8. Restoration- Riparian

8.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

8.1.1. Recovery Action: Implement ESU and population level recovery actions for Riparian

Vegetation

9. Restoration- Sediment

9.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

9.1.1. Recovery Action: Implement ESU and population level recovery actions for Sediment
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10. Restoration- Viability

10.1. Objective: Address other natural or manmade factors affecting the species continued existence

10.1.1. Recovery Action: Increase density, abundance, spatial structure and diversity

10.1.1.1. Action Step: Evaluate and conduct nutrient enrichment projects to improve
freshwater growth and increase smolt escapement utilizing available carcasses

from hatcheries and other methods (e.g. salmon analogs).

10.1.1.2. Action Step: Salmonid monitoring in this Stratum is a high priority and long-
term funding, for the continuation of current programs and their expansion,

should be secured.

11. Restoration- Water Quality

11.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

11.1.1. Recovery Action: Implement ESU and population level recovery actions for Water
Quality

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices

12.1. Objective: Address the present of threatened destruction, modification, or curtailment of

habitat or range

12.1.1. Recovery Action: Implement ESU and population level recovery actions for Agriculture

13. Threat- Channel Modification
13.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

13.1.1. Recovery Action: Implement ESU and population level recovery actions for Channel

Modification

14. Threat- Disease/Predation/Competition

14.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

Final CCC Coho Salmon ESU Recovery Plan (Volume II of III) September 2012

Lost Coast Diversity Stratum Recovery Actions
41



14.1.1. Recovery Action: Implement ESU and population level recovery actions for Disease,

Predation and Competition

15. Threat- Fire/Fuel Management

15.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

15.1.1. Recovery Action: Implement ESU and population level recovery actions for Fire and

Fuel Management

16. Threat- Fishing/Collecting

16.1. Objective: Address the inadequacy of existing regulatory mechanisms

16.1.1. Recovery Action: Implement ESU and population level recovery actions for Fishing

and Collecting

17. Threat- Hatcheries

No species-specific actions were developed.

18. Threat- Livestock

18.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
18.1.1. Recovery Action: Implement ESU and population level recovery actions for Livestock

19. Threat- Logging

19.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range

19.1.1. Recovery Action: Prevent forest conversions to other landuses and improve forest

conditions throughout the watershed
19.1.1.1. Action Step: Finalize Mendocino Redwood Company HCP.

19.1.1.2. Action Step: Encourage development of a HCP/NCCP/GCP or Safe Harbor
with forestland owners with Jackson Demonstration State Forest, State Parks,
The Conservation Fund, Coastal Ridges, Redwood Forest Foundation, and

Hawthorne Timber Company.

19.1.1.3. Action Step: Work with California BOF, CalFire, CDFG, professional
organizations and landowners to protect forest lands from conversion,
promote sustainable forestry practices and provide landowner incentives for

growing late seral forests in riparian areas and conducting restoration actions.

19.1.1.4. Action Step: Work with the BOF, CalFire, CDFG, professional organizations

and landowners to modify the timber harvest permitting process to provide
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opportunities and incentives for LWD recruitment during timber harvest

operations.

20. Threat- Mining
No species-specific actions were developed.

21. Threat- Recreation

21.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
21.1.1. Recovery Action: Implement ESU and population level recovery actions for Recreation

22. Threat- Residential/Commercial Development

22.1. Objective: Address the inadequacy of existing regulatory mechanisms

22.1.1. Recovery Action: Prevent adverse alterations to riparian species composition and

structure

22.1.1.1. Action Step: Encourage Mendocino County to develop and implement
ordinances (e.g. Santa Cruz County Code 2008) to restrict subdivisions by
requiring a minimum acreage limit for parcels in concert with limits on water

supply and groundwater recharge areas.

23. Threat- Roads/Railroads

23.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

23.1.1. Recovery Action: Prevent impairment to instream substrate/food productivity (gravel

quality and quantity)

23.1.1.1. Action Step: The threat of roads rated the highest for this Stratum. Road
effects to salmon and their habitats must be controlled by county-wide road
management planning for mainline transportation, rural residential and other

road corridors.

24. Threat- Severe Weather Patterns

24.1. Objective: Address other natural or manmade factors affecting the species' continued existence

24.1.1. Recovery Action: The threat of severe weather was found high across 5 populations. A
regional severe weather plan should be developed that addresses proactive measures

for climate change and a drought/flooding management and response plan.

25. Threat- Water Diversion/Impoundment

25.1. Objective: Address the inadequacy of existing regulatory mechanisms

25.1.1. Recovery Action: Improve flow conditions
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25.1.1.1. Action Step: Petition SWRCB to declare CCC coho salmon watersheds with
existing populations and ongoing diversions in the Lost Coast Diversity
Stratum declared as fully appropriated during the summer months. Encourage
water right applications for existing rights holders who seek to shift the timing

or manner of diversion from a less protective to more protective practice.

26. Threat- Watershed Process

26.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

26.1.1. Recovery Action: Implement ESU and population level recovery actions for Watershed

Processes
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Central CA Coast Coho Salmon ~ Navarro Pt. — Gualala Pt.

Diversity Stratum

ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary

1.1. Objective: Address the present of threatened destruction, modification, or curtailment of

habitat or range
1.1.1. Recovery Action: Implement ESU and population level recovery actions for Estuaries

2. Restoration- Floodplain Connectivity

2.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

2.1.1. Recovery Action: Implement ESU and population level recovery actions for Floodplain

Connectivity

3. Restoration- Habitat Complexity

3.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
3.1.1. Recovery Action: Reduce adverse impacts to landscape patterns

3.1.1.1. Action Step: Continue discussions between agencies, non-profits, landowners
and others in the Wood for Salmon forum to implement wood enhancement

projects and seek permit streamlining solutions.
3.1.2. Recovery Action: Improve habitat complexity

3.1.2.1. Action Step: Investigate the feasibility of beaver re-location and re-
introduction to the Navarro River, Gualala River and Garcia River populations
to promote channel complexity, improve baseflows and provide rearing
habitat.

4. Restoration- Hydrology

4.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
4.1.1. Recovery Action: Implement ESU and population level recovery actions for Hydrology

5. Restoration- Landscape Patterns

5.1. Objective: Address the inadequacy of existing regulatory mechanisms
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5.1.1. Recovery Action: Reduce adverse impact to landscape patterns

5.1.1.1. Action Step: Strongly encourage Mendocino County (including cities and
local jurisdictions) to take a greater leadership role and work with their various
departments on permitting, road maintenance, ordinances, etc. to reduce the
ongoing impacts of urbanization, agriculture, road building, grading activities,
timber conversions, etc. to salmon and their habitats. Mendocino County

currently supports over 85% of remaining populations of CCC coho salmon.

5.1.1.2. Action Step: Evaluate benefits of designating watersheds, or sections thereof,
as Wild and Scenic Rivers pursuant to The National Wild and Scenic rivers
systems (16 U.S.C. 1271 et seq). Watersheds for potential inclusion could

include, but are not limited to the Garcia River.

5.1.1.3. Action Step: Seek innovative funding solutions for matching funds when
counties are deemed economically disadvantaged to afford restoration project

development and work.

6. Restoration- Passage
6.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
6.1.1. Recovery Action: Implement ESU and population level recovery actions for Passage

7. Restoration- Pool Habitat

7.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

7.1.1. Recovery Action: Implement ESU and population level recovery actions for Habitat

Complexity

8. Restoration- Riparian
8.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

8.1.1. Recovery Action: Implement ESU and population level recovery actions for Riparian
Vegetation

8.1.2. Recovery Action: Promote streamside conservation measures, including conservation

easements, setbacks, and riparian buffers (CDFG 2004). Discourage conversions.

9. Restoration- Sediment

9.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
9.1.1. Recovery Action: Implement ESU and population level recovery actions for Sediment

Final CCC Coho Salmon ESU Recovery Plan (Volume II of III) September 2012

Navarro Pt.- Gualala Pt. Diversity Stratum Recovery Actions
46



10. Restoration- Viability

10.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
10.1.1. Recovery Action: Increase density, abundance, spatial structure and diversity

10.1.1.1. Action Step: Evaluate the need and feasibility of developing a Captive

Broodstock Program.

10.1.1.2. Action Step: Salmonid monitoring in this Stratum is a high priority and long-
term funding, for the continuation of current programs and their expansion,

should be secured.
10.2. Objective: Address the inadequacy of existing regulatory mechanisms
10.2.1. Recovery Action: Increase spatial structure and diversity

10.2.1.1. Action Step: Work with Mendocino county district attorney to address

environmental crimes that adversely impact coho salmon and/or their habitat.

11. Restoration- Water Quality

11.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

11.1.1. Recovery Action: Implement ESU and population level recovery actions for Water
Quality

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices

12.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
12.1.1. Recovery Action: Prevent impairment to riparian composition and structure

12.1.1.1. Action Step: Solicit cooperation from NRCS, RCDs, Farm Bureau, and others
to devise incentive programs and incentive-based approaches to encourage
increased involvement and support existing landowners who conduct

operations in a manner compatible with salmon recovery priorities.

13. Threat- Channel Modification
13.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
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13.1.1. Recovery Action: Implement ESU and population level recovery actions for Channel

Modification

14. Threat- Disease/Predation/Competition

14.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

14.1.1. Recovery Action: Implement ESU and population level recovery actions for Disease,

Predation and Competition

15. Threat- Fire/Fuel Management

15.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

15.1.1. Recovery Action: Implement ESU and population level recovery actions for Fire and

Fuel Management

16. Threat- Fishing/Collecting

16.1. Objective: Address other natural or manmade factors affecting the species' continued existence

16.1.1. Recovery Action: Implement ESU and population level recovery actions for Fishing
and Collecting

17. Threat- Hatcheries

No species-specific actions were developed.

18. Threat- Livestock

18.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
18.1.1. Recovery Action: Implement ESU and population level recovery actions for Livestock

19. Threat- Logging

19.1. Objective: Address the inadequacy of existing regulatory mechanisms
19.1.1. Recovery Action: Prevent impairment to watershed processes

19.1.1.1. Action Step: Explore feasibility and benefits of an HCP, GCP or safe harbor

with CalFire, BOF, industrial and non-industrial forestland owners.

19.1.1.2. Action Step: Facilitate as soon as possible mechanisms to promote sustainable
forestry practices and reduce forest conversions, including development of

county ordinances.

20. Threat- Mining
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20.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

20.1.1. Recovery Action: Implement ESU and population level recovery actions for Mining

21. Threat- Recreation

21.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
21.1.1. Recovery Action: Implement ESU and population level recovery actions for Recreation

22. Threat- Residential/Commercial Development

22.1. Objective: Address the inadequacy of existing regulatory mechanisms
22.1.1. Recovery Action: Prevent impairment to watershed processes

22.1.1.1. Action Step: Encourage infill and high density developments over dispersal of

low density rural residential in undeveloped areas.

22.1.1.2. Action Step: Encourage Sonoma and Mendocino counties to develop and
implement ordinances (i.e. Santa Cruz County Code 2008) to restrict
subdivisions by requiring a minimum acreage limit for parcels in concert with

limits on water supply and groundwater recharge areas.

23. Threat- Roads/Railroads

23.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

23.1.1. Recovery Action: Prevent impairment to instream substrate/food productivity (gravel

quality and quantity)

23.1.1.1. Action Step: The threat of roads rated the highest for this Stratum. Road
effects to salmon and their habitats must be control by county-wide road
management planning for mainline transportation, rural residential and other

road corridors.

24. Threat- Severe Weather Patterns

24.1. Objective: Address other natural or manmade factors affecting the species' continued existence

24.1.1. Recovery Action: Implement ESU and population level recovery actions for Severe
Weather

25. Threat- Water Diversion/Impoundment

25.1. Objective: Address the inadequacy of existing regulatory mechanisms
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25.1.1. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

25.1.1.1. Action Step: Petition SWRCB to declare CCC coho salmon watersheds with
existing populations and ongoing diversions in the Navarro Point-Gualala
Point Diversity Stratum declared as fully appropriated during the summer
months. Encourage water right applications for existing rights holders who
seek to shift the timing or manner of diversion from a less protective to more

protective practice.

25.1.1.2. Action Step: Coordinate efforts between Federal and State, and county law

enforcement agencies to remove illegal diversions from streams.

26. Threat- Watershed Process

26.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

26.1.1. Recovery Action: Implement ESU and population level recovery actions for Watershed

Processes
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Central CA Coast Coho Salmon ~ Coastal Diversity Stratum

ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary

1.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
1.1.1. Recovery Action: Increase extent of estuarine habitat

1.1.1.1. Action Step: Implement recommendations in NMFS's Russian River biological

opinion (specifically estuary management RPA's).
1.1.2. Recovery Action: Implement ESU and population level recovery actions for Estuaries

2. Restoration- Floodplain Connectivity

2.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

2.1.1. Recovery Action: Implement ESU and population level recovery actions for Floodplain

Connectivity

3. Restoration- Habitat Complexity

3.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
3.1.1. Recovery Action: Improve Habitat Complexity

3.1.1.1. Action Step: To promote channel complexity, improve baseflows and provide
rearing habitat investigate the feasibility and benefit of beaver re-location and
re-introductions to Sonoma County (such as Austin, Green Valley, lower
Russian River independent populations and Salmon Creek) and Marin County

(such as Lagunitas, Pine Gulch, Redwood, and Walker Creek populations).

3.1.2. Recovery Action: Implement ESU and population level recovery actions for Habitat

Complexity

4. Restoration- Hydrology

4.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

4.1.1. Recovery Action: Implement ESU and population level recovery actions for Hydrology
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5. Restoration- Landscape Patterns

5.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
5.1.1. Recovery Action: Prevent increased landscape disturbance

5.1.1.1. Action Step: Implement Best Management Practices such as those in the Fish
Friendly Farming program (California Land Stewardship Institute), or other

cooperative conservation programs.
5.1.2. Recovery Action: Prevent impairment to watershed hydrology

5.1.2.1. Action Step: Conserve open space in intact landscapes, protect floodplain

areas and riparian corridors, and develop conservation easements.
5.1.3. Recovery Action: Reduce adverse impacts to landscape patterns

5.1.3.1. Action Step: Work with Mendocino, Sonoma and Marin counties (including
cities and local jurisdictions) to improve permitting processes, road
maintenance, ordinances, etc. to reduce ongoing impacts of urbanization,

agriculture, road building, grading activities, and timberland conversions.

5.1.3.2. Action Step: Encourage development of a county-wide HCP’s with Marin and
Sonoma that includes State Parks, major water diverters, counties,

municipalities, timberland, and vineyard owners.

5.1.33. Action Step: Implement recommendations in NMFS’ Russian River biological

opinion (specifically estuary management, and Russian River flow RPA’s).

6. Restoration- Passage

6.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
6.1.1. Recovery Action: Implement ESU and population level recovery actions for Passage

7. Restoration- Pool Habitat

7.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

7.1.1. Recovery Action: Implement ESU and population level recovery actions for Habitat

Complexity

8. Restoration- Riparian

8.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
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8.1.1. Recovery Action: Implement ESU and population level recovery actions for Riparian

Vegetation

9. Restoration- Sediment

9.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
9.1.1. Recovery Action: Implement ESU and population level recovery actions for Sediment

10. Restoration- Viability

10.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
10.1.1. Recovery Action: Increase density, abundance, spatial structure, and diversity

10.1.1.1. Action Step: Re-introduce coho salmon to extirpated watersheds, while
minimizing departure from the genetic profile that historically existed in the

Stratum.

10.1.1.2. Action Step: Conduct a feasibility study regarding the potential contribution
the Laguna de Santa Rosa to Russian River viability targets. As the largest
freshwater wetland in the CCC coho salmon ESU a historical ecology study of
the Laguna de Santa Rosa is recommended to identify physical processes that
have been disrupted. The study could provide the foundation for a conceptual
plan to prevent wetland loss and improve wetland habitats and functions for

CCC coho salmon.
10.2. Objective: Address the inadequacy of existing regulatory mechanisms
10.2.1. Recovery Action: Increase density, abundance, spatial structure, and diversity

10.2.1.1. Action Step: Work with Sonoma and Marin county district attorney to address

environmental crimes that adversely impact coho salmon and/or their habitat.
10.3. Objective: Address other natural or manmade factors affecting the species continued existence
10.3.1. Recovery Action: Increase density, abundance, spatial structure and diversity

10.3.1.1. Action Step: Continue the operation of the Russian River Captive Broodstock

Program.

10.3.1.2. Action Step: Utilize resources to increase genetic variability in captive
broodstock programs as well as for adult re-introduction efforts in Marin and
Sonoma County streams lacking current salmonid presence (Walker and

Salmon Creek Programs are models for others).
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10.3.1.3. Action Step: Augmentation or intervention such as juvenile collection and
retention at established rearing facilities for release as adults (or other
intervention methods) may be necessary at this time due to extremely low
populations to ensure long-term genetic diversity is preserved. Watersheds of
particular interest include Lagunitas/Olema Creek, Redwood Creek, Pine
Gulch Creek and Walker Creek.

10.3.1.4. Action Step: Annually monitor juvenile and adult coho salmon to assess
success of the implemented augmentation/intervention strategies (e.g. number
of adult returns, spawning success, juvenile survival etc.) to determine if there
is an increase in abundance of natural production of coho salmon in each

population.

10.3.1.5. Action Step: Evaluate and conduct nutrient enrichment projects to improve
freshwater growth and increase smolt escapement utilizing available carcasses

from hatcheries and other methods (e.g. salmon analogs).

10.3.1.6. Action Step: Annually capture or retain (during rescue efforts) - adequate
numbers of fish from streams in Marin and Sonoma County for use as
broodstock.

11. Restoration- Water Quality

11.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

11.1.1. Recovery Action: Implement ESU and population level recovery actions for Water
Quality

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices

12.1. Objective: Address the present of threatened destruction, modification or curtailment of the

species habitat or range

12.1.1. Recovery Action: Prevent adverse alterations to riparian species composition and

structure

12.1.1.1. Action Step: Implement BMP's for agricultural activities similar to those in the
Fish Friendly Farming program (CDFG 2004).

12.1.1.2. Action Step: Solicit cooperation from NRCS, RCDs, Farm Bureau, and others
to devise incentive programs and incentive-based approaches to encourage
increased involvement and support existing landowners who conduct

operations in a manner compatible with salmon recovery priorities.
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12.1.1.3. Action Step: Streamline permit processing where landowners are conducting

actions aligned with recovery priorities.

12.1.1.4. Action Step: Agricultural users should utilize BMP's in Vineyard Frost
Protection: A guide for Northern Coastal California (Sotoyome Resource

Conservation District, 2011).
12.2. Objective: Address the inadequacy of existing regulatory mechanisms
12.2.1. Recovery Action: Prevent impairment to riparian species composition and structure

12.2.1.1. Action Step: Develop riparian setbacks/buffers where they do not currently

occur, and enforce requirements of local regulations where they do.
12.2.1.2. Action Step: Enforce requirements of local regulations and riparian setbacks.

12.2.1.3. Action Step: Implement programs to purchase land/conservation easements to
encourage the re-establishment and/or enhancement of natural riparian

communities.
12.2.2. Recovery Action: Prevent impairment to floodplain connectivity

12.2.2.1. Action Step: Utilize HCPs, Safe Harbor agreements or other regulatory

authorities to protect coho salmon and their habitat.

12.2.2.2. Action Step: Work with Sonoma, Mendocino and Marin counties to develop

more protective regulations in regard to vineyard development.

13. Threat- Channel Modification
13.1. Objective: Address the inadequacy of existing regulatory mechanisms

13.1.1. Recovery Action: Prevent impairment to instream habitat complexity (reduced large

wood and/or shelter)

13.1.1.1. Action Step: All proposed flood control projects should include habitat

protection, and/or alternatives that minimize impacts to salmon habitat.

13.1.1.2. Action Step: Agencies should develop large woody debris retention programs
and move away from the practice of removing instream large woody debris

under high flow “emergencies.”

13.1.1.3. Action Step: Develop a mitigation policy that requires in-kind replacement of
removed large woody debris at a 3:1 ratio.

13.1.2. Recovery Action: Prevent impairment to floodplain connectivity
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14.

15.

16.

17.

13.1.2.1. Action Step: Encourage counties to develop a Sensitive Habitat Ordinance

similar to that in place for the County of Santa Cruz.

13.1.2.2. Action Step: Counties and municipalities should adopt a policy of “managed
retreat” (removal of problematic infrastructure and replacement with native
vegetation or flood tolerant land uses) for areas highly susceptible to, or

previously damaged from, flooding.

Threat- Disease/Predation/Competition

14.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range

14.1.1. Recovery Action: Implement ESU and population level recovery actions for Disease,

Predation and Competition

Threat- Fire/Fuel Management

15.1. Objective: Address the inadequacy of existing regulatory mechanisms
15.1.1. Recovery Action: Prevent impairment to water quality

15.1.1.1. Action Step: Reconcile differences between USFS fire retardant and
suppression guidelines with recommendations in the NPS EIR for fire
management on National Park lands within the Lagunitas, Pine Gulch, and

Redwood Creek watersheds.
15.1.2. Recovery Action: Prevent increased landscape disturbance

15.1.2.1. Action Step: Encourage the NPS to adopt the ESA emergency consultation
guidelines and biological resource protection so that ESA consultations are
initiated whenever coho salmon resources are at risk from fires and/or fire

suppression activities.

Threat- Fishing/Collecting

16.1. Objective: Address other natural or manmade factors affecting the species' continued existence

16.1.1. Recovery Action: Implement ESU and population level recovery actions for
Fishing/Collecting.

Threat- Hatcheries

17.1. Objective: Address other natural or manmade factors affecting the species' continued existence
17.1.1. Recovery Action: Improve density, abundance, spatial structure, and diversity

17.1.1.1. Action Step: Ensure the threat of hatcheries remains low. See Viability actions

for specific recommendations regarding hatchery practices.
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18. Threat- Livestock

18.1. Objective: Address the inadequacy of existing regulatory mechanisms

18.1.1. Recovery Action: Prevent impairment to water quality (increased turbidity, suspended

sediment, and/or toxicity)

18.1.1.1. Action Step: Livestock and Ranch Managers should utilize Groundwork: A
Handbook for Small-Scale Erosion Control in Coastal California (MRCD, 2007),
and Management Tips to Enhance Land & Water Quality for Small Acreage
Properties (Sotoyome Resource Conservation District, 2007), and The Grazing

Handbook (Sotoyome Resource Conservation District, 2007).

19. Threat- Logging

19.1. Objective: Address the present or threatened destruction, modification or curtailment of the

species habitat or range

19.1.1. Recovery Action: Implement ESU and population level recovery actions for Logging

20. Threat- Mining
20.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
20.1.1. Recovery Action: Implement ESU and population level recovery actions for Mining

21. Threat- Recreation

21.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
21.1.1. Recovery Action: Implement ESU and population level recovery actions for Recreation

22. Threat- Residential/Commercial Development

22.1. Objective: Address the present or threatened destruction, modification or curtailment of the

species habitat or range
22.1.1. Recovery Action: Prevent impairment to riparian species composition and structure

22.1.1.1. Action Step: Use native plants when landscaping and discourage the use of

exotic invasive plants.
22.2. Objective: Address the inadequacy of existing regulatory mechanisms
22.2.1. Recovery Action: Prevent impairment to riparian species composition and structure

22.2.1.1. Action Step: Encourage Sonoma and Marin counties to develop and
implement ordinances (e.g. Santa Cruz County Code 2008) to restrict
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subdivisions by requiring a minimum acreage limit for parcels in concert with

limits on water supply and groundwater recharge areas.

22.2.1.2. Action Step: Provide technical and staff support to counties to encourage

general plan updates to include measures to protect coho salmon (CDFG 2004).

22.2.1.3. Action Step: Enforce existing building permit programs to minimize

unpermitted construction.
22.2.2. Recovery Action: Prevent impairment to watershed hydrology

22.2.2.1. Action Step: Encourage infill and high density developments over dispersal of

low density rural residential in undeveloped areas.

23. Threat- Roads/Railroads

23.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range

23.1.1. Recovery Action: Prevent impairment to instream substrate/food productivity

(impaired gravel quality and quantity)

23.1.1.1. Action Step: Forest and ranch managers should utilize the Handbook for
Forest and Ranch Roads (PWA, 1994).

23.1.1.2. Action Step: Mendocino, Sonoma and Marin Public works departments
should utilize the Fishnet 4C Road Manual or an equivalent manual (e.g., 5

Counties Road Manual) for all related road activities.
23.1.2. Recovery Action: Prevent impairment to passage and migration

23.1.2.1. Action Step: Using the most recent established protocols, conduct passage

assessments where they do not currently exist.

23.1.2.2. Action Step: Assess private and public road stream crossings for barrier

potential and implement recommendations.
23.2. Objective: Address the inadequacy of existing regulatory mechanisms
23.2.1. Recovery Action: Prevent impairment to watershed hydrology

23.2.1.1. Action Step: Continue education of Caltrans, County road engineers, and
County maintenance staff regarding watershed processes and the adverse
effects of improper road construction and maintenance on salmonids and their
habitats.

24. Threat- Severe Weather Patterns
24.1. Objective: Address other natural or manmade factors affecting the species' continued existence
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24.1.1. Recovery Action: Prevent impairment to hydrology

24.1.1.1.

24.1.1.2.

Action Step: Implement water conservation strategies that provide for
drought contingencies without relying on interception of surface flows or

groundwater depletion.

Action Step: Identify and work with water users to minimize depletion of

summer base flows from unauthorized water uses.

25. Threat- Water Diversion/Impoundment

25.1. Objective: Address the present or threatened destruction, modification or curtailment of the

species habitat or range

25.1.1. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

25.1.1.1.

25.1.1.2.

25.1.1.3.

Action Step: Promote water conservation best practices such as drip irrigation

for vineyards.
Action Step: Promote the use of reclaimed water for agricultural or other uses.

Action Step: Institutionalize programs to purchase easements on water rights

to encourage the maintenance of surface flows.

25.2. Objective: Address the inadequacy of existing regulatory mechanisms

25.2.1. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

25.2.1.1.

25.2.1.2.

Action Step: Identify and work with the SWRCB to eliminate depletion of
summer base flows from unauthorized water uses. Coordinate efforts by
Federal and State, and County law enforcement agencies to remove illegal

diversions from streams.

Action Step: Promote the use of reclaimed water for agricultural or other uses.

25.2.2. Recovery Action: Prevent impairment to watershed hydrology

25.2.2.1.

25.2.2.2.

25.2.2.3.

Action Step: Improve coordination between agencies and others to address
season of diversion, off-stream reservoirs, bypass flows protective of coho
salmon and their habitats, and avoidance of adverse impacts caused by water
diversion (CDFG 2004).

Action Step: Evaluate requests for on-stream dams above migratory reaches
for effects on the natural hydrograph and the supply of spawning gravel for
recruitment downstream (CDFG 2004).

Action Step: Develop and implement regulations for groundwater use.
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25.2.3. Recovery Action: Improve flow conditions

25.2.3.1. Action Step: Petition SWRCB to declare CCC coho salmon watersheds with
existing populations and ongoing diversions in the Coastal Diversity Stratum
declared as fully appropriated during the summer months. Encourage water
right applications for existing rights holders who seek to shift the timing or

manner of diversion from a less protective to more protective practice.

26. Threat- Watershed Process

26.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

26.1.1. Recovery Action: Implement ESU and population level recovery actions for Watershed

Process
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Central CA Coast Coho Salmon ~ Santa Cruz Mountains

Diversity Stratum

ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary

1.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
1.1.1. Recovery Action: Prevent impairment to the estuary (impaired quality and extent)

1.1.1.1.  Action Step: Work with CalTrans to ensure the planned replacement of the
existing Highway 1 bridge allows complete restoration of the Scott Creek
estuary which is critical to smolt health and marine survival. Scott Creek is a

very high priority for this Stratum.

1.1.1.2. Action Step: Improve estuarine habitat complexity and water quality and

prevent future degradation of estuarine habitat.

1.1.1.3. Action Step: Work with California Coastal Commission and USACE to
address standards, protocols, and beneficial structural improvements to

minimize the frequency of “emergency” sandbar breaching requests.

2. Restoration- Floodplain Connectivity

2.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
2.1.1. Recovery Action: Improve floodplain connectivity with the main channel

2.1.1.1. Action Step: Floodplain connectivity has been significantly impaired by
channel modification activities. Efforts to protect all existing floodplains and
re-establish floodplain connectivity should be a high priority.

3. Restoration- Habitat Complexity

3.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
3.1.1. Recovery Action: Improve Habitat Complexity

3.1.1.1. Action Step: Conduct outreach and education to private landowners
regarding the importance of instream large wood and its role in providing

essential habitats for coho salmon survival.

Final CCC Coho Salmon ESU Recovery Plan (Volume II of III) September 2012

Santa Cruz Mountains Diversity Stratum Recovery Actions
61



3.1.1.2. Action Step: Continue working with Santa Cruz RCD and Coastal
Conservancy to identify willing landowners to implement restoration projects

in Core and Phase I areas.

3.1.1.3. Action Step: Conduct outreach and education to private landowner regarding
the importance of instream large wood and its role in providing critical

habitats for coho salmon survival.
3.2. Objective: Address the inadequacy of existing regulatory mechanisms
3.2.1. Recovery Action: Improve Habitat Complexity

3.2.1.1. Action Step: Backfill CDFG Fisheries positions and consider increases in
NOAA/NMES participation in San Mateo and San Cruz counties to facilitate

development and outreach for FRGP funded restoration projects.

3.2.1.2. Action Step: Work with the County of San Mateo to develop a large woody
debris management program similar to that developed by County of Santa

Cruz.

4. Restoration- Hydrology

4.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
4.1.1. Recovery Action: Improve flow conditions

4.1.1.1. Action Step: Promote off-channel storage to reduce impacts of water

diversion.

5. Restoration- Landscape Patterns

5.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
5.1.1. Recovery Action: Reduce adverse impacts to landscape patterns

5.1.1.1. Action Step: Conduct outreach and education to private landowners
regarding the importance of instream large wood and its role in providing

essential habitats for coho salmon survival.

5.1.1.2. Action Step: Continue working with Santa Cruz RCD and Coastal
Conservancy to identify willing landowners to implement restoration projects

in Core and Phase I areas.

5.1.1.3. Action Step: Strongly encourage Santa Cruz and San Mateo counties
(including cities and local jurisdictions) to take a leadership role and work with

their various departments on permitting, road maintenance, ordinances, etc., to
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reduce the ongoing impacts of urbanization, agriculture, road building,

grading activities, timber conversions, etc., to salmon and their habitats.
5.2. Objective: Address the inadequacy of existing regulatory mechanisms

5.2.1. Recovery Action: Work with Santa Cruz and San Mateo County district attorneys to

address environmental crimes that adversely impact coho salmon and/or their habitat

6. Restoration- Passage
6.1. Objective: Address the present or threatened destruction, modification, or curtailment of
habitat or range
6.1.1. Recovery Action: Implement ESU and population level recovery actions for Passage
7. Restoration- Pool Habitat
7.1. Objective: Address the present or threatened destruction, modification, or curtailment of
habitat or range
7.1.1. Recovery Action: Implement ESU and population level recovery actions for Habitat
Complexity
8. Restoration- Riparian
8.1. Objective: Address the present or threatened destruction, modification, or curtailment of
habitat or range
8.1.1. Recovery Action: Implement ESU and population level recovery actions for Riparian
Vegetation
9. Restoration- Sediment
9.1. Objective: Address the present or threatened destruction, modification, or curtailment of
habitat or range
9.1.1. Recovery Action: Implement ESU and population level recovery actions for Sediment
10. Restoration- Viability
10.1. Objective: Address the present or threatened destruction, modification, or curtailment of the
species habitat or range
10.1.1. Recovery Action: Increase density, abundance, spatial structure and diversity
10.1.1.1. Action Step: Reintroduce coho salmon to watersheds where they are
extirpated, using appropriate genetic stocks. Reintroduction should only occur
in watersheds where habitat conditions are suitable for all freshwater
lifestages. To minimize risk of extirpation in this stratum, this
recommendation should be implemented immediately in San Gregorio Creek,
Pescadero Creek, Waddell Creek, Soquel Creek and Aptos Creek.
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10.1.1.2. Action Step: Evaluate feasibility and benefits of constructing and operating a
conservation hatchery for the propagation of CCC coho salmon. Construct,
fund, and operate the facility if determined to be feasible and beneficial using
HGMP protocols. The Monterey Bay Salmon and Trout Project operate a coho
broodstock program in Scott Creek. The facility at Scott Creek is constrained
due to its location and cannot be easily expanded due to financial, physical,
and water supply constraints. A larger facility could serve as a regional
conservation hatchery for multiple populations in the Santa Cruz Mountain’s

Diversity Stratum.

10.1.1.3. Action Step: Secure long term funding for the operation of the MBSTP if an
alternative regional conservation hatchery is determined infeasible or its

development is under long term planning.

10.1.1.4. Action Step: Conduct a thorough historical analysis (including archeological
analysis of Indian middens) and determine whether coho salmon historically
occupied streams south of Elkhorn Slough in Monterey County. If positive
data are discovered, evaluate the feasibility and likelihood of success of re-

establishing coho salmon populations into the Big Sur and Little Sur Rivers.

10.1.1.5. Action Step: Salmonid monitoring in this Stratum is a high priority and long-
term funding, for the continuation of current programs and their expansion,

should be secured.

11. Restoration- Water Quality

11.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

11.1.1. Recovery Action: Implement ESU and population level recovery actions for Water
Quality

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices

12.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

12.1.1. Recovery Action: Implement ESU and population level recovery actions for

Agricultural Practices

13. Threat- Channel Modification

13.1. Objective: Address inadequacies of regulatory mechanisms
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13.1.1. Recovery Action: Reduce adverse impacts to watershed processes

13.1.1.1. Action Step: Stream channel and estuarine habitats of four populations in the
Stratum are impacted by channel modification. Projects should institute a net

gain for these habitats and prevent further impairment.

14. Threat- Disease/Predation/Competition
14.1. Objective: Address disease or predation

14.1.1. Recovery Action: Prevent reduced density, abundance, and diversity

14.1.1.1. Action Step: Evaluate impacts of predation from introduced species in coastal
estuaries to juvenile and smolting salmonids and implement abatement

strategies where appropriate.

15. Threat- Fire/Fuel Management

15.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
15.1.1. Recovery Action: Prevent impairment to watershed processes

15.1.1.1. Action Step: Five populations in Stratum were identified with a high fire
threat. A Fire Response Plan should be developed in coordination with

relevant agencies to ensure protection of CCC coho salmon and their habitats.

16. Threat- Fishing/Collecting

16.1. Objective: Address the overutilization for commercial, recreational, scientific or educational

purposes
16.1.1. Recovery Action: Prevent reduced density, abundance, and diversity

16.1.1.1. Action Step: Work with CDFG and Fish and Game Commission to improve
freshwater sport fishing regulations to minimize unintentional and
unauthorized take, and incidental mortality, of CCC coho salmon by anglers
during the CCC coho salmon migration period in the Santa Cruz Mountains
Diversity Stratum. This effort could include development specific emergency
regulations during adult migration periods, development of appropriate low-

flow closure thresholds and angler outreach programs.

17. Threat- Hatcheries
17.1. Objective: Address other natural or manmade factors affecting the species' continued existence

17.1.1. Recovery Action: Improve density, abundance, spatial structure, and diversity

17.1.1.1. Action Step: Ensure the threat of hatcheries remains low. See Viability actions

for specific recommendations regarding hatchery practices.
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18.

19.

20.

21.

22.

23.

Threat- Livestock

18.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
18.1.1. Recovery Action: Implement ESU and population level recovery actions for Livestock

Threat- Logging

19.1. Objective: Address the inadequacy of existing regulatory mechanisms
19.1.1. Recovery Action: Prevent impairment to watershed processes

19.1.1.1. Action Step: Explore feasibility and benefits of HCP, GCP or safe harbor with
CalFire, BOF, industrial and non-industrial forestland owners (e.g., Soquel
Demonstration State Forest, Big Creek, CalPoly, etc.). Facilitate as soon as
possible mechanisms to promote sustainable forestry practices and reduce
forest conversions which including development of county ordinances, BOF

rule changes to conversion permits, incentives for sustainable practices, etc.

Threat- Mining
20.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
20.1.1. Recovery Action: Implement ESU and population level recovery actions for Mining

Threat- Recreation

21.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
21.1.1. Recovery Action: Implement ESU and population level recovery actions for Recreation

Threat- Residential/Commercial Development

22.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range
22.1.1. Recovery Action: Prevent impairment to watershed processes

22.1.1.1. Action Step: Four populations have high or very high threats from residential
and commercial development. Recommend continuing the County policy of
promoting infill and high density developments over dispersal of low density

rural residential in undeveloped areas.

Threat- Roads/Railroads

23.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

23.1.1. Recovery Action: Prevent increased landscape disturbance
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23.1.1.1.

Action Step: The threat of roads rated the highest for this Stratum. Road
effects to salmon and their habitats must be controlled by county-wide road
management planning for mainline transportation, rural residential and other

road corridors.

23.1.2. Recovery Action: Increase density, abundance, spatial structure and diversity

23.1.2.1.

Action Step: Work with CalTrans to ensure the planned replacement of the
existing Highway 1 bridge allows complete restoration of Scott Creek and its
estuary which are critical to smolt health and marine survival. Scott Creek is a

critical watershed to preserve coho salmon across the Stratum.

24. Threat- Severe Weather Patterns

24.1. Objective: Address other natural or manmade factors affecting the species’ continued existence

24.1.1. Recovery Action: The threat of severe weather was found high or very high across 6

populations. A regional severe weather plan should be developed that addresses

proactive measures for climate change and a drought/flooding management and

response plan.

25. Threat- Water Diversion/Impoundment

25.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range

25.1.1. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

25.1.1.1.

25.1.1.2.

Action Step: Promote the use of reclaimed water for agricultural or other uses.

Action Step: Promote off-channel storage to reduce impacts of water diversion

(e.g., storage tanks for rural residential users).

25.2. Objective: Address the inadequacy of existing regulatory mechanisms

25.2.1. Recovery Action: Improve flow conditions

25.2.1.1.

25.2.1.2.

Action Step: Petition SWRCB to declare CCC coho salmon watersheds with
existing populations and ongoing diversions in the Santa Cruz Mountains
Diversity Stratum declared as fully appropriated during the summer months.
Encourage water right applications for existing rights holders who seek to shift
the timing or manner of diversion from a less protective to more protective

practice.

Action Step: Work with major water diverters and others to encourage
development of a regional HCP in the streams of Santa Cruz County as

opposed to individual stand-alone HCPs.
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25.2.1.3. Action Step: Encourage the County of Santa Cruz to develop a conjunctive

management plan for water resources in mid-County streams.

26. Threat- Watershed Process

26.1. Objective: Address the present or threatened destruction, modification, or curtailment of

habitat or range

26.1.1. Recovery Action: Implement ESU and population level recovery actions for Watershed

Processes
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Central CA Coast Coho Salmon ~ San Francisco Bay Diversity Stratum

ACTIONS FOR RESTORING HABITATS

Landscape Patterns

5.1. Objective: Address the present or threatened destruction, modification, or curtailment of the

species habitat or range
5.1.1. Recovery Action: Reduce adverse impact to landscape patterns

5.1.1.1. Action Step: Evaluate the feasibility and likelihood of success of re-
establishing coho salmon populations into tributaries on the SF Bay where
potential habitat exists. In addition, efforts should continue to protect those
habitats from further degradation to increase the likelihood of successful re-

establishment in the future.
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+ Eliminate depletion of summer flows  Promote restoration projects designed to create or restore off channel habitat
* Treat high priority slides and landings to reduce sediment input » Promote off-channel storage
» Consider establishing a life-cycle monitoring station * Investigate the feasibility of removing the earthen dam on Marsh Creek
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» Conduct coho salmon carcass surveys
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Potential Habitat: 59.2 miles

AI b ion R iver Recovery Target: 2,300 Spawning Adult Coho Salmon

Future Threats

Urban Roads & Severe Diversions &

Channel Disease & Fire & Fuel Fishing & Hatcheries & Livestock &
Development Railroads

Modification Predation Management Collecting Aquaculture Ranching Logging e ang RSces

Agriculture

Weather Impoundment

MEDIUM ’ MEDIUM ’
Reducing Future Threats
Priority 1: Immediate Threat Abatement Actions Priority 2 & 3: Long-Term Threat Abatement Actions
» Preventimpairment of instream substrate and food productivity » Preventincreased landscape disturbance from logging
* Minimize new road construction within floodplains, riparian areas, unstable » Reduce the percent acres of the watershed harvested to less than 25 percent
soils or other sensitive areas in a ten year period
+ Design new roads that are hydrologically disconnected from the stream + Discourage home building or other incompatible land use in areas identified
network and use best management practices for maintenance, management as timber production zones
and decommissioning « Limit winter use of unsurfaced roads and recreational trails

* Pursue opportunities to acquire or lease water, or acquire water rights from
willing sellers, for coho salmon recovery purposes

(onservation Highlights

* The County of Mendocino has recently improved passage on the mainstem Albion by
replacing a problematic culvert.

* The Mendocino Redwood Company has made road upgrades and improved passage by

Wild coho salmon in Albion River. Photo replacing old culverts with bridges that allow for improved passage for salmonids.
courtesy:Marilyn Stubbs
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Table 1: CAP Viability Results ~ Albion River

Target Attribute Indicator Result Rating Method Desired Criteria
Adutts Habitat Complexity Large Wood F:fs;erz;: y BFWO-10 2.1 Key Pieces/100m NMFS Expert Estuary/Lagoon Panel 6t0 11 key pes/200m
Adutts Habitat Complexity Large Wood Fr;(lizrgsc)y (BFW10-100 1-1.3 Key Pieces/L00m Fair NMFS Expert Estuary/Lagoon Panel 1.3t0 4 Key Pieces/100 meters
Ads Habitat Complxity PoolRiffe/Flatwater Ratio 50-74% of streams/ FI{F;;If(Ierr;)(>30% Pools; >20% Fair SEC AnalsiCDFG Dtz 75% to 90% ofstreamsé Ilf;;:)m (>30% Pools; >20%
Adults Habitat Complexity Shelter Rating <50% of streams/ IP-km (>80 stream average) SEC Analysis/CDFG Data 5% 10 90% ofstr::en;/gl;’-Km (80 sream
Adults Hydrology Passage Flows Risk Factor Score =35-50 SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
Adutts Passage/Migration Passage at Mouith or Confiuence 75% of 1P-km to 90% of IP-kmaccessible SEC Analysis/CDFG Data 75% of IP-Kmto 90% of IP-km
Adults Passage/Migration Physical Barriers 91% of IP-km accessible SEC Analysis/CDFG Data 75% of IP-Kmto 90% of IP-km
Adults Riparian Vegetation Tree Diameter (North of SF Bay) 43% Class 5 & 6 across IP-km Fair SEC Analysis/CDFG Data 55- 69% Class 5 & 6 across IP-km
Adutts Riparian Vegetation Tree Diameter (South of SF Bay) 0 0 SEC Analysis/CDFG Data >80% Density rating "D" across [P-km
Adus Sediment Quartiy & Dhé'::tfﬁ” of Spawnig 50% of IP-km'to 74% of IP-km accessible Fair SEC AnalyssICDFG Deta 759% of IP-Krm to 909% of IP-k
Adults Velocity Refuge Floodplain Connectivity 50-80% Response Reach Connectivity Fair SEC Analysis/CDFG Data >80% Respanse Reach Connectivity
Adults Water Quality Toxicity No Acute or Chronic SEC Analysis/CDFG Data No Actite or Chronic
Adus Water Qualty Tubidiy 50% to 74% of :Er:rzrr;sf/;z-rlj? M:fintains severity Fair SEC Aalsi/CDFG Dt 75% to 90% ofssct(rjerzr(r)sflalF(’)rll<0nv1‘le n:aintains severity
Adutts Viability Density 4.4 spawner/IP-km Fair SEC Analysis/CDFG Data low risk spawner density per Spence (2008)
Eggs Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score =58 Fair SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
Egos Hydrology Redd Scour Risk Factor Score =51-75 Fair SEC Analysis/CDFG Data NMEFS Flow Protocol: Risk Factor Score 35-50
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Eqgs Sediment Gravel Quality (Bulk) ND 0 NMFS Instream Flow Analysis 12-14% (0.85mm) and <30% (6.4mm)
) ) <50% of streams/ IP-km (>50% stream average ) 75% to 90% of streams/ IP-Km (>50% stream
Eqgs Sediment Gravel Quality (Embeddedness) scores of 1&.2) NMFS Instream Flow Analysis average scores of 1 & 2)
Summer Rearing Juveniles Estuary/Lagoon Quality & Extent Impaired but functioning Fair NMFS Instream Flow Analysis Properly Functioning Condition
Wood F Bankfull Width
Summer Reaing neries Habiat Complxiy Large Wood rigurerzz é) ankfull Width 0 21 Key Pieces/100m - NMFS Instream Flow Analysis 6 to 11 key pes/100m
Wood F Bankfull Width
Summer Rearing Juveniles Habitat Complexity Large OOdlofi%L;ge(r;n full Wit 1-1.3 Key Pieces/100m Fair NMFS Instream Flow Analysis 1.3t0 4 Key Pieces/100 meters
22% st ;2% 1P-km (>49% of pool i 75% to 89% of st IP-Km (>49% of
Summer Rearing Juveniles Habitat Complexity Percent Primary Pools bstreams; 296 IP-km (>49%6 of pools are primary NMFS Instream Flow Analysis blo8%bofs rea@/ M (>4% of pooks are
pools) primary pooks)
33% st ; 44% 1P-km (>30% Pools; >20% 75% to 90% of streams/ [P-Km (>30% Pools; >20%
Summer Rearing Juveniles Habitat Complexity PoolRiffie/Flatwater Ratio o SHEams, 4% 7 (>30% Pools; >20% NMFS Instream Flow Analysis N (>30% Pooks; >20%
Riffles) Riffles)
75% to 90% of streams/ IP-Km (>80 st
Summer Rearing Juveniles Habitat Complexity Shelter Rating 11% streams; 2% IP-km (>80 stream average) NMFS Instream Flow Analysis plOSUh0 r;jerage) m (>80 stream
Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow) Risk Factor Score =67 Fair NMFS Instream Flow Analysis NMEFS Flow Protocol: Risk Factor Score 35-50
Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score=51-75 Fair NMFS Watershed Characterization NMFS Flow Protocol: Risk Factor Score 35-50
Summer Rearing Juveniles Hydrology Number, Condg?vr;;rsrlgr Magrt.de of 1.1-5 Diversions/10 IP km Fair NMFS Watershed Characterization 0.01 - 1 Diversions/10 IP km
Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence >90% of IP-km accessible NMFS Watershed Characterization 75% of IP-Km o 90% of IP-km
Summer Rearing Juveniles Passage/Migration Physical Barriers >90% of IP-km accessible Population Profile/BPJ 75% of IP-Km to 90% of IP-km
) . . ) 75% to 90% of streams/ IP-km (>85% average 75% to 90% of streams/ IP-Km (>85% avera
Summer Rearing Juveniles Riparian Vegetation Canopy Cover ° ’ (-85% averag SEC or PAD/CDFG Data ’ ’ (85% average
stream canopy) stream canopy)
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) 43% Class 5 & 6 across IP-km Fair Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) 0 0 SEC or PAD/CDFG Data >80% Density rating "D" across IP-km
0, 0, | 0, 0/ 0/ _ 0/
Summer Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) 80%1074% ofstrearms/ IP-km (>50% stream Fair SEC or PAD/CDFG Data 75910 90% oftreams IP-Km (>50%stream
average scores of 1 & 2) average scores of 1 & 2)
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Summer Rearing Juveniles Water Quality Temperature (MWMT) 50 to 74% IP km (<16 C MWMT) Fair Population Profile/BPJ 75 t0 89% IP km (<16 C MWMT)
Summer Rearing Juveniles Water Quality Toxicity No Acute or Chronic NMFS Watershed Characterizatio/CWHR No Acte or Chronic

Summer Rearing Juveniles Water Quality Turbidity >90% of trearms/ IP-krglrrIr;av:‘reltrains severity score of 3 NMFS Watershed Characterizatio/CWHR T5% to 90% ofss:;erzrgi/; I:)—rlér:\’errr\aintains severity
Summer Rearing Juveniles Viability Density <0.2 fish/meter"2 SEC Analysis/CDFG Data 0.5 - 1.0 fish/meter"2

Summer Rearing Juveniles Viability Spatial Structure 75-90% of Historical Range NMFS Watershed Characterization/CWHR 75-90% of Historical Range

Winter Rearing Juveniles Habitat Complexity Large Wood Frigurergzgankfull Widh 0 2.1 Key Pieces/100m NMFS Watershed Characterizatio/CWHR 6 to 11 key pcs/100m

Winter Rearing Juveniles Habitat Complexity Large WOOdlziel%L;?Tge(rB;nkm" With 1-1.3 Key Pieces/100m Fair NMFS Watershed Characterizatio/CWHR 1.3 t0 4 Key Pieces/100 meters

Winter Rearing Juveniles Habitat Complexity PoolRRiffle/Flatwater Ratio <50% of streams/ IP-km (>30% Pools; >20% Riffles) NMFS Watershed Characterizatio/CWHR 75% to 90% ofstreans'/?:;ls()m (>30% Pooks; >20%
Winter Rearing Juveniles Habitat Complexity Shelter Rating <50% of streams/ IP-km (>80 stream average) CDF Vegetation Maps/BPJ 75% to 90% of W:::rz/gg'l(m (>80 stream
Winter Rearing Juveniles Passage/Migration Physical Barriers 75% of 1P-km to 90% of IP-km accessible Population Profile/BPJ 75% of IP-Kmto 90% of IP-km

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) 43% Class 5 & 6 across IP-km Fair Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
Winter Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) 0 0 SEC Analysis/CDFG Data >80% Density rating "D" across IP-km
Winter Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) S0%to 74[?/2::;650?4;2:( in 8(4>25)0% stream Fair SEC Analysis/CDFG Data Tt 90(:0\/2::;6)::;/};:;(1"?;0% stream
Winter Rearing Juveniles Velocity Refuge Floodplain Connectivity 50-80% Response Reach Connectivity Fair SEC Analysis/CDFG Data >80% Response Reach Connectivity
Winter Rearing Juveniles Water Quality Toxicity No Acute or Chronic NMFS Watershed Characterization No Acte or Chronic

Winter Rearing Juveniks Water Qualty Tubidiy 75% to 90% of streams/ |P-km maintains severity NMES Watershed Characterization 75% to 90% of streams/ IP-Km maintains severity

score of 3 or lower

Albion River

score of 3 or lower
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Smolts Estuary/Lagoon Quality & Extent Impaired but functioning

Smolts Habitat Complexity Shelter Rating <50% of streams/ IP-km (>80 stream average)

Smolts Hydrology Nurter, cmg:;rmr Megiuce of 3.89 Diversions/10 IP-km

Smolts Hydrology Passage Flows Risk Factor Score =50

Smolts Passage/Migration Passage at Mouth or Confluence 75% of IP-km to 90% of IP-km accessible

Smolts Smoltification Temperature 75-90% IP-km (>6 and <16 C)

Smolts Water Quality Toxicity No Acute or Chronic

Srols Water Qualy Tubidiy 75% to 90% of z;erz:rr;/?’lzrﬁ? v\:?intains severity

Sofs Vibiy Abudarce Smolt abundancse pv:hwig:rpdrss:ic;s moderate risk
Watershed Processes Hydrology Impervious Surfaces 0.14% of Watershed in Impervious Surface
Wiatershed Processes Landscape Patterns Agriculture 0.06% of Watershed in Agriculture
Watershed Processes Landscape Patterns Timber Harvest 41% of Watershed in Timber Harvest
Watershed Processes Landscape Patterns Urbanization 8% of watershed >1 unit/20 acres
Wiatershed Processes Riparian Vegetation Species Compostion >75% Intact Historical Species Composition
Watershed Processes Sediment Transport Road Density 7.7 Miles/Square Mile
Watershed Processes Sediment Transport Streamside Road Density (100 m) 6.4 Miles/Square Mile

Albion River
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Fair

Fair

Fair

SEC AnalysisICDFG Data Properly Functioning Condition
Poplton Profe 75% to 90% of str::enrl:/g l;’-Km (>80 stream
Population Profile 0.01- 1 Diversions/10 IP km

TRT Spence (2008) NMEFS Flow Protocol: Risk Factor Score 35-50

TRT Spence (2008) 75% of IP-Kmto 90% of IP-km

TRT Spence (2008) 75-90% IP-Km (>6 and <16 C)

TRT Spence (2008) No Acute or Chronic
EPARWQCBINMIFS Crier 75% to 90% ofssct;er:n;/; IZr I|<0nv1v ;nintains severity
Newcormbe and Jensen 2003 Sok abzn:;;mﬂ;;zrpg;:;c: (I:‘gogk PAmEL

SEC Analysis 3-6% of Watershed in Impervious Surfaces

EPAIRWQCB/NMFS Criteria 10-19% of Watershed in Agriculture
Newcormbe and Jensen 2003 25-15% of Watershed in Timber Harvest
EPAIRWQCB/NMFS Criteria 8-11% of watershed >1 unit/20 acres
Newcormbe and Jensen 2003 51-74% Intact Historical Species Composition
EPARWQCBINMFS Criteria 1.6 0 2.4 Miles/Square Mile
Newcombe and Jensen 2003 0.1t0 0.4 Miles/Square Mile
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Table 2: CAP Threats Results ~ Albion River

Summer Winter Watershed
Threats Across Targets Adults Eggs Rearing Rearing Smolts
. . Processes
Juveniles Juveniles
Project-specific threats 1 2 3 4 5 6

1 | Agriculture

2 | Channel Modification

3 | Disease, Predation and Competition

4 | Fire, Fuel Management and Fire Suppression

5 | Fishing and Collecting

6 | Hatcheries and Aquaculture

7 | Livestock Farming and Ranching

8 | Logging and Wood Harvesting

9 | Mining

10 | Recreational Areas and Activities

11 | Residential and Commercial Development

12 | Roads and Railroads

13 | Severe Weather Patterns

14 | Water Diversion and Impoundments

Threat Status for Targets and Project

Albion River

Overall Threat
Rank

September 2012




Central CA Coast Coho Salmon ~ Albion River

ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary

1.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range
1.1.1. Recovery Action: Increase and enhance habitat complexity features

1.1.1.1. Action Step: Remove riprap and gabion rock within the estuary and restore with a

bioengineering solution.

1.1.1.2. Action Step: Identify key locations to install LWD structures to improve shelter within the
estuary.

2. Restoration- Floodplain Connectivity

2.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range.
2.1.1. Recovery Action: Rehabilitate and enhance floodplain connectivity

2.1.1.1. Action Step: Delineate reaches possessing both potential winter rearing habitat and floodplain

areas.

2.1.1.2. Action Step: Promote restoration projects designed to create or restore alcove, backchannel,

ephemeral tributary, or seasonal pond habitats.

3. Restoration- Habitat Complexity

3.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.
3.1.1. Recovery Action: Improve frequency of primary pools, LWD, and shelter ratings.

3.1.1.1. Action Step: Develop a Large Wood Recruitment Plan that assesses instream wood needs, and
sites potentially responsive to wood recruitment or placement, and develop a riparian strategy

to ensure long term natural recruitment of wood via large tree retention.

3.1.1.2. Action Step: Utilize information developed on LWD demand and recruitment potential in the
MRC Albion Watershed Analysis.

3.1.1.3. Action Step: Improvement of in-channel LWD densities, and associated habitat benefits, could
be most easily accomplished by the addition of large key pieces, conifer trees and root wads. It
is recommended that this be achieved by cutting large trees and dropping them into the
channel, or preferably by pulling them partially into the channel complete with rootwad, at
appropriate upstream locations. Downed logs may be transported to proper location to be

placed in the stream.
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3.1.1.4. Action Step: Encourage landowners to implement restoration projects as part of their ongoing
operations in stream reaches where large woody debris is lacking. Consider falling existing

riparian trees as a method to increase complexity and LWD frequencies.
3.1.2. Recovery Action: Improve pool:riffle:flatwater ratio
3.1.2.1. Action Step: Increase the frequencies to 75% of the streams within the watershed

4. Restoration- Hydrology

4.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.
4.1.1. Recovery Action: Improve flow conditions (baseflow conditions)

4.1.1.1. Action Step: Promote off-channel storage to reduce impacts of water diversion (storage tanks
for rural residential users). Focus efforts in the Comptche area to minimize effects to the North

Fork Albion and mainstem Albion.

4.1.1.2. Action Step: Provide incentives to water rights holders willing to convert some or all of their

water right to instream use via petition change of use and §1707 (CDFG 2004).
4.1.2. Recovery Action: Improve flow conditions (baseflow conditions)

4.1.2.1. Action Step: Identify and eliminate depletion of summer base flows from unauthorized water

uses.

4.1.2.2. Action Step: Require streamflow gaging devices to determine the level of impairment to
natural flow. Determine sites appropriate for gaging below Comptche on the mainstem and
the North Fork.

5. Restoration- Landscape Patterns

5.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range
5.1.1. Recovery Action: Reduce adverse impacts to watershed processes associated with road density

5.1.1.1. Action Step: Reduce road densities by 10 percent over the next 20 years, prioritizing high risk

areas in historical habitats.
5.1.1.2. Action Step: Reduce adverse impacts to watershed processes associated with timber harvest
5.1.1.3. Action Step: Reduce the amount and rate of even aged management.

6. Restoration- Passage

6.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range
6.1.1. Recovery Action: Identify and remove existing passage barriers.

6.1.1.1. Action Step: Investigate the feasibility of removing the earthen dam on Marsh Creek to

increase habitat availability for coho salmon.
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6.1.1.2. Action Step: Investigate a potential passage barrier for coho salmon on the South Fork Albion
River below Bull Team Gulch. A low flow concrete structure placed in the mid-1990s may be

causing passage problems for adult coho salmon.

6.1.1.3. Action Step: Continue to identify high priority barriers and restore passage per NMFS'
Guidelines for Salmonid Passage at Stream Crossings (NMFS 2001a).

7. Restoration- Pool Habitat
No species-specific actions were developed. See Habitat Complexity

8. Restoration- Riparian

8.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range
8.1.1. Recovery Action: Improve tree diameter

8.1.1.1. Action Step: Restore and protect riparian vegetation to improve migration and
summer/overwintering habitat for coho salmon (CDFG 2004). Focus efforts on the Albion River

and tributaries in the eastern part of the watershed.

8.1.1.2. Action Step: Promote streamside conservation measures, including conservation easements,
setbacks, and riparian buffers (CDFG 2004). Investigate additional conservation easements with

MRC, or other willing landowners in Core and Phase I stream reaches.

9. Restoration- Sediment

9.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.
9.1.1. Recovery Action: Improve instream gravel quality

9.1.1.1. Action Step: Treat high priority slides and landings that are identified in the MRC Albion

River Watershed Analysis or other credible assessments.

9.1.1.2. Action Step: Provide incentives to restore high priority sites as determined by watershed
analysis, CDFG, or CalFire.

10. Restoration- Viability

10.1. Objective: Address the inadequacy of existing regulatory mechanisms.
10.1.1. Recovery Action: Increase spatial structure and diversity

10.1.1.1. Action Step: Monitor the response of population abundance and key habitat attributes to

recovery efforts across the watershed.

10.1.1.2. Action Step: Conduct coho salmon carcass surveys in areas of the mainstem Albion, South
Fork Albion, and the North Fork Albion, and selected tributaries.

10.1.1.3. Action Step: The Albion watershed should be considered for a coho salmon life-cycle

monitoring station.
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10.1.1.4. Action Step: Support a community based salmonid monitoring program in the Albion

watershed.
10.1.2. Recovery Action: Increase spawner density

10.1.2.1. Action Step: Establish release imprinting stations, and other smolt release streams, so that
smolts can be held for a minimum two week period prior to release. The holding period
should allow for imprinting to occur on the parent release stream, increasing the potential for

returns as adults which spawn naturally.

11. Restoration- Water Quality
No species-specific actions were developed.

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices
No species-specific actions were developed.

13. Threat- Channel Modification
No species-specific actions were developed.

14. Threat- Disease/Predation/Competition
No species-specific actions were developed.

15. Threat- Fire/Fuel Management
No species-specific actions were developed.

16. Threat- Fishing/Collecting
No species-specific actions were developed.

17. Threat- Hatcheries
No species-specific actions were developed.

18. Threat- Livestock
No species-specific actions were developed.

19. Threat- Logging

19.1. Objective: Address the inadequacy of existing regulatory mechanisms.
19.1.1. Recovery Action: Prevent increased landscape disturbance
19.1.1.1. Action Step: Assign NMFS staff to conduct THP reviews of the highest priority areas.

19.1.1.2. Action Step: Reduce the percent acres of the watershed harvested to less than 25 percent in a

ten year period.
19.1.1.3. Action Step: Work with private landowners to achieve reductions in area harvested.

19.1.1.4. Action Step: Discourage Counties from rezoning forestlands to rural residential or other land

uses (e.g., vineyards).
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19.1.1.5. Action Step: Discourage home building or other incompatible land use in areas identified as

timber production zones (TPZ).

20. Threat- Mining
No species-specific actions were developed.

21. Threat- Recreation

No species-specific actions were developed.

22. Threat- Residential/Commercial Development
No species-specific actions were developed.

23. Threat- Roads/Railroads

23.1. Objective: Address the inadequacy of existing regulatory mechanisms

23.1.1. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel quality

and quantity)

23.1.1.1. Action Step: Minimize new road construction within floodplains, riparian areas, unstable soils
or other sensitive areas until a watershed specific and/or agency/company specific road

management plan is created and implemented.

23.1.1.2. Action Step: Limit winter use of unsurfaced roads and recreational trails to decrease fine

sediment loads.

23.1.1.3. Action Step: For all rural (unpaved) and seasonal dirt roads apply best management practices
for road construction, maintenance, management and decommissioning (e.g. Weaver and

Hagans, 1994; Sommarstrom et al., 2002; Oregon Department of Transportation, 1999).

23.1.1.4. Action Step: Assess and implement actions that hydrologically disconnect roads or reduce
sediment sources in Core CCC coho salmon areas within five years, Phase I within 10 years,
and Phase II areas within 15 years (from 2010).

23.2. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range

23.2.1. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel quality
and quantity)

23.2.1.1. Action Step: Assess and implement road upgrades on Docker Hill Road along the North Fork
Albion River.

23.2.1.2. Action Step: Conduct road and sediment assessment on the Comptche Ukiah Road segment
that drains to the Albion Watershed.

23.2.1.3. Action Step: Work with landowners to assess the effectiveness of erosion control measures
throughout the winter period.

24. Threat- Severe Weather Patterns

24.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range
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24.1.1. Recovery Action: Prevent impairment to stream hydrology.

24.1.1.1. Action Step: Identify and work with water users in the Comptche area to minimize depletion
of summer base flows during droughts. Provide restoration funding for alternatives such as

storage tanks and rainwater harvest to rural residential residents.

24.1.1.2. Action Step: Pursue opportunities to acquire or lease water, or acquire water rights from
willing sellers, for coho salmon recovery purposes. Develop incentives for water right holders
to dedicate instream flows for the protection of coho salmon (CDFG 2004)(Water Code § 1707).

25. Threat- Water Diversion/Impoundment
No species-specific actions were developed.

26. Threat- Watershed Process
No species-specific actions were developed.

Albion River 86 September 2012



Table 3: Implementation Schedule ~ Albion River

Albion River

Recovery Action Costs (-SK)
Strategy Targeted Attribute Priority |Duration| Recovery FY11-[FY 16-[FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |[FY6-10 15 20 25 | Duration Comments
Address the present or threatened destruction,
AIR-CCC- modification or curtailment of the species
1.1 Objective |Estuary habitat or range
AIR-CCC- |Recovery
144 Action Estuary Increase and enhance habitat complexity features
California
Coastal
Conservancy,
CDFG,
Mendocino
Redwood
Company,
NOAA RC,
Private Cost determined by extent of riprap and gabion
AIR-CCC- Remove riprap and gabion rock within the estuary Landowners, rock to be removed and suitable bioengineered
1.1.1.1 Action Step |Estuary and restore with a bioengineering solution. 2 5 Trout Unlimited solution to employ.
CDFG,
Mendocino
Redwood
Company,
NOAA RC,
AIR-CCC- Identify key locations to install LWD structures to Private Based on implementing 10 LWD at a rate of
1.1.1.2 Action Step |Estuary improve shelter within the estuary. 2 10 Landowners 125.00 | 125.00 250 $25,000/mile.
Address the present or threatened destruction,
AIR-CCC- Floodplain modification or curtailment of the species
2.1 Objective |Connectivity habitat or range.
AIR-CCC- |Recovery [Floodplain
2:4:4 Action Connectivity Rehabilitate and enhance floodplain connectivity
CDFG,
Mendocino
Redwood
Company, Use existing MRC watershed analysis, and
Private channel typing information from habitat typing
AIR-CCC- Floodplain Delineate reaches possessing both potential winter Landowners, with field verification to determine floodplain
2111 Action Step [Connectivity rearing habitat and floodplain areas. 2 2 Trout Unlimited | 20.00 20 restoration sites.
CDFG,
Mendocino
Redwood
Company, Use information from Action Step #1 to
Promote restoration projects designed to create or NOAA RC, determine reaches for restoration. Cost based
AIR-CCC- Floodplain restore alcove, backchannel, ephemeral tributary, Private on treating 3 miles (assume 1 project per mile in
2142 Action Step |Connectivity or seasonal pond habitats. 2 10 Landowners 5.50 5.50 11 5% High IP) at a rate of $36,046/mile.
Address the present or threatened destruction,
AIR-CCC- Habitat modification, or curtailment of the species
3.1 Objective [Complexity habitat or range.
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Albion River

Recovery Action Costs (-$K)
Strategy Targeted Attribute Priority |Duration| Recovery FY11-[FY 16-[FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |[FY 6-10 15 20 25 | Duration Comments
AIR-CCC- |Recovery Improve frequency of primary pools, LWD, and
3.1.1 Action Habitat Complexity [shelter ratings.
CDFG,
Mendocino
Develop a Large Wood Recruitment Plan that Redwood
assesses instream wood needs, and sites Company,
potentially responsive to wood recruitment or NOAA RC,
placement, and develop a riparian strategy to Private
AIR-CCC- ensure long term natural recruitment of wood via Landowners,
3411 Action Step |Habitat Complexity |large tree retention. 1 2 Trout Unlimited In-Kind |Work with stakeholders to develop a Plan.
CDFG,
Mendocino
Redwood
Company,
NOAA RC,
Private
Consultants,
Utilize information developed on LWD demand and Private
AIR-CCC- recruitment potential in the MRC Albion Watershed Landowners, This recommendation will direct other action
31.1:2 Action Step [Habitat Complexity |Analysis. 2 2 Trout Unlimited In-Kind [steps.
Improvement of in-channel LWD densities, and
associated habitat benefits, could be most easily
accomplished by the addition of large key pieces,
conifer trees and root wads. It is recommended that
this be achieved by cutting large trees and dropping
them into the channel, or preferably by pulling them
partially into the channel complete with rootwad, at
appropriate upstream locations. Downed logs may CalFire, CDFG,
AIR-CCC- be transported to proper location to be placed in Private Cost based on treating 35 miles (assume 50%
3.1.1.3 Action Step [Habitat Complexity |the stream. 2 10 Landowners 440.00 | 440.00 880 High IP) at a rate of $25,000/mile.
CDFG,
Encourage landowners to implement restoration Mendocino
projects as part of their ongoing operations in Redwood
stream reaches where large woody debris is Company,
lacking. Consider falling existing riparian trees as a Private
AIR-CCC- method to increase complexity and LWD Landowners,
3.1.1.4 Action Step |Habitat Complexity |frequencies. 3 50 Trout Unlimited In-Kind
AIR-CCC- |Recovery
3.1.2 Action Habitat Complexity [Improve pool:riffle:flatwater ratio
Campbell
Timberland
Management,
AIR-CCC- Increase the frequencies to 75% of the streams CDFG, NMFS, Cost should be accounted for in increase LWD
3.1.2.1 Action Step |Habitat Complexity |within the watershed 2 20 NOAA RC TBD |frequency and primary pools.
Address the present or threatened destruction,
AIR-CCC- modification, or curtailment of the species
4.1 Objective [Hydrology habitat or range.
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Albion River

Recovery Action Costs (-$K)
Strategy Targeted Attribute Priority |Duration| Recovery FY11-TFY 16-[FY 21-[ Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |[FY 6-10 15 20 25 | Duration Comments
AIR-CCC- |Recovery
4.1.1 Action Hydrology Improve flow conditions (baseflow conditions)
Promote off-channel storage to reduce impacts of
water diversion (storage tanks for rural residential NOAA RC,
users). Focus efforts in the Comptche area to NRCS, Private Cost based on small number of landowners
AIR-CCC- minimize effects to the North Fork Albion and Landowners, participating in program during the first five
4.1.1.1 Action Step [Hydrology mainstem Albion. 2 5 SWRCB 50.00 50 years.
Provide incentives to water rights holders willing to CDFG, NOAA
convert some or all of their water right to instream RC, Private
AIR-CCC- use via petition change of use and §1707 (CDFG Landowners,
41.1.2 Action Step [Hydrology 2004). 2 30 SWRCB
AIR-CCC- |Recovery
4.1.2 Action Hydrology Improve flow conditions (baseflow conditions)
CDFG Law
Enforcement,
AIR-CCC- Identify and eliminate depletion of summer base NMFS OLE,
4.1.2.1 Action Step |Hydrology flows from unauthorized water uses. 1 60 SWRCB In-Kind |Continued enforcement will likely be required.
CDFG,
Mendocino
Redwood
Company,
Require streamflow gaging devices to determine NMFS HCD,
the level of impairment to natural flow. Determine Private
AIR-CCC- sites appropriate for gaging below Comptche on Landowners,
4.1.2.2 Action Step |Hydrology the mainstem and the North Fork. 3 10 USGS 100.00 | 100.00 200 Based on 2 gages for 10 years.
Address the present or threatened destruction,
AIR-CCC- Landscape modification, or curtailment of the species
5.1 Objective |Patterns habitat or range
AIR-CCC- [Recovery Reduce adverse impacts to watershed processes
5.1.1 Action Landscape Patterns|associated with road density
Costs may be significant and benefits should be
weighed against additional upland disturbance
CalFire, and overall costs. Indiscriminate road density
Campbell reduction should be avoided so as not to
Timberland preclude inhibiting future road realignments that
Reduce road densities by 10 percent over the next Management, could also effectively reduce sediment delivery.
AIR-CCC- 20 years, prioritizing high risk areas in historical Private Cost based on decommissioning 93 miles of
5414 Action Step [Landscape Patterns|habitats. 3 20 Landowners 300.00 | 300.00 | 300.00 | 300.00 1,200 |road network at a rate of $12,000/mile.
AIR-CCC- Reduce adverse impacts to watershed processes
5.1.1.2 Action Step [Landscape Patterns|associated with timber harvest
CalFire,
Campbell
Timberland
Management,
AIR-CCC- Reduce the amount and rate of even aged Private This recommendation should be considered
51.1.3 Action Step |Landscape Patterns|management. 3 100 Landowners In-Kind |[standard practice.
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Albion River

Recovery Action Costs (-$K)
Strategy Targeted Attribute Priority |Duration| Recovery FY 11- | FY 16- | FY 21- Em":e
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY 6-10 15 20 25 | Duration Comments
Address the present or threatened destruction,
AIR-CCC- modification or curtailment of the species
6.1 Objective |Passage habitat or range
AIR-CCC- |Recovery
6.1.1 Action Passage Identify and remove existing passage barriers.
CDFG, NOAA
RC, Private
Investigate the feasibility of removing the earthen Consultants,
AIR-CCC- dam on Marsh Creek to increase habitat availability Private Cost based on treating non-structural element at
6.1.14 Action Step |Passage for coho salmon. 2 2 Landowners 126.00 126 a rate of $126,000/unit.
Investigate a potential passage barrier for coho CDFG,
salmon on the South Fork Albion River below Bull Mendocino Cost based on estimate by NMFS staff. Small
Team Gulch. A low flow concrete structure placed Redwood concrete structure was constructed in early
AIR-CCC- in the mid-1990s may be causing passage Company, 1990's. This structure needs to be evaluated
6.1.1.2 Action Step |Passage problems for adult coho salmon. 2 5 NOAA RC 75.00 75 and may need to be removed or modified.
Campbell
Timberland
Management,
CDFG,
Mendocino
Continue to identify high priority barriers and Redwood
restore passage per NMFS' Guidelines for Company,
AIR-CCC- Salmonid Passage at Stream Crossings (NMFS NMFS, Private
6.1.1.3 Action Step |Passage 2001a). 2 20 Landowners In-Kind
Address the present or threatened destruction,
AIR-CCC- modification, or curtailment of the species
18.1 Objective |Riparian habitat or range
AIR-CCC- |Recovery
8.1.1 Action Riparian Improve tree diameter
Restore and protect riparian vegetation to improve
migration and summer/overwintering habitat for
coho salmon (CDFG 2004). Focus efforts on the Cost based on treating 4 miles (assume 80
AIR-CCC- Albion River and tributaries in the eastern part of CDFG, Private acres/mile in 5% High IP) at a rate of
8.1.1.1 Action Step |Riparian the watershed. 2 20 Landowners 1,605 | 1,605 [ 1,605 | 1,605 6,420 |[$20,057/acre.
Promote streamside conservation measures,
including conservation easements, setbacks, and
riparian buffers (CDFG 2004). Investigate additional Cost will depend on size and scope of
AIR-CCC- conservation easements with MRC, or other willing CDFG, Private easements, current market value, and rate of
8.1.1.2 Action Step [Riparian landowners in Core and Phase | stream reaches. 3 20 Landowners TBD |turnover.
Address the present or threatened destruction,
AIR-CCC- modification, or curtailment of the species
191 Objective [Sediment habitat or range.
AIR-CCC- |Recovery
9.1.1 Action Sediment Improve instream gravel quality
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Albion River

Recovery Action Costs (-$K)
Strategy Targeted Attribute Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- En"':e
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |[FY 6-10 15 20 25 | Duration Comments
CDFG,
Mendocino
Treat high priority slides and landings that are County, NOAA
AIR-CCC- identified in the MRC Albion River Watershed RC, Private Need additional analysis to estimate. Cost for
9.1.1.1 Action Step [Sediment Analysis or other credible assessments. 1 10 Landowners TBD |sediment assessment is estimated at 70,000.
Provide incentives to restore high priority sites as CDFG, FishNet
AIR-CCC- determined by watershed analysis, CDFG, or 4C, NOAA RC,
9.1.1.2 Action Step |Sediment CalFire. 2 20 NRCS TBD |Additional information needed.
AIR-CCC- Address the inadequacy of existing regulatory
10.1 Objective |Viability mechanisms.
AIR-CCC- |Recovery
10.1.1 Action Viability Increase spatial structure and diversity
CDFG,
Mendocino
Redwood
Company,
Monitor the response of population abundance and NMFS PRD, Based on 50k per year for two 4 generation (12
AIR-CCC- key habitat attributes to recovery efforts across the Private year) periods, a total of 24 years , as suggested
10.1.1.1 Action Step |Viability watershed. 3 24 Landowners 250.00 | 250.00 | 250.00 | 250.00 | 200.00 | 1,200 [in Spence et al. (2008).
CDFG,
Mendocino
Conduct coho salmon carcass surveys in areas of Redwood Cost to conduct annual spawner survey for N.
AIR-CCC- the mainstem Albion, South Fork Albion, and the Company, Central Coastal diversity stratum estimated at
10.1.1.2 Action Step |Viability North Fork Albion, and selected tributaries. 2 20 NMFS PRD 83.25 | 83.25 | 83.25 | 83.25 333 $16,650/year.
CDFG, NMFS,
AIR-CCC- The Albion watershed should be considered for a Private
10.1.1.3 Action Step |Viability coho salmon life-cycle monitoring station. 1 20 Landowners 500 500 500 500 2,000 [Cost based on $100k per year for 20 years.
CDFG, NOAA
RC, Private
AIR-CCC- Support a community based salmonid monitoring Landowners, Cost accounted for in above action step. Cost
10.1.1.4 Action Step |Viability program in the Albion watershed. 3 10 Public could be less with community involvement.
AIR-CCC- |Recovery
10.1.2 Action Viability Increase spawner density
Establish release imprinting stations, and other
smolt release streams, so that smolts can be held
for a minimum two week period prior to release.
The holding period should allow for imprinting to
occur on the parent release stream, increasing the
AIR-CCC- potential for returns as adults which spawn CDFG, Private Identify suitable imprinting stations and annual
10.1.2.1 Action Step |Viability naturally. 3 15 Landowners TBD |availability of smolts.
AIR-CCC- Address the inadequacy of existing regulatory
19.1 Objective |Logging mechanisms.
CalFire, CDFG,
Mendocino
County, NMFS,
Private Cost is expected to be the result of focused staff
AIR-CCC- |Recovery Landowners, time directed at Mendocino BOS and various
19.1.1 Action Logging Prevent increased landscape disturbance 2 20 Public, USFWS TBD |land use organizations.
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Albion River

Recovery Action Costs (-$K)
Strategy Targeted Attribute Priority |Duration| Recovery FY11-[FY 16-[FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |[FY 6-10 15 20 25 | Duration Comments
CalFire, CDFG,
AIR-CCC- Assign NMFS staff to conduct THP reviews of the NMFS PRD,
19.1.1.1 Action Step |Logging highest priority areas. 2 20 RWQCB In-Kind
CalFire, CDFG,
Mendocino
Redwood
Company,
NMFS PRD,
Reduce the percent acres of the watershed Private
AIR-CCC- harvested to less than 25 percent in a ten year Landowners, Work with private and corporate companies to
19.1.1.2 Action Step |Logging period. 2 20 RWQCB TBD |reduce annual acres harvested.
CDFG,
Mendocino
Redwood
Company,
NMFS PRD,
Private
AIR-CCC- Work with private landowners to achieve reductions Landowners,
19.1.1.3 Action Step |Logging in area harvested. 2 20 RWQCB In-Kind
CalFire, CDFG,
Mendocino
County, NMFS
HCD, NMFS
AIR-CCC- Discourage Counties from rezoning forestlands to PRD, Private This recommendation should be considered
19.1.1.4 Action Step [Logging rural residential or other land uses (e.g., vineyards). 3 60 Landowners In-Kind |standard practice.
CalFire,
Mendocino
County,
Mendocino
Discourage home building or other incompatible Redwood
AIR-CCC- land use in areas identified as timber production Company,
19.1.1.5 Action Step [Logging zones (TPZ). 2 60 NMFS HCD In-Kind
AIR-CCC- Address the inadequacy of existing regulatory
23.1 Objective |Roads/Railroads |mechanisms
AIR-CCC- |Recovery Prevent impairment to instream substrate/food
23.1.1 Action Roads/Railroads productivity (impaired gravel quality and quantity)
CDFG,
Mendocino
Minimize new road construction within floodplains, Redwood
riparian areas, unstable soils or other sensitive Company,
areas until a watershed specific and/or Private Cost associated with increased costs for land
AIR-CCC- agency/company specific road management plan is Landowners, managers is unknown at this time, additional
23.1.1.1 Action Step |Roads/Railroads created and implemented. 1 20 RWQCB TBD |analysis needed to determine.
CDFG, NOAA
RC, NRCS,
Private
AIR-CCC- Limit winter use of unsurfaced roads and Landowners, Estimated cost for materials to block roads and
23.1.1.2 Action Step |Roads/Railroads recreational trails to decrease fine sediment loads. 2 5 RCD 50.00 50 trails, large rock and gates.
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Albion River

Recovery Action Costs (-$K)
Strategy Targeted Attribute Priority |Duration| Recovery FY11-TFY 16-[FY 21-[ Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |FY 6-10 15 20 25 |Duration Comments
For all rural (unpaved) and seasonal dirt roads Mendocino
apply best management practices for road County, NOAA
construction, maintenance, management and RC, NRCS,
decommissioning (e.g. Weaver and Hagans, 1994; Private
AIR-CCC- Sommarstrom et al., 2002; Oregon Department of Landowners, Number of rural roads and associated costs are
23:1.1:3 Action Step |Roads/Railroads Transportation, 1999). 1 20 RCD TBD |unknown at this time.
CDFG,
Mendocino
Assess and implement actions that hydrologically Redwood
disconnect roads or reduce sediment sources in Company, Many road upgrades have been done in this
Core CCC coho salmon areas within five years, Private watershed. Additional information needed on the
AIR-CCC- Phase | within 10 years, and Phase |l areas within Landowners, remaining road segments that need work to
23.1.1.4 Action Step |Roads/Railroads 15 years (from 2010). 2 15 RWQCB TBD |estimate cost.
Address the present or threatened destruction,
AIR-CCC- modification, or curtailment of the species
23.2 Objective |Roads/Railroads |habitat or range
AIR-CCC- |Recovery Prevent impairment to instream substrate/food
23:2:1 Action Roads/Railroads productivity (impaired gravel quality and quantity)
Campbell
Timberland
Management,
CDFG,
Mendocino
County, NOAA
AIR-CCC- Assess and implement road upgrades on Docker RC, Private
232.1.1 Action Step |Roads/Railroads Hill Road along the North Fork Albion River. 1 10 Landowners TBD
Mendocino
County
Conduct road and sediment assessment on the Department of
AIR-CCC- Comptche Ukiah Road segment that drains to the Public Works, May be possible to use some existing
232.1.2 Action Step |Roads/Railroads Albion Watershed. 2 5 NOAA RC 50.00 50 Mendocino County DOT road data.
CDFG,
Mendocino
County
Department of
Public Works,
Mendocino
Redwood
Company,
Work with landowners to assess the effectiveness Private
AIR-CCC- of erosion control measures throughout the winter Landowners,
232.1.3 Action Step |Roads/Railroads period. 8 10 RWQCB In-Kind
Address the present or threatened destruction,
AIR-CCC- Severe Weather modification, or curtailment of the species
241 Objective |Patterns habitat or range
AIR-CCC- |Recovery |[Severe Weather
2411 Action Patterns Prevent impairment to stream hydrology. CDFG
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Albion River

Recovery Action Costs (-$K)
Strategy Targeted Attribute Priority |Duration| Recovery FY11-[FY 16-[FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |[FY 6-10 15 20 25 | Duration Comments
Identify and work with water users in the Comptche Mendocino
area to minimize depletion of summer base flows County, NOAA
during droughts. Provide restoration funding for RC, Private
AIR-CCC- Severe Weather alternatives such as storage tanks and rainwater Landowners, Estimate based on 100 land owners at 10k per
241.1.1 Action Step |Patterns harvest to rural residential residents. 10 Trout Unlimited 500 500 1,000 |water storage system.
The main benefit of this action is to improve flow
conditions in the lower portion of the watershed
Pursue opportunities to acquire or lease water, or where the majority of home owners and
acquire water rights from willing sellers, for coho agricultural use occurs. Cost for a stream flow
salmon recovery purposes. Develop incentives for model estimated at $63,005. Acquiring or
water right holders to dedicate instream flows for CDFG, Private leasing water is contingent upon landowner
AIR-CCC- Severe Weather the protection of coho salmon (CDFG 2004)(Water Landowners, participation and extent of protection for base
241.1.2 Action Step |Patterns Code § 1707). 2 20 SWRCB TBD |flows.
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Potential Habitat: 26.0 miles

A 0 tOS C ree k Recovery Target: 932 Spawning Adult Coho Salmon
Current Instream, Watershed and Population Conditions

Habitat
Complexity

Landscape
Patterns

Passage & Riparian

Migration Vegetation Sediment

Estuary/Lagoon Hydrology

: = = 5 b 53 g4 ;f‘, 4“‘}%{" ,‘1-_ E- = 4 ‘ -“ii’v
Preventing Extinction & Improving Conditions
Priority 1: Immediate Restoration Actions Priority 2 & 3: Long-Term Restoration Actions

 Preclude new construction within remaining portions of the estuary  Ensure all permitted diversions are in compliance with water diversion permit
+ Educate landowners, land managers, and County and municipal staffs on the obligations and all other applicable laws

importance of LWD * Post interpretive signs to discourage breaching of the lagoon
» Avoid new development, or road construction within floodplains, riparian » Enhance aquatic cover and substrate in estuary

areas, unstable soils or other sensitive areas « Create or restore alcove, backchannel, ephemeral tributary, or seasonal pond
» Conserve open space in contiguous landscapes, protect floodplain areas and habitats

riparian corridors, and develop conservation easements « Incorporate large woody material into stream bank protection projects
* Re-establish a naturally reproducing run of coho salmon in appropriate - Implement a monitoring program

subwatersheds

 Monitor instream summer water temperatures

Rccoverﬂ Farl:ncrs ' s, . :a))

G

California Statc Farks, Santa Cruz RCD,

RESOURCE Count of Santa Cruz, Coastal Watershed 1
o e ’ Coundl Coasta
Photo courtesy from left to right: Josh Fuller, NMFS, Campbell Timberland, Campbell Timberland, City of Santa Rosa and Morgan Bond, SWFSC Conservancy



Potential Habitat: 26.0 miles

Aptos Creek

Recovery Target: 932 Spawning Adult Coho Salmon
Future Threats

Hatcheries & Livestock & q .
Aquaculture Ranching Logging Recreation

Reducing Future Threats

Urban Roads & Severe Diversions &
Development Railroads Weather Impoundment

Disease & Fishing &

Fire & Fuel
Management

Agriculture

Predation Collecting

MEDIUM ’ HIGH ] MEDIUM] MEDIUM ’

Priority 1: Immediate Threat Abatement Actions

» Design new development to allow streams to meander in historical patterns
» Discourage forest conversions to vineyards or rural residential housing
+ Design new development and roads to avoid unstable slopes, wetlands,

Priority 2 & 3: Long-Term Threat Abatement Actions

Eliminate the use of gabion baskets and undersized rock within the bankfull
channel

Implement sedimentation reduction techniques in concert with prescribed and

fire suppression techniques
 Monitor the river mouth until river flows naturally breach the sandbar

floodplains and other areas of high habitat value

 Ensure current and future water diversions (surface and groundwater) do not
further impair water quality conditions » Ensure roads, hiking trails, and biking paths are winterized

» Ensure current and future water supply demands can be met without » Educate landowners regarding the importance of maintaining instream large
impacting surface flow wood materials

» Promote passive diversion devices designed to allow diversion of water only
when minimum streamflow requirements are met or exceeded

(onservation Highlights

® The Coastal Watershed Council monitors the Aptos Creek watershed and has
conducted a watershed assessment.

¢ Fish passage improvement at Valencia Creek culvert has been completed and
improvements to a pipeline crossing are proposed which will improve fish passage.

S Culvert improvements were partially funded by fine monies from a NOAA

ulert in Valencia Creek prior to being retrofitted
with a new fish ladder in 2007, photo by Ross Taylor enforcement case.
and Associates
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Figure 1: Map of Aptos Creek
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Table 1: CAP Viability Results ~ Aptos Creek

Target Attribute Indicator Result Rating Method Desired Criteria
Adults Habitat Complexity Large Wood F:s; T_:;y (BFW0-10 410 6 Key Pieces/100m Fair NMFS Expert Estuary/Lagoon Panel 6 to 11 key pcs/100m
Adults Habitat Complexity Large Wood Frz?eﬁ:;y (BFW10-100 1.3 to 4 Key Pieces/100m NMFS Expert Estuary/Lagoon Panel 1.3 to 4 Key Pieces/100 meters
Aduls Habitat Corplexity PoolRiff/Flatwater Retio 25%strearms 49%Ri';|£:)30% Pools; >20% SEC Analysis/CDFG Data 75% to $0% of S:fg%:f:egm (>30% Pools;
Adults Habitat Complexity Shelter Rating 0% streams/ IP-km (>80 stream average) SEC Analysis/CDFG Data 75%10 90% of str;jerrrzg;l;—Km (-80 sream
Adults Hydrology Passage Flows Risk Factor Score <35 SEC Analysis’'CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
Adults Passage/Migration Passage at Moith or Confluence 75% of IP-km to 90% of IP-km accessible SEC Analysis/CDFG Data 75% of IP-Km to 90% of IP-km
Adults Passage/Migration Physical Barriers 75 t0 90% of IP-km accessible SEC Analysis’'CDFG Data 75% of IP-Kmto 90% of IP-km
Adults Riparian Vegetation Tree Diameter (North of SF Bay) NA 0 SEC Analysis/CDFG Data 55 - 69% Class 5 & 6 across IP-km
Adults Riparian Vegetation Tree Diameter (South of SF Bay) 70-79% Density rating "'D"* across IP-km Fair SEC Analysis/CDFG Data >80% Density rating "D" across IP-km
Aduts Sediment Quanty & Disg:g;fg” Of SPAWNIG | 0, of 1Pk or <16 1P-km accessible SEC Analys/CDFG Data 75% of 1P-Kmto 90% of IP-km
Adults Velocity Refuge Floodplain Connectivity <50% Response Reach Connectivity SEC Analysis’'CDFG Data >80% Response Reach Connectivity
Adults Water Quality Toxicity Sublethal or Chronic Fair SEC Analysis/CDFG Data No Acute or Chronic
Adus Water Qualty Tubidiy <50% of stresir::el Llif’-;(r:rrlr;av;reltrains severity SEC AalsisCDFG Data 75% to 90% Ofigi:rzl;f,—rﬁ:ve n:aintaim severity
Adults Viability Density < 1 spawner per IP-km SEC Analysis/CDFG Data low risk spawner density per Spence (2008)
Egos Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score =42 SEC Analysis’'CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
Eggs Hydrology Redd Scour Risk Factor Score =75 Fair SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
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Eggs Sediment Gravel Quality (Bulk) >17% (0.85mm) and >30% (6.4mm) NMFS Instream Flow Analysis 12-14% (0.85mm) and <30% (6.4mm)

Egos Sediment Gravel Quality (Embeddedness) 25% strearms 752::; ((;iol?zs)tream average NMFS Instream Flow Analysis 7%t 90‘?/:::?::;2?0-:(11‘(;?0% stream
Summer Rearing Juveniles Estuary/Lagoon Quality & Extent Impaired and not functioning NMFS Instream Flow Analysis Properly Functioning Condition
Summer Rearing Juveniles Habitat Complexity Large Wood Friguxzrgl)?mankﬂﬂl Widh 0 410 6 Key Pieces/100m Fair NMFS Instream Flow Analysis 6 to 11 key pcs/100m
Summer Rearing Juveniles Habitat Complexity Large WOOdlgfi%%ezéz?nkm" Width 1.3 to 4 Key Pieces/100 meters NMFS Instream Flow Analysis 1.3 to 4 Key Pieces/100 meters
Summer Rearing Juveniles Habitat Complexity Percent Primary Pools 25% streams 47 1P (;f;gz; of pools are primary NMFS Instream Flow Analysis 75%10 8% OfStr:i?:égéngs)(ﬂg% ofpools are
Summer Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio 25% strearms 470/;:;'2:)3 0% Pools; >20% NMFS Instream Flow Analysis 75%10 90% of s:r;;;)sll?:;e;m (>80% Pook;
Summer Rearing Juveniles Habitat Complexity Shelter Rating 0% streams/ IP-km (>80 stream average) NMFS Instream Flow Analysis 75% t0 90% of str:\a/terrrzg:)’-Km (>80 steam
Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow) Risk Factor Score 35-50 NMFS Instream Flow Analysis NMFS Flow Protocol: Risk Factor Score 35-50
Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score <35 NMFS Watershed Characterization NMFS Flow Protocol: Risk Factor Score 35-50
Summer Rearing Juveniles Hydrology Number, Condg:g;?g;:r Magnituce of 0.37 Diversions/10 IP-km NMFS Watershed Characterization 0.01 - 1 Diversions/10 IP km
Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence 75% of IP-km to 90% of IP-km accessible NMFS Watershed Characterization 75% of IP-Kmto 90% of IP-km
Summer Rearing Juveniles Passage/Migration Physical Barriers 50% of IP-km to 74% of IP-km accessible Fair Population Profile/BPJ 75% of IP-Kmto 90% of IP-km
Summer Rearing Juveniles Riparian Vegetation Canopy Cover 87% of streams/IP with average canopy >85% SEC or PAD/CDFG Data 75% to 90% ofssttrr:r;]s/c:;:;; (-85% average
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) NA 0 Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) 70-79% Density rating *'D** across IP-km Fair SEC or PAD/CDFG Data >80% Density rating "D" across IP-km
Summer Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) 25% streams Zz/gr:; 5;510 Zf 25)t eam average SEC or PAD/CDFG Data 75%10 90?;::?::;250-:(;1((;?0% stream
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score of 3 or lower

Summer Rearing Juveniles Water Quality Temperature (MWMT) 50 to 74% IP km (<16 C MWMT) Fair Population Profile/BPJ 7510 89% IP km (<16 C MWMT)
Summer Rearing Juveniles Water Quality Toxicity Sublethal or Chronic Fair NMFS Watershed Characterizatio/CWHR No Acute or Chronic

Summer Rearing Juveniles Water Quality Turbidity <50% of stresacr;\fe/ LF;; ?rrll:)avjl:trains severity NMFS Watershed Characterizatio/CWHR 75%0 90% ofssct(r)er:r:;/; z;lz)r;,en:aintains severty
Summer Rearing Juveniles Viability Density <0.2 fish/meter"2 SEC Analysis’'CDFG Data 0.5 - 1.0 fish/meter"2

Summer Rearing Juveniles Viability Spatial Structure <50% of Historical Range NMFS Watershed Characterizatio/CWHR 75-90% of Historical Range

Winter Rearing Juveniles Habitat Complexity Large Wood Frigu;gzgankmll Width0 410 6 Key Pieces/100m Fair NMFS Watershed Characterizatio/CWHR 6 to 11 key pcs/100m

Winter Rearing Juveniles Habitat Complexity Large WOOdlgﬁ%léerr];yte(E?nkm" Width 1.3 to 4 Key Pieces/100 meters NMFS Watershed Characterizatio/CWHR 1.3 to 4 Key Pieces/100 meters

Winter Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio 25% strearms 47%RiIfFf)Ig)3 0% Pools; >20% NMFS Watershed Characterizatio/CWHR 75%1 90% of s;rze;;:é:fl;m (>80% Pook;
Winter Rearing Juveniles Habitat Complexity Shelter Rating 0% streams/ IP-km (>80 stream average) CDF Vegetation Maps/BPJ 75%1 90% of str:\zjerrrzg;l;-Km (>80 tream
Winter Rearing Juveniles Passage/Migration Physical Barriers 50% of IP-km to 74% of IP-km accessible Fair Population Profile/BPJ 75% of IP-Kmto 90% of IP-km

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) NA 0 Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
Winter Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) 70-79% Density rating "'D** across 1P-km Fair SEC Analysis’'CDFG Data >80% Density rating "D" across IP-km
Winter Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) 25% streanms Zz/grlez 5;510? zs)t feamaverage SEC Analysis’'CDFG Data 5%t QO?VEI:;eSaCn;/ELPO-ijn‘;(jO% stream
Winter Rearing Juveniles Velocity Refuge Floodplain Connectivity <50% Response Reach Connectivity SEC Analysis’'CDFG Data >80% Response Reach Connectivity
Winter Rearing Juveniles Water Quality Toxicity Sublethal or Chronic Fair NMFS Watershed Characterization No Acute or Chronic

Winter Rearing Juveniles Wiater Quality Turbidity <50% of streams/ IP-km maintains severity NMFS Watershed Characterization 75%10 90% of streans/ 1P-Km maintains severity

score of 3 or lower
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Smolts Estuary/Lagoon Quality & Extent Impaired but functioning

Smolts Habitat Complexity Shelter Rating 0% streams/ IP-km (>80 stream average)

Smolts Hydrology Number, Condli:t)i%r;asri]::;r Magriude of 0.37 Diversions/10 IP-km

Smolts Hydrology Passage Flows Risk Factor Score =50

Smolts Passage/Migration Passage at Mouth or Confluence 75% of IP-km to 90% of IP-kmaccessible

Smolts Smoltification Temperature 75-90% IP-km (>6 and <16 C)

Smolts Wiater Quality Toxicity Sublethal or Chronic

Sols Water Qualty Tubidiy <50% of strs;acr(;l:é :)Ff’-:?rrlr;agtrains severity

Sols Viebilty Abundance Abundance leading to Tgh risk spawner density
Watershed Processes Hydrology Impervious Surfaces 1.74% of Watershed in Impervious Surfaces
Wiatershed Processes Landscape Patterns Agriculture 2.117% of Watershed in Agriculture
Watershed Processes Landscape Patterns Timber Harvest 7% of Watershed in Timber Harvest
Watershed Processes Landscape Patterns Urbanization 51% Historical Species Composition
Watershed Processes Riparian Vegetation Species Composition 51-74% Intact Historical Species Composition
Watershed Processes Sediment Transport Road Density 3.7 Miles/Square Mile
Wiatershed Processes Sediment Transport Streamside Road Density (100 m) 4.6 Miles/Square Mile
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Fair SEC Analysis/CDFG Data

Properly Functioning Condition

75% to 90% of streams/ IP-Km (>80 stream

Population Profile average)

Population Profile 0.01 - 1 Diversions/10 IP km
TRT Spence (2008) NMFS Flow Protocol: Risk Factor Score 35-50
TRT Spence (2008) 75% of IP-Kmto 90% of IP-km
TRT Spence (2008) 75-90% IP-Km (>6 and <16 C)

Fair TRT Spence (2008) No Acute or Chronic
EPARWQCBINMFS Crieria 75% to 90% Ofssct;izr;ilglF;}ToTve rrrlaintains severity
Newonte oy | ST 0 e

SEC Analysis 3-6% of Watershed in Impervious Surfaces
EPA/RWQCB/NMFS Criteria 10-19% of Watershed in Agriculture
Newcombe and Jensen 2003 25-15% of Watershed in Timber Harvest
EPA/RWQCB/NMFS Criteria 8-11% of watershed >1 unit/20 acres
Newcombe and Jensen 2003 51-74% Intact Historical Species Composition
EPA/RWQCB/NMFS Criteria 1.6 to 2.4 Miles/Square Mile
Newcombe and Jensen 2003 0.1t0 0.4 Miles/Square Mile
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Table 2: CAP Threats Results ~ Aptos Creek

Summer Winter Watershed
Threats Across Targets Adults Eggs Rearing Rearing Smolts P
. . rocesses
Juveniles Juveniles
Project-specific threats 1 2 3 4 5 6

1 | Agriculture

2 | Channel Modification

3 | Disease, Predation and Competition

4 | Fire, Fuel Management and Fire Suppression

5 | Fishing and Collecting

6 | Hatcheries and Aquaculture

7 | Livestock Farming and Ranching

8 | Logging and Wood Harvesting

9 | Mining

10 | Recreational Areas and Activities

11 | Residential and Commercial Development

12 | Roads and Railroads

13 | Severe Weather Patterns

14 | Water Diversion and Impoundments

Threat Status for Targets and Project

Aptos Creek
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Central CA Coast Coho Salmon ~ Aptos Creek

ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary

1.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.

1.1.1.

Aptos Creek

Recovery Action: Increase the extent of estuarine habitat

1.1.1.1.

1.1.1.2.

1.1.1.3.

Action Step: Evaluate restoration benefits to tidal prism by reducing the size of the Esplanade

Parking Lot.

Action Step: Narrow Moosewood Drive and/or State Parks property down to one lane to expand

overall tidal prism.

Action Step: Develop and implement other strategies to increase the current extent of the

estuary/lagoon in efforts to increase high value habitat for migrating and rearing salmonids.

Recovery Action: Develop and implement programs to address water quality concerns.

1.1.2.1.

1.1.2.2.

1.1.2.3.

1.1.2.4.

1.1.2.5.

1.1.2.6.

1.1.2.7.

1.1.2.8.

Action Step: Isolate and correct source of impaired water quality in the lower Aptos Creek

watershed.

Action Step: Reduce other sources of bacterial contamination through education, ordinance, and
agency practices for proper management of pet waste, garbage, storm drain inlets, and food

facilities.

Action Step: Work with SWRCB to ensure all permitted diversions are in compliance with water

diversion permit obligations and all other applicable laws.
Action Step: Enhance streambed aquatic cover and substrate in estuary.

Action Step: Encourage repaving and application of petrochemicals in the early summer to

allow penetration and drying before fall rains.
Action Step: Use gull-proof lids on refuse cans at and around the lagoon and beach.

Action Step: Improve estuarine water quality by identifying and remediating upstream

pollution sources which contribute to poor water quality conditions in the estuary

Action Step: Develop and implement programs to address ongoing poor water quality in Aptos

Lagoon.

Recovery Action: Reduce frequency of artificial breaching events

1.1.3.1.

Action Step: Develop strategies and implement practices with local stakeholders to reduce the

frequency of artificial breaching events.

Recovery Action: Reduce extent of estuarine shoreline development

1.1.4.1.

Action Step: Preclude, prohibit or prevent the construction of new buildings and associated

infrastructure within remaining open areas of the Aptos estuary tidal prism.
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1.1.5. Recovery Action: Improve the quality of each estuarine habitat zone

1.1.5.1. Action Step: Evaluate and implement programs to enhance native riparian and wetland flora,

reducing habitat related effects of past or present land-uses.
1.1.6. Recovery Action: Increase and enhance habitat complexity features

1.1.6.1. Action Step: Identify key locations and install large wood structures (or other appropriate

surrogate) targeting increased pool depth and shelter within the estuary.
1.1.7. Recovery Action: Reduce toxicity and pollutants

1.1.7.1.  Action Step: Conduct follow-up monitoring of bacteria levels in storm drains and investigate
sewer and storm drain conditions in locations where storm drains have high bacteria levels.
Investigate and correct infiltration and illicit connections between sanitary sewer systems and

storm drains.

1.1.7.2. Action Step: Evaluate and repair private sewer laterals, particularly in areas subject to high

groundwater adjacent or upstream of the estuary.

1.1.7.3. Action Step: Implement a comprehensive urban runoff management program to reduce dry

weather and wet weather pathogen levels in urban and suburban areas.
1.1.8. Recovery Action: Increase freshwater lagoon elevation during seasonal closures

1.1.8.1. Action Step: Evaluate and implement possible structural improvements to maintain lagoon

water surface elevations during the summer through the late fall.

1.1.8.2. Action Step: Evaluate benefits of installation of a flume to control water surface elevation in the

lagoon during summer and fall.
1.2. Objective: Address the inadequacy of existing regulatory mechanisms
1.2.1. Recovery Action: Reduce frequency of artificial breaching events

1.2.1.1.  Action Step: Encourage State Parks and County of Santa Cruz to fence off lagoon with
temporary fencing rather than breach lagoon as a precaution to protect public health and safety.

1.2.1.2. Action Step: Post durable and attractive interpretive signage at the beach to discourage casual
breaching of the lagoon sandbar.

1.2.1.3. Action Step: Post warning signs and provide financial rewards to individuals who identify
persons who illegally breach the sandbar to the Aptos Creek lagoon.

1.2.1.4. Action Step: Implement patrols by citizens groups, State Parks staff and law enforcement to
ensure the sandbar is not illegally breached.

2. Restoration- Floodplain Connectivity

2.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.

2.1.1. Recovery Action: Rehabilitate and enhance floodplain connectivity
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2.1.1.1.

2.1.1.2.

2.1.1.3.

Action Step: Institutionalize programs to purchase land/conservation easements to encourage
the re-establishment of natural riparian communities. Prioritize Phase I areas (mainstem Aptos

Creek) as well as the lagoon.

Action Step: Promote restoration projects designed to create or restore alcove, backchannel,

ephemeral tributary, or seasonal pond habitats.

Action Step: Target habitat restoration and enhancement projects that will function between

winter baseflow and flood stage.

3. Restoration- Habitat Complexity

3.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.

3.1.1. Recovery Action: Increase large wood frequency

3.1.1.1.

3.1.1.2.

3.1.1.3.

3.1.14.

3.1.1.5.

3.1.1.6.

Action Step: Install large woody material, boulders, and other instream features to increase

habitat complexity and improve pool frequency and depth.

Action Step: Incorporate large woody material into stream bank protection projects, where

appropriate.

Action Step: Educate landowners, land managers, and County and municipal staffs on the

importance of LWD to coho survival and recovery, and watershed processes.

Action Step: Encourage landowners to implement woody debris restoration projects as part of

their ongoing operations in stream reaches where large woody debris is lacking.

Action Step: Encourage retention of large woody debris for all historical coho salmon rearing
habitats in Aptos Creek. Consult a hydrologist and qualified fisheries biologist before removing

wood from streams.

Action Step: If log jams are modified for fish passage, retain LWD for instream enhancement

projects that address poor shelter rating for juveniles and smolts.

3.1.2. Recovery Action: Improve shelter rating

3.1.2.1.

Action Step: Conduct conifer release to promote growth of larger diameter trees where

appropriate.

3.1.3. Recovery Action: Increase frequency of primary pools

3.1.3.1.

Action Step: Install LWD, boulders, and other instream features to increase and improve pool
frequency and depth (DFG 2004).

3.14. Recovery Action: Improve pool:riffle:flatwater ratio

3.14.1.

Action Step: Increase the frequencies of riffle habitat in 75% of the streams within the watershed

4. Restoration- Hydrology

No species-specific actions were developed.
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5. Restoration- Landscape Patterns

5.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range
5.1.1. Recovery Action: Reduce adverse impacts to watershed processes associated with urbanization

5.1.1.1. Action Step: Residential landowners should utilize BMP's from Basins Of Relations: A Citizen's
Guide to Protecting and Restoring Our Watersheds (OAEC, 2007), Slow it. Spread it. Sink it!

(Santa Cruz Resource Conservations District, 2009) to conserve water resources

5.1.2. Recovery Action: Reduce adverse impacts to watershed processes associated with streamside road
density (< 100 meters)

5.1.2.1. Action Step: Avoid new development, or road construction within floodplains, riparian areas,

unstable soils or other sensitive areas

5.1.2.2. Action Step: Conserve open space in contiguous landscapes, protect floodplain areas and

riparian corridors, and develop conservation easements

51.2.3. Action Step: Review "fire-safe" exemptions to prevent illegal conversions, riparian corridor

impacts and other watershed impacts.

6. Restoration- Passage
No species-specific actions were developed.

7. Restoration- Pool Habitat
No species-specific actions were developed. See Habitat Complexity.

8. Restoration- Riparian
No species-specific actions were developed.

9. Restoration- Sediment

9.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.
9.1.1. Recovery Action: Reduce turbidity and suspended sediment

9.1.1.1. Action Step: Identify and repair bank failures or landslide toes that are a significant source of

chronic fine sediment loads into Aptos Creek.
9.1.2. Recovery Action: Improve instream gravel quality

9.1.2.1. Action Step: Prioritize and treat erosion sources in Table 11 of the Aptos Geomorphic and
Erosion Source Technical Report.

9.1.2.2. Action Step: Permitting agencies (State, Federal, and local) should evaluate all authorized

erosion control measures during the winter period.

10. Restoration- Viability

10.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range
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10.1.1. Recovery Action: Increase abundance

10.1.1.1. Action Step: Work with existing permittees to rescue juvenile coho salmon that are under an
imminent risk of stranding and mortality and relocate to suitable habitat when deemed
appropriate by NMFS and CDFG.

10.1.1.2. Action Step: Re-establish a naturally reproducing run of coho salmon in appropriate

subwatersheds.
10.2. Objective: Address the inadequacy of existing regulatory mechanisms
10.2.1. Recovery Action: Increase spatial structure and diversity

10.2.1.1. Action Step: Initiate juvenile sampling efforts in the watershed. Establish consistent reporting

methods to ensure ESU-wide consistency.

10.2.2. Recovery Action: Refine assessment methods to more accurately identify and measure key habitat

attributes.

10.2.2.1. Action Step: Implement a monitoring program to evaluate the performance of recovery efforts.
The upper portion of Aptos Creek should have the highest priority for a site-based assessment;
adapt the strategies for restoration and threat abatement to address site-based issues identified by

the watershed assessments.

10.2.2.2. Action Step: Develop standardized watershed assessments within sub-watersheds to define
limiting factors specific to those areas. Encourage all major landowners to develop similar

assessment methods.
10.2.3. Recovery Action: Increase spawner density

10.2.3.1. Action Step: Fund monitoring actions to evaluate success of adult reintroductions towards

salmon recovery

10.2.3.2. Action Step: Conduct periodic, standardized spawning surveys to estimate adult abundance in

the watershed. Surveys should include all three cohorts.

11. Restoration- Water Quality

11.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species range or
habitat

11.1.1. Recovery Action: Improve stream temperature conditions

11.1.1.1. Action Step: Monitor instream summer water temperatures to determine baseline conditions

and judge the efficacy of restoration actions.
11.1.2. Recovery Action: Reduce toxicity and pollutants

11.1.2.1. Action Step: Remove invasive exotic vegetation at problematic sites, such as the Old Mill site,

and revegetate with native plants.

11.1.2.2. Action Step: Install continuous water quality samplers in and adjacent to Mangels Gulch, Trout
Gulch, and Valencia Creek.
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11.1.3. Recovery Action: Reduce turbidity and suspended sediment

11.1.3.1. Action Step: Disperse discharge from new or upgraded commercial and residential areas into a
spatially distributed network rather than a few point discharges, which can result in locally

severe erosion and disruption of riparian vegetation and instream habitat.

11.1.3.2. Action Step: Implement education programs and modify policies and procedures to improve
riparian corridor protection, maintain channel integrity, implement alternatives to hard bank

protection, and retain large woody debris.

11.1.3.3. Action Step: Implement Best Management Practices such as those in the Fish Friendly Farming

program (California Land Stewardship Institute), or other cooperative conservation programs.

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices
No species-specific actions were developed.

13. Threat- Channel Modification

13.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range
13.1.1. Recovery Action: Prevent impairment to instream substrate

13.1.1.1. Action Step: Eliminate the use of gabion baskets and undersized rock within the bankfull

channel.

13.1.1.2. Action Step: Evaluate whether proposed stabilization projects will lead to additional instability

either up- or downstream.

13.1.1.3. Action Step: Thoroughly investigate the ultimate cause of channel instability prior to engaging
in site specific channel modifications and maintenance. Identify and target remediation of

watershed process disruption as an overall priority.
13.1.2. Recovery Action: Prevent impairment to habitat complexity

13.1.2.1. Action Step: Where riprap and other bank hardening is necessary, integrate other habitat-
forming features — including large woody debris and riparian plantings and other techniques to

minimize habitat alteration effects.

14. Threat- Disease/Predation/Competition

14.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.
14.1.1. Recovery Action: Prevent adverse alterations to riparian species composition and structure

14.1.1.1. Action Step: Improve conditions for salmonids by decreasing the adverse effects of exotic

vegetation (i.e., eucalyptus, acacia, cape ivy) within the stream and riparian corridor.

14.2. Objective: Address disease or predation
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14.2.1. Recovery Action: Prevent reduced density, abundance, and diversity

14.2.1.1.

Action Step: Evaluate impacts of striped bass predation in coastal estuaries to juvenile and

smolting salmonids and implement abatement strategies where appropriate.

15. Threat- Fire/Fuel Management

15.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range

15.1.1. Recovery Action: Prevent impairment to instream substrate/food productivity

15.1.1.1.

15.1.1.2.

15.1.1.3.

15.1.1.4.

15.1.1.5.

Action Step: Implement sedimentation reduction techniques in concert with prescribed fire

techniques to minimize sediment impacts to various coho salmon life stages.

Action Step: Immediately implement appropriate sediment control measures following

completion of fire suppression while firefighters and equipment are on site.

Action Step: Reduce erosion from fire prevention or suppression activities by maintaining

existing natural topography to the extent possible.
Action Step: Re-contour any new facility sites as soon as possible after site cleanup and fire.

Action Step: Encourage CalFire to provide plan to all non-County fire fighters when providing

firefighting assistance in the Aptos Creek watershed (and all other watersheds in the County).

15.1.2. Recovery Action: Prevent increased landscape disturbance

15.1.2.1.

Action Step: Work with County planners to define future impacts of proposed rural

development on fire suppression and fuel load buildup.

15.1.3. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

15.1.3.1.

Action Step: Draft water from lakes and reservoirs not occupied by listed salmonids when
possible. In fish-bearing streams, excavate active channel areas outside of wetted width to create
off-stream pools for water source. Require all water trucks/tenders be fitted with CDFG and
NMEFS approved fish screens when water is acquired at fish bearing streams. Put up a silt fence or
other erosion controls around the water extraction locations. Avoid significantly lower stream

flows during water drafting.

15.2. Objective: Address the inadequacy of existing regulatory mechanisms

15.2.1.

Aptos Creek

Recovery Action: Prevent impairment to water quality

15.2.1.1.

15.2.1.2.

Action Step: Disseminate NMFS’ October 9, 2007, jeopardy biological opinion on the use of fire

retardants to local firefighting agencies and CalFire.

Action Step: In the event of a wildfire, CalFire Resource Advisors should contact the resource
agencies for ESA consultation (or technical assistance) about the incident. The resource agencies
can provide guidance regarding critical resources in the area that may be affected by firefighting

actions.
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15.2.1.3.

15.2.1.4.

15.2.1.5.

Action Step: Avoid use of toxic aerial fire retardants and foams within 300 feet of riparian areas

throughout the current range of CCC coho salmon.

Action Step: Develop guidance that directs CalFire and other agencies and organizations using
fire retardants to conduct an assessment of site conditions following wildfire where fire
retardants have entered waterways, to evaluate the changes to site water quality and the

structure of the biological community.

Action Step: Use non-toxic retardants. Avoid dropping fire retardant into streams. To the
maximum extent feasible, orient air drops so that the drop goes perpendicular to streams as

opposed to parallel.

16. Threat- Fishing/Collecting

16.1. Objective: Address the inadequacy of existing regulatory mechanisms

16.1.1. Recovery Action: Prevent reduced density, abundance, and diversity

16.1.1.1.

16.1.1.2.

16.1.1.3.

17. Threat- Hatcheries

Action Step: Prohibit offshore fishing until January 15 (or until sandbar opens naturally) within

one mile of the river mouth.

Action Step: Work with CDFG to monitor the river mouth until river flows naturally breach the

sandbar.

Action Step: Work with CDFG to modify Section 8.00 (b) (1) of fishing regulations low flow

minimum flow closure for Aptos Creek.

No species-specific actions were developed.

18. Threat- Livestock

No species-specific actions were developed.

19. Threat- Logging
No species-specific actions were developed.

20. Threat- Mining
No species-specific actions were developed.

21. Threat- Recreation

21.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.

21.1.1. Recovery Action: Prevent impairment to water quality (increased turbidity, suspended sediment, and/or

Aptos Creek

toxicity)

21.1.1.1.

21.1.1.2.

Action Step: Encourage development of a trail management plan/maintenance guidelines for
Forest of Nisene Marks State Park. Use plan to develop a program to reduce erosion,

decommission illegal or duplicate trails, and keep users on designated trails.

Action Step: Close unauthorized trails and conduct appropriate decommissioning practices.

Hydrologically disconnect trails from associated waterways.
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21.1.1.3. Action Step: Place educational materials/signage at stream crossings and interpretive centers

about salmon and how to minimize impacts.

21.1.1.4. Action Step: Ensure roads, hiking trails, and biking paths are properly winterized prior to

winter rains according to California Forest Practice Rules standards under section 916.5.

22. Threat- Residential/Commercial Development

22.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range

22.1.1.

22.1.2.

22.1.3.

22.1.4.

22.1.5.

Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

22.1.1.1. Action Step: Disperse discharge from new or upgraded commercial and residential areas into a
spatially distributed network rather than a few point discharges, which can result in locally

severe erosion and disruption of riparian vegetation and instream habitat.

Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel quality

and quantity)

22.1.2.1. Action Step: Design new developments to avoid unstable slopes, wetlands, areas of high habitat

value, and similarly constrained sites that occur adjacent to a CCC coho salmon watercourse.

22.1.2.2. Action Step: Rate of sediment input from existing and future commercial development should
be reduced to magnitudes appropriate to the geological setting of the watershed, resulting in no

net increase in sedimentation over natural limits.
Recovery Action: Prevent impairment to floodplain connectivity (impaired quality & extent)

22.1.3.1. Action Step: Design new development to allow streams to meander in historical patterns,
protecting riparian zones and their floodplains or channel migration zones averts the need for

bank erosion control in most situations.

22.1.3.2. Action Step: Santa Cruz County should adopt a policy of “managed retreat” (removal of
problematic infrastructure and replacement with native vegetation or flood tolerant land uses) for

areas highly susceptible to, or previously damaged from flooding.
22.1.3.3. Action Step: Evaluate watershed for infrastructure for high risk of flooding.
Recovery Action: Prevent adverse alterations to riparian species composition and structure

22.1.4.1. Action Step: Encourage the use of native vegetation in new landscaping to reduce the need for

watering and application of herbicides, pesticides, and fertilizers.
Recovery Action: Prevent increased landscape disturbance

22.1.5.1. Action Step: Continue County policy of promoting infill and high density developments over

dispersal of low density rural residential in undeveloped areas.

22.1.5.2. Action Step: Identify areas at high risk of conversion, and develop incentives and alternatives

for landowners that discourage conversion.

22.2. Objective: Address the inadequacy of existing regulatory mechanisms

Aptos Creek
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22.2.1. Recovery Action: Prevent adverse alterations to riparian species composition and structure

22.2.1.1. Action Step: Encourage County and local municipalities to expand riparian buffer widths for

existing development and enforce existing regulations.
22.2.2. Recovery Action: Prevent impairment to water quality

22.2.2.1. Action Step: Maintain the existing requirement of a one acre minimum parcel size for new

development served by septic systems in the Aptos Creek Watershed.

22.2.2.2. Action Step: Encourage increased oversight by appropriate regulatory agencies of activities that

use hazardous commercial and industrial products in the watershed.
22.2.3. Recovery Action: Prevent impairment to watershed hydrology

22.2.3.1. Action Step: Implement ordinances and policies so new development meets a zero net increase

in storm water runoff, changes in duration, or magnitude of peak flow.

22.2.3.2. Action Step: As mitigation for hydrograph consequences, municipalities and counties should
investigate funding of larger detention devices in key watersheds with ongoing channel

degradation or in sub-watersheds where impervious surface area > 10 percent.
22.2.4. Recovery Action: Prevent increased landscape disturbance

22.2.4.1. Action Step: Standards and recommendations regarding development should apply to all
jurisdictions, including school districts and other special districts not subject to county and/or

state related ordinances or policies.
22.2.4.2. Action Step: Discourage Counties from rezoning forestlands to rural residential.

22.2.4.3. Action Step: Discourage home building or other incompatible land use in areas identified as

timber production zones (TPZ).
22.2.5. Recovery Action: Prevent impairment to floodplain connectivity.
22.2.5.1. Action Step: Minimize redevelopment within the 100 year floodplain.

23. Threat- Roads/Railroads
23.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range
23.1.1. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

23.1.1.1. Action Step: Assess and redesign transportation network to minimize road density and

maximize transportation efficiency.
23.1.2. Recovery Action: Prevent impairment to watershed hydrology

23.1.2.1. Action Step: Size culverts to accommodate flashy, debris-laden flows and maintain trash racks to

prevent culvert plugging and subsequent road failure.
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23.1.3.

23.14.

23.1.5.

Aptos Creek

23.1.2.2. Action Step: Develop a private road database using standardized methods. The methods should

document all road features, apply erosion rates, and compile information into a GIS database.

Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel quality

and quantity)

23.1.3.1. Action Step: Use available best management practices for road construction, maintenance,
management and decommissioning (e.g. Weaver and Hagans, 1994; Sommarstrom et al., 2002;

Oregon Department of Transportation, 1999).

23.1.3.2. Action Step: Conduct road and sediment reduction assessments to identify sediment and runoff

related problems and determine level of hydrologic connectivity.

23.1.3.3. Action Step: Develop a private road improvement fund to share costs and encourage private

road associations to upgrade poorly constructed or improperly located roads.

23.1.3.4. Action Step: Evaluate stream crossings for their potential to impair natural geomorphic
processes. Replace or retrofit crossings to achieve more natural conditions that meet sediment

transport goals.

23.1.3.5. Action Step: Establish adequate spoils storage sites throughout the watershed so that material
from landslides and road maintenance can be stored safely away from watercourses. Coordinate

these efforts with all landowners in the watershed.

23.1.3.6. Action Step: Evaluate and remove roadside berms that lead to increased runoff velocities and

result in increased sediment discharge.

23.1.3.7. Action Step: Install and maintain adequate energy dissipaters for culverts and other drainage

pipe outlets where needed.

23.1.3.8. Action Step: Develop a road upgrade fund to supplement FEMA emergency repair funding so
problem roads could be upgraded to reduce sediment loading and improve road reliability. The
Counties should seek amendment of FEMA policies to allow improvements that prevent erosion

and failure, particularly in watersheds with endangered salmonid habitat.

23.1.3.9. Action Step: Conduct outreach and education regarding the adverse effects of roads, and the

types of best management practices protective of salmonids.

23.1.3.10.Action Step: Reduce road densities by 10 percent over the next 20 years, prioritizing high risk

areas in historical habitats.
Recovery Action: Prevent impairment to floodplain connectivity (impaired quality & extent)

23.1.4.1. Action Step: Design new roads to avoid unstable slopes, wetlands, floodplains and other areas
of high habitat value.

Recovery Action: Prevent impairment to passage and migration
23.1.5.1. Action Step: Identify high priority barriers and restore passage per NMFS' Guidelines for

Salmonid Passage at Stream Crossings (NMFS 2001a).
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23.1.5.2. Action Step: All new crossings and upgrades to existing crossings (bridges, culverts, fills, and

other crossings) should accommodate 100-year flood flows and associated bedload and debris.

23.1.5.3. Action Step: Bridges associated with new roads or replacement bridges (including railroad
bridges) should be free span or constructed with the minimum number of bents feasible in order

to minimize drift accumulation and facilitate fish passage.
23.1.6. Recovery Action: Prevent adverse alterations to riparian species composition and structure

23.1.6.1. Action Step: Discourage or eliminate unwanted vegetation types and species and promote

desirable (native) vegetation.

23.1.6.2. Action Step: Encourage ongoing implementation of the County of Santa Cruz's Integrated
Vegetation Management Plan for Roads Near Perennial Waters (URS Corporation, 2008)
regarding roadside maintenance activities to discourage or eliminate unwanted vegetation and

promote desirable (native) vegetation.
23.2. Objective: Address the inadequacy of existing regulatory mechanisms
23.2.1. Recovery Action: Prevent impairment to floodplain connectivity (impaired quality & extent)

23.2.1.1. Action Step: Protect channel migration zones and their riparian areas by designing new roads to

allow streams to meander in historical patterns.

23.2.2. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel quality

and quantity)

23.2.2.1. Action Step: Conduct annual inspections of all roads prior to winter. Correct conditions that are

likely to deliver sediment to streams.

23.2.2.2. Action Step: For all rural (unpaved) and seasonal dirt roads apply (at a minimum) the road

standards outlined in the California Forest Practice Rules.

23.2.2.3. Action Step: Encourage appropriate restrictions for winter use of unsurfaced roads along rural
utility easements; and establish best management practices for clearance within riparian

corridors.

23.2.2.4. Action Step: Permitting and funding agencies (State, Federal, and local) should evaluate all

authorized erosion control measures during the winter period.
23.2.2.5. Action Step: Extend the monitoring period and upgrade THP road maintenance after harvest.

23.2.2.6. Action Step: Encourage County of Santa Cruz to increase enforcement of existing County
regulations regarding grading, riparian and building violations, and sediment release from

county roads.

24. Threat- Severe Weather Patterns

24.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range
24.1.1. Recovery Action: Prevent impairment to the estuary
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24.1.1.1. Action Step: Design projects to include subtidal habitats and natural bioengineering techniques
that buffer wave action and increase sediment deposition to minimize shoreline and wetland

erosion (California State Coastal Conservancy et al. 2010).

24.1.1.2. Action Step: Monitor and evaluate existing subtidal resources and habitat types to track impacts
of sea level rise to subtidal habitats that occur within and adjacent to selected tidal wetland

restoration projects (California State Coastal Conservancy et al. 2010).

24.1.1.3. Action Step: Evaluate living shoreline and associated techniques as a way to benefit habitats
while providing desired shoreline stabilization needs for future shoreline restoration or shoreline
protection structures (California State Coastal Conservancy et al. 2010). Implement where
feasible. See California State Coastal Conservancy et al. (2010) for habitat types to consider for

inclusion, recommended monitoring, and potentially suitable locations for implementation.
24.1.2. Recovery Action: Prevent impairment to hydrology (impaired water flow)

24.1.2.1. Action Step: Develop and implement critical flow levels for stream reaches impacted by water

diversions.

24.1.2.2. Action Step: Critical flow values should include minimum bypass flow requirements to support
upstream adult migration during winter months and juvenile rearing in the summer and fall

months.

24.1.2.3. Action Step: Ensure all water diversions in the watershed are in compliance with all applicable

laws and policies.

24.1.2.4. Action Step: If predicted flows are below a level considered critical to maintain viable rearing
habitat for salmonids, measures to reduce water consumption should be initiated by municipal

water suppliers and other users in the watershed through conservation programs.
24.1.3. Recovery Action: Prevent impairment to water quality
24.1.3.1. Action Step: Ensure tolerable water temperatures are maintained during drought periods.
24.1.3.2. Action Step: Implement performance standards in Stormwater Management Plans.
24.1.4. Recovery Action: Prevent impairment to passage and migration

24.1.4.1. Action Step: Work with CDFG, County of Santa Cruz and knowledgeable biologists to develop

emergency rules and adopt implementation agreements.

24.1.4.2. Action Step: Increase enforcement patrols by CDFG and NMFS OLE in sensitive spawning and

rearing areas.

24.1.4.3. Action Step: CDFG, SWRCB, RWQCB, CalFire, Caltrans, other agencies and landowners, in
cooperation with NMFS, should evaluate the rate and volume of water drafting for dust control
in streams or tributaries and where appropriate, minimize water withdrawals that could

negatively impact coho salmon.

25. Threat- Water Diversion/Impoundment
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25.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range
25.1.1. Recovery Action: Prevent impairment to the estuary (impaired quality and extent)

25.1.1.1. Action Step: Ensure current and future water diversions (surface and groundwater) do not

further impair water quality conditions for rearing juvenile salmonids.
25.1.2. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

25.1.2.1. Action Step: Ensure water supply demands can be met without impacting flow either directly or

indirectly through groundwater withdrawals and aquifer depletion.

25.1.2.2. Action Step: Establish a comprehensive stream flow evaluation program to determine instream

flow needs for salmonids throughout the watershed.

25.1.2.3. Action Step: Promote passive diversion devices designed to allow diversion of water only when

minimum streamflow requirements are met or exceeded (CDFG 2004).
25.1.2.4. Action Step: Promote irrigation efficiency projects for agricultural uses in the watershed.
25.1.3. Recovery Action: Prevent impairment to passage and migration

25.1.3.1. Action Step: Ensure current and future water diversions (surface or groundwater) do not impair

migration patterns for listed salmonids in Aptos Creek.
25.1.3.2. Action Step: Adequately screen water diversions to prevent juvenile salmonid mortalities.
25.1.4. Recovery Action: Prevent impairment to water quality (impaired instream temperature)
25.1.4.1. Action Step: Ensure existing water diversions do not impair water temperatures in Aptos Creek.
25.2. Objective: Address the inadequacy of existing regulatory mechanisms
25.2.1. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

25.2.1.1. Action Step: Identify and work with the SWRCB to eliminate depletion of summer base flows
from unauthorized water uses. Coordinated efforts by Federal and State, and County law

enforcement agencies to remove illegal diversions from streams.

25.2.1.2. Action Step: Request the SWRCB conduct interagency consultation with the California
Department of Fish and Game, and seek technical assistance from NMFS on the issuance of water

rights permits.

25.2.1.3. Action Step: Evaluate and monitor 1600 program compliance related to all water diversions
(CDFG 2004).

25.2.1.4. Action Step: Minimize new or increased summer diversions.

26. Threat- Watershed Process
No species-specific actions were developed.
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Table 3: Implementation Schedule ~ Aptos Creek

Recovery
Strategy
Number

Level

Targeted Attribute or
Threat

Action Description

Priority
Number

Action
Duration

(Years)

Recovery
Partners

Costs (3K)

FY 1-5

FY 6-10

FY 11-
15

FY 16-
20

FY 21-
25

Entire
Duration

Comments

ApC-CCC-
1.1

Objective

Estuary

Address the present or threatened destruction,
modification, or curtailment of the species
habitat or range.

ApC-CCC-
111

Recovery
Action

Estuary

Increase the extent of estuarine habitat

ApC-CCC-
1111

Action
Step

Estuary

Evaluate restoration benefits to tidal prism by
reducing the size of the Esplanade Parking Lot.

20

CA Coastal
Commission,
IWRP, Santa
Cruz RCD, State
Parks

In-Kind

A feasibility and benefits analysis should be
conducted, prior to proceeding further with this
recommendation. Reducing the size of the
parking lot next to the estuary could increase
the total quantity of lagoon habitat. Lagoon
habitat could include greater wetted area or
installation of a buffer zone. A buffer could
benefit the lagoon by trapping some pollutants
prior to entering the water. Reducing the size
of the parking lot would likely be expensive and
costs are uncertain due to unknown
infrastructure constraints that would likely result
in increased expenditures above a typical road
decommissioning project. Additionally, this
parking lot is popular with the local community
because it provides easy beach access and
parking is free.

ApC-CCC-
11.1.2

Action
Step

Estuary

Narrow Moosewood Drive and/or State Parks
property down to one lane to expand overall tidal
prism.

20

Santa Cruz
County
Department of
Public Works,
State Parks

TBD

Opportunities to improve estuarine function in
Aptos estuary are extremely limited due to
significant infrastructure located within the
historical estuary tidal prism. Narrowing the
drive may be infeasible due to political and
social constraints. The ecological benefits
should be carefully evaluated prior to moving
forward with this recommendation. Prior to
implementing this alternative, a feasibility and
benefits analysis should be conducted.
Narrowing the road could increase the total
quantity of lagoon habitat. Lagoon habitat could
include greater wetted area or installation of a
riparian buffer zone. A riparian buffer could
benefit the lagoon by trapping some pollutants
prior to entering the water and increase shading
which would help to reduce water temperature
during the summer. The road narrowing would
likely be expensive and costs are uncertain due
to unknown infrastructure constraints that would
likely result in increased expenditures above a
typical road decommissioning project in a less
impacted location.

ApC-CCC-
11.1.3

Action
Step

Estuary

Develop and implement other strategies to
increase the current extent of the estuary/lagoon in
efforts to increase high value habitat for migrating
and rearing salmonids.

30

CA Coastal
Commission,
IWRP, Santa
Cruz County,
State Parks

Aptos Creek
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Recovery
Strategy
Number

Level

Targeted Attribute or
Threat

Action Description

Priority
Number

Action
Duration
(Years)

Recovery
Partners

Costs ($K)

FY 1-5

FY 6-10

FY 11-
15

FY 16-
20

FY 21-

Entire
Duration

Comments

ApC-CCC-
11.2

Recovery
Action

Estuary

Develop and implement programs to address water
quality concerns.

ApC-CCC-
1.1.2.1

Action
Step

Estuary

Isolate and correct source of impaired water quality
in the lower Aptos Creek watershed.

10

RWQCB, Santa
Cruz County

Swanson Hydrology and Geomorphology et al.
(2003), in a review of water quality monitoring
information from the Santa Cruz Health Dep,
identified elevated levels of nutrients entering
the lower portion of the watershed, primarily
from Valencia Creek. Source is unknown but it
has been hypothesized that a leaking sewer
pipe may be a major source of contamination.
Additional efforts should include working with
landowners in the Valencia watershed to ensure
septic systems are in compliance with State
standards. All identified sources of water
quality degradation should be corrected.

ApC-CCC-
11.2.2

Action
Step

Estuary

Reduce other sources of bacterial contamination
through education, ordinance, and agency
practices for proper management of pet waste,
garbage, storm drain inlets, and food facilities.

100

Santa Cruz
County

Maintain existing programs for prompt cleanup
of sewage spills and correction of problems with
private sewer laterals that cause chronic leaks.

ApC-CCC-
1123

Action
Step

Estuary

Work with SWRCB to ensure all permitted
diversions are in compliance with water diversion
permit obligations and all other applicable laws.

10

CDFG, Central
Water District,
NMFS, Private
Landowners,
SWRCB

In-Kind

Work would entail SWRCB reviewing all
existing water diversions and contacting
diverters who are not in compliance with
existing permits and licenses. ltis likely that
some diverters will require more time and
interaction on the part of the SWRCB to bring
into compliance which is reflected in the
tentative cost estimate.

ApC-CCC-
11.2.4

Action
Step

Estuary

Enhance streambed aquatic cover and substrate in
estuary.

15

Santa Cruz
County, Santa
Cruz RCD

103.33

103.33

103.33

310

Recommendation derived from the Lower San
Lorenzo River and Lagoon Management Plan
(Swanson Hydrology & Geomorphology et al.
2002) but is applicable to Aptos Creek. This
recommendation includes installations of two
types of structures: (1) log/boulder structures
and (2) cobble and cattail bulrush structures.
Although the site is heavily constrained,
implementation of these recommendations
would benefit water quality by reducing
temperature, providing cover to juvenile
salmonids, and improving water quality. Cost
based on treating 1 acre (assume 25% of 4
acres of estuary) at a rate of $310,216/acre.

ApC-CCC-
1125

Action

Step

Estuary

Encourage repaving and application of
petrochemicals in the early summer to allow
penetration and drying before fall rains.

100

CalTrans, Santa
Cruz County,
State Parks

In-Kind

Aptos Creek
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Aptos Creek

Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
Use enough refuse containers to satisfy the
demand for refuse disposal. Gulls are a primary
source of pollution, both for bio-stimulating
ApC-CCC- |Action Use gull-proof lids on refuse cans at and around nutrients and bacteria (Alley 2009). Cost based
1.1.2.6 Step Estuary the lagoon and beach. 3 50 State Parks 1.00 1.00 1.00 1.00 1.00 10 on increasing and replacing refuse containers.
Urban encroachment has adversely affected the
overall hydrology and water chemistry of the
estuary. Urbanization has also lead to the
estuary being affected by poor water quality
from upstream sources and unauthorized
lagoon breaching,. Water quality assessment
based on a cost of $5000/site for continuous
Improve estuarine water quality by identifying and monitoring, with a minimum of 3 sites within the
remediating upstream pollution sources which lagoon. Cost could be significantly higher if
ApC-CCC- |Action contribute to poor water quality conditions in the IWRP, Santa additional sites are needed to identify source of
1127 Step Estuary estuary 3 10 Cruz County 75.00 | 75.00 150 |pollution to estuarine water quality.
Available information suggests the water quality
in the lagoon is compromised due to sewage
water input etc. Poor water quality, under
IWRP, Public, current conditions, is more of a threat to human
RWQCB, Santa health than fish health. However, human health
Cruz County, concerns often promulgate desires to artificially
Santa Cruz breach the sand bar as a way to remove
ApC-CCC- |Action Develop and implement programs to address RCD, State impaired water from the lagoon. Cost for water
1.1.2.8 Step Estuary ongoing poor water quality in Aptos Lagoon. 3 15 Parks, USEPA quality assessment already accounted for.
ApC-CCC- |Recovery
1.1.3 Action Estuary Reduce frequency of artificial breaching events
CDFG Law
Enforcement,
IWRP, NMFS
OLE, Santa Breaching of the lagoon is not a common and
Develop strategies and implement practices with Cruz County, the impacts are likely significant to listed
ApC-CCC- |Action local stakeholders to reduce the frequency of State Parks, salmonids and tidewater goby. Cost for estuary
1.1.3.1 Step Estuary artificial breaching events. 2 5 USFWS 312.00 312 |use is estimated to be $311,467.
ApC-CCC- |Recovery
1.1.4 Action Estuary Reduce extent of estuarine shoreline development
121
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Aptos Creek

Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- | FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY1-5 [FY 6-10f 15 20 25 [Duration Comments
Aptos estuary has been reduced in size
following European arrival and especially after
the development of Rio Del Mar in the 1930's.
The Aptos estuary was extensively converted
from a functional estuary to urban uses and
most of the historical tidal prism has been
reduced due to infill from permanent
infrastructure (hardscape). Urban development
in the tidal prism of the lagoon has severely
constricted the area to a width of approximately
Preclude, prohibit or prevent the construction of 70 feet between two vertical concrete levees
new buildings and associated infrastructure within Santa Cruz that extend from the high water line of the
ApC-CCC- |Action remaining open areas of the Aptos estuary tidal County, State ocean upstream approximately 300 feet (CWC
1.1.41 Step Estuary prism. 1 100 |Parks, USACE In-Kind |and SHG 2003).
ApC-CCC- |Recovery
115 Action Estuary Improve the quality of each estuarine habitat zone
Areas at the upper end of the estuary should be
initially targeted. Improved riparian vegetation
composition could benefit lagoon conditions by
reducing water temperature and providing a
source of macroinvertebrate production. Cost
Evaluate and implement programs to enhance IWRP, Santa based on treating 0.4 miles (assume 80
ApC-CCC- |Action native riparian and wetland flora, reducing habitat Cruz RCD, State acres/mile in 5% High IP and high cost with a
14°541 Step Estuary related effects of past or present land-uses. 3 10 Parks 975 975 1,950 [minimum of 1 mile) at a rate of $60,975/acre.
ApC-CCC- |Recovery
1.1.6 Action Estuary Increase and enhance habitat complexity features
Cost based on treating 1 mile of estuary at a
IWRP, Santa rate of $115,276/ELJ. Installation of ELJ should
Identify key locations and install large wood Cruz County, be in concert with increasing other elements
structures (or other appropriate surrogate) Santa Cruz such as aquatic cover, instream boulders, and
ApC-CCC- |Action targeting increased pool depth and shelter within RCD, State riparian vegetation to reduce the redundancy of
1:1.641 Step Estuary the estuary. 2 10 Parks, USFWS | 115.00 | 115.00 230 |design and permitting.
ApC-CCC- |Recovery
147 Action Estuary Reduce toxicity and pollutants
Conduct follow-up monitoring of bacteria levels in
storm drains and investigate sewer and storm
drain conditions in locations where storm drains
have high bacteria levels. Investigate and correct
ApC-CCC- |Action infiltration and illicit connections between sanitary Santa Cruz
1181 Step Estuary sewer systems and storm drains. 3 20 County
Evaluate and repair private sewer laterals, An inventory of stormwater sewer systems will
ApC-CCC- |Action particularly in areas subject to high groundwater Santa Cruz identify problematic sewer laterals. It is likely
1472 Step Estuary adjacent or upstream of the estuary. 3 10 County TBD |Santa Cruz County has this information.
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Aptos Creek

Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- | Entire
Number | Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
Implement a comprehensive urban runoff
management program to reduce dry weather and
ApC-CCC- |Action wet weather pathogen levels in urban and RWQCB, Santa Cost already accounted for water quality
1.1.7.3 Step Estuary suburban areas. 3 100 |Cruz County nent.
ApC-CCC- |Recovery Increase freshwater lagoon elevation during
1.1.8 Action Estuary seasonal closures
CA Coastal
Commission,
California
Coastal
Conservancy, Evaluation should include input from scientists
IWRP, Santa familiar with coastal watershed dynamics. Cost
Cruz County, cannot be determined until evaluation of
Evaluate and implement possible structural Santa Cruz potential structural improvements is completed.
ApC-CCC- |Action improvements to maintain lagoon water surface RCD, State Anticipate estuary assessment will identify
1.1.8.1 Step Estuary elevations during the summer through the late fall. 3 10 Parks TBD |structural improvements.
Nearby Soquel Creek estuary flume operated by
the City of Capitola should serve as a model for
CA Coastal evaluation. Operation of the flume by the City
Commission, of Capitola costs approximately $70,000 per
IWRP, Santa year (this includes a monitoring component).
Cruz County, Flume installation could allow sanctioned and
Evaluate benefits of installation of a flume to Santa Cruz effective management of Aptos Creek lagoon
ApC-CCC- |Action control water surface elevation in the lagoon during RCD, State and minimize annual "emergency" declarations
1.1.8.2 Step Estuary summer and fall. 3 10 Parks, USFWS TBD |by beach front landowners.
ApC-CCC- Address the inadequacy of existing regulatory
1.2 Objective |Estuary mechanisms
ApC-CCC- |Recovery
121 Action Estuary Reduce frequency of artificial breaching events
Encourage State Parks and County of Santa Cruz
to fence off lagoon with temporary fencing rather CDFG, Santa
ApC-CCC- |Action than breach lagoon as a precaution to protect Cruz County, Costs will vary and will depend on variation in
1211 Step Estuary public health and safety. 3 3 State Parks In-Kind [river mouth configuration.
Additional educational signage along the
estuary should be included with this
recommendation. Signage should explain
estuarine function and the benefits to
endangered species and water quality of a
properly functioning estuary. Cost of signs
Santa Cruz varies widely depending on materials used and
Post durable and attractive interpretive signage at County, Santa content. Assume average cost of sign being
ApC-CCC- |Action the beach to discourage casual breaching of the Cruz RCD, State $1,000/sign with a minimum of 3 posted near
1:2:1:2 Step Estuary lagoon sandbar. 2 5 Parks 3.00 3 estuary.
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Aptos Creek

Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- | Entire
Number | Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
Homeowners with property adjacent to the
estuary often request local government
agencies to address the meandering channel
mouth when it may potentially threaten their
beachside homes which often results in further
encroachment into what remains of the natural
estuary. Financial rewards may act as a
deterrent to those involved in the unauthorized
breaching of the lagoon. The lagoon has a long
history of illegal breaches and to date no one
CDFG Law has been successfully prosecuted for this
Enforcement, activity. Breaching is believed to result in
Post warning signs and provide financial rewards NMFS, NMFS significant adverse impacts to steelhead rearing
ApC-CCC- |Action to individuals who identify persons who illegally OLE, State in the lagoon. Cost accounted for in above
1.2.1.3 Step Estuary breach the sandbar to the Aptos Creek lagoon. 2 10 Parks recovery action.
Close coordination by all parties would likely
comprise the majority of the costs. Other
Implement patrols by citizens groups, State Parks NMFS, Santa methods should also be evaluated such as
ApC-CCC- |Action staff and law enforcement to ensure the sandbar is Cruz County, installation of cameras that provide real time
12.1.4 Step Estuary not illegally breached. 2 100 |State Parks In-Kind |oversight.
Address the present or threatened destruction,
ApC-CCC- modification, or curtailment of the species
2.1 Objective |Floodplain Connectivity [habitat or range.
ApC-CCC- |Recovery
2:14 Action Floodplain Connectivity Rehabilitate and enhance floodplain connectivity
CDFG, Santa
Cruz County,
Santa Cruz
County Land Costs associated with development and
Institutionalize programs to purchase Trust, The implementation of this program are currently
land/conservation easements to encourage the re- Nature difficult to determine. Costs will vary
establishment of natural riparian communities. Conservancy, significantly depending on market conditions,
ApC-CCC- |Action Prioritize Phase | areas (mainstem Aptos Creek) Trust for Public landowner participation, and programs actually
2.1.1.1 Step Floodplain Connectivity as well as the lagoon. 2 100 Lands TBD |used.
Costs will vary significantly depending on site
specific constraints and type of structure
constructed. Many of the historical floodplain
CDFG, NRCS, areas have been built upon. Remaining
Private floodplains should be considered a high priority
Landowners, for preservation and enhancement actions.
Santa Cruz Assuming base application of restoring
Promote restoration projects designed to create or County, Santa floodplain, cost based on treating 4 miles
ApC-CCC- |Action restore alcove, backchannel, ephemeral tributary, Cruz RCD, (assume 1 project/mile in 25% High IP) at a rate
2142 Step Floodplain Connectivity or seasonal pond habitats. 2 10 USACE 82.50 | 82.50 165  |of $41,092/mile.
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Recovery
Strategy
Number

Level

Targeted Attribute or
Threat

Action Description

Priority
Number

Action
Duration
(Years)

Recovery
Partners

Costs ($K)

FY 1-5

FY 6-10

FY 11-
16

FY 16-
20

FY 21-

Entire
Duration

Comments

ApC-CCC-
21.1.3

Action
Step

Floodplain Connectivity

Target habitat restoration and enhancement
projects that will function between winter baseflow
and flood stage.

CDFG, NOAA
RC, Private
Landowners,
Santa Cruz
RCD, USACE

130.00

130

An evaluation of these habitat features is
needed in order to develop a reasonable cost
estimate. Costs of an evaluation could be
partially offset by leveraging past survey
information and Aptos Creek watershed
ment. Cost for fish/habitat restoration

implementation estimated at $126,758.

ApC-CCC-
3.1

Objective

Habitat Complexity

Address the present or threatened destruction,
modification, or curtailment of the species
habitat or range.

ApC-CCC-
3.1.1

Recovery
Action

Habitat Complexity

Increase large wood frequency

Aptos Creek

125

Cost based on treating 3 miles (assume 1
project/mile in 25% High IP) at a rate of
$115,276/ELJ. Aptos Creek has approx. 16 km
of IP habitat but it is assumed that many
reaches will not be treated due to concerns over,
existing infrastructure. Available information
indicates large woody material may not be
limiting in upper Aptos and therefore we
recommend initial efforts be directed at the
lower reach, which may respond to LWD input.
Costs are higher when engineered large wood
placement approaches are used. Significant
cost savings (and ecological benefits) would
likely be realized if unsecured woody material
(sized at 1.5 to 2 times bankfull) is used. Large
woody material should be targeted to reach
density and volume outlined in the Viability table
in this document. Additional and very
significant cost savings would be realized if
natural recruitment into the watershed was
allowed to stay in place. Unsecured LWD input
should be evaluated for the portion of Aptos
managed by State Parks and if feasible,
significant cost saving could result over
engineered structures. These actions will

improve juvenile summer rearing, winter
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Aptos Creek

Costs (-SK)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11-| FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 |FY 6-10] 15 20 25 |Duration Comments
rearing, and smolt survival by increasing the
instream channel complexity in potential rearing
and migration reaches. Additionally, it could
improve egg survival by reducing redd scour in
streams characterized by high bedload
mobility.
Existing documents (DFG stream survey
records and Aptos Creek Watershed
Assessment) could be used to identify key
IWRP, Private areas lacking or scarce in LWD. If additional
Landowners, information is needed and site specific surveys
Install large woody material, boulders, and other Santa Cruz required, the costs will likely increase
ApC-CCC- |Action instream features to increase habitat complexity County, State significantly. LWD should be properly sized and
3.1.11 Step Habitat Complexity and improve pool frequency and depth. 3 10 Parks 175.00 | 175.00 350 installed to viability table targets.
CalTrans, NMFS
PRD, Private
Landowners,
RWQCB, Santa
Cruz County
Department of
Public Works, Costs will vary depending on site specific
ApC-CCC- |Action Incorporate large woody material into stream bank Santa Cruz conditions, wood availability, and frequency of
3.1.1.2 Step Habitat Complexity protection projects, where appropriate. 2 100 RCD, USACE instream bank hardening projects.
CalFire, CDFG,
NMFS, NRCS,
Private
Consultants,
Santa Cruz
County
Educate landowners, land managers, and County Department of
and municipal staffs on the importance of LWD to Public Works,
ApC-CCC- |Action coho survival and recovery, and watershed Santa Cruz Costs would likely be minimal, consisting of staff
3113 Step Habitat Complexity processes. 1 5 RCD, USACE In-Kind |time for public outreach and outreach materials.
NOAA RC,
NRCS, Private
Landowners,
RWQCB, Santa
Cruz County Cost should be minimal. This recommendation
Encourage landowners to implement woody debris Land Trust, should be adopted as a reoccurring
restoration projects as part of their ongoing Santa Cruz recommendation for all restoration projects by
ApC-CCC- |Action operations in stream reaches where large woody RCD, State individuals, agencies, and organizations that
3.1.1.4 Step Habitat Complexity debris is lacking. 2 100 Parks, USACE In-Kind |fund restoration projects.
Manipulation of Large Woody Material should
not occur until evaluated by the County of Santa
Cruz staff and hydrologist and/or qualified
Encourage retention of large woody debris for all CalFire, Santa biologist familiar with Central Coast streams.
historical coho salmon rearing habitats in Aptos Cruz County, State Parks should approach LWM
Creek. Consult a hydrologist and qualified Santa Cruz manipulation with caution due to the importance
ApC-CCC- |Action fisheries biologist before removing wood from RCD, State of upper Aptos as a source of LWM
3.1.1.5 Step Habitat Complexity streams. 2 100 Parks In-Kind |recruitment.
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Aptos Creek

Costs (-SK)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- | FY 16- | FY 21-| Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 [Duration Comments
Retention of wood could result in cost savings
CDFG, NRCS, for future restoration projects. Significant
If log jams are modified for fish passage, retain Santa Cruz oversight and evaluation should occur prior to
LWD for instream enhancement projects that County, Santa removal of any large wood structure. Valencia
ApC-CCC- |Action address poor shelter rating for juveniles and Cruz RCD, State Creek and it's tributaries should be the focus on
3.1.1.6 Step Habitat Complexity smolts. 3 100 Parks, USACE In-Kind [these LWM supplementation projects.
ApC-CCC- |Recovery
3.1.2 Action Habitat Complexity Improve shelter rating
Conifer release must take a comprehensive
approach and should only be initiated in stream
reaches with adequate canopy cover and where
increases in instream temperatures are unlikely.
Conifer release will ultimately promote the
natural recruitment of large wood into the
tributaries and mainstem areas. Cost could be
minimal if incorporated into ongoing timber
CalFire, NRCS, harvest plans. The upper portion of the
Private watershed is managed by State Parks and
Landowners, much of the riparian zone is in later serial age
RPFs, Santa classes. Cost for treating 1.5 miles (assume 80
ApC-CCC- |Action Conduct conifer release to promote growth of Cruz County, acre/mile in 15% High IP) at a rate of
3.1.2.1 Step Habitat Complexity larger diameter trees where appropriate. 3 10 Santa Cruz RCD| 97.50 | 97.50 195 |$1,621/acre.
ApC-CCC- |Recovery
34i3 Action Habitat Complexity Increase frequency of primary pools
Install LWD, boulders, and other instream features
ApC-CCC- |Action to increase and improve pool frequency and depth Cost based on treating 10% of 5 miles of
31434 Step Habitat Complexity (DFG 2004). 2 10 255.00 | 255.00 510 |stream at a rate of $101,120/ELJ.
ApC-CCC- |Recovery
3.1.4 Action Habitat Complexity Improve poolriffle:flatwater ratio
ApC-CCC- |Action Increase the frequency of riffle habitat in 75% of Cost accounted for in above action steps (i.e.
3.1.4.1 Step Habitat Complexity the streams within the watershed 2 20 TBD |increase frequency of primary pools).
Address the present or threatened destruction,
ApC-CCC- modification, or curtailment of the species
5.1 Objective [Landscape Patterns habitat or range
ApC-CCC- |Recovery Reduce adverse impacts to watershed processes
5.1.1 Action Landscape Patterns associated with urbanization
Residential landowners should utilize BMP's from IWRP, NRCS,
Basins Of Relations: A Citizen's Guide to Private
Protecting and Restoring Our Watersheds (OAEC, Landowners,
2007), Slow it. Spread it. Sink it! (Santa Cruz Santa Cruz
ApC-CCC- |Action Resource Conservations District, 2009) to County, Santa
5444 Step Landscape Patterns conserve water resources 2 100 |Cruz RCD In-Kind
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Aptos Creek

Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
Reduce adverse impacts to watershed processes
ApC-CCC- |Recovery associated with streamside road density (< 100
5.1.2 Action Landscape Patterns meters)
CalFire,
California
Geological
Survey, CDFG,
NMFS,
Avoid new development, or road construction RWQCB, Santa
ApC-CCC- |Action within floodplains, riparian areas, unstable soils or Cruz County, This recommendation should be considered
5.1.2.1 Step Landscape Patterns other sensitive areas 1 100 USACE In-Kind |standard practice.
Private
Landowners,
Santa Cruz
County, Santa Cost are difficult to determine due to feasibility
Conserve open space in contiguous landscapes, Cruz County of conservation easements, participation of
ApC-CCC- |Action protect floodplain areas and riparian corridors, and Land Trust, landowners, current fair market value, and rate
5.1.2.2 Step Landscape Patterns develop conservation easements 1 100 |State Parks TBD |of turnover.
Review "fire-safe" exemptions to prevent illegal
ApC-CCC- |Action conversions, riparian corridor impacts and other CalFire, Santa Applications are currently approved without
5123 Step Landscape Patterns watershed impacts. 2 100  |Cruz County appropriate review.
Address the present or threatened destruction,
ApC-CCC- modification, or curtailment of the species
191 Objective |Sediment habitat or range.
ApC-CCC- |Recovery
9.1.1 Action Sediment Reduce turbidity and suspended sediment
Ultimate reasons for bank failure should be
identified and addressed. Bank and landslide
stabilization should evaluate a full range of
IWRP, NRCS, options to address instability such as setting
Private back or removing problematic infrastructure
Landowners, (roads, etc.). Bioengineering should be the first
Santa Cruz stabilization method assessed. Bank hardening
County, Santa is not a preferred alternative. Initial efforts
Cruz County should be directed along the mainstem of Aptos
Identify and repair bank failures or landslide toes Parks and Creek. A sediment assessment is estimated to
ApC-CCC- |Action that are a significant source of chronic fine Cultural cost $108,085 (assume 5% of total watershed
9.1.1.1 Step Sediment sediment loads into Aptos Creek. 3 10 Resources 55.00 | 55.00 110 |acres at a rate of $1,578/acre).
ApC-CCC- |Recovery
9.1.2 Action Sediment Improve instream gravel quality
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Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11-| FY 16- | FY 21- | Entire
Number | Level Threat Action Description Number | (Years) Partners | FY 1-5 |FY 6-10| 15 20 25 |Duration Comments
California
Geological
Prioritize and treat erosion sources in Table 11 of Survey, CDFG,
ApC-CCC- |Action the Aptos Geomorphic and Erosion Source NMFS, NRCS, Review Table 11 to develop appropriate
9.1.2.1 Step Sediment Technical Report. 2 15 Santa Cruz RCD TBD |recovery actions.
CalFire,
California
Geological
Survey, CDFG,
NMFS,
Permitting agencies (State, Federal, and local) RWQCB, Santa
ApC-CCC- |Action should evaluate all authorized erosion control Cruz County, This should be considered a standard practice
9.1.2.2 Step Sediment measures during the winter period. 3 100 USACE In-Kind |by all regulatory agencies.
Address the present or threatened destruction,
ApC-CCC- modification, or curtailment of the species
10.1 Objective |Viability habitat or range
ApC-CCC- |Recovery
10.1.1 Action Viability Increase abundance
CDFG, NMFS,
Work with existing permittees to rescue juvenile NOAA SWFSC,
coho salmon that are under an imminent risk of Private
stranding and mortality and relocate to suitable Consultants,
ApC-CCC- |Action habitat when deemed appropriate by NMFS and Santa Cruz
10.1.1.1 Step Viability CDFG. 3 100 |County In-Kind
Re-introduction should only occur in
subwatersheds where instream habitat
conditions are suitable for all coho salmon
lifestages. Prioritize upper mainstem Aptos
Creek in the Forest of Niesene Marks.
Conditions evaluated should include summer
flow conditions, cover, winter refugia, pools
depths, instream temperature, and gravel
ApC-CCC- |Action Re-establish a naturally reproducing run of coho quality. Determine suitable areas and numbers
10.1.1.2 Step Viability salmon in appropriate subwatersheds. 2 10 TBD |to repopulate Aptos Creek.
ApC-CCC- Address the inadequacy of existing regulatory
10.2 Objective |Viability mechanisms
ApC-CCC- |Recovery
10.2.1 Action Viability Increase spatial structure and diversity
Presence absence surveys using visual
sampling methods should be given highest
Initiate juvenile sampling efforts in the watershed. priority. Cost for annual juvenile sampling in
ApC-CCC- |Action Establish consistent reporting methods to ensure CDFG, Private Santa Cruz diversity stratum estimated at
10.2.1.1 Step Viability ESU-wide consistency. 3 10 Consultants 95.00 | 95.00 190 |$18,823/year.
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Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
ApC-CCC- |Recovery Refine assessment methods to more accurately
10.2.2 Action Viability identify and measure key habitat attributes.
Implement a monitoring program to evaluate the
performance of recovery efforts. The upper portion
of Aptos Creek should have the highest priority for CDFG, NOAA
a site-based assessment; adapt the strategies for RC, Private
restoration and threat abatement to address site- Consultants,
ApC-CCC- |Action based issues identified by the watershed Santa Cruz Cost for fish/habitat monitoring could be
10.2.2.1 Step Viability assessments. 2 20 County incorporated in other recovery actions.
Develop standardized watershed assessments
within sub-watersheds to define limiting factors
specific to those areas. Encourage all major
ApC-CCC- |Action landowners to develop similar assessment Public, State
10.2.2.2 Step Viability methods. 3 10 Parks In-Kind
ApC-CCC- |Recovery
10.2.3 Action Viability Increase spawner density
Cost for life cycle monitoring estimated at
ApC-CCC- |Action Fund monitoring actions to evaluate success of $267,444 (assume minimum of 10 years of
10.2.3.1 Step Viability adult reintroductions towards salmon recovery 3 10 CDFG, NMFS 270.00 | 270.00 540 |operation).
Monitoring adult abundance in Aptos Creek is
not as high a priority as in other watersheds in
the Santa Cruz Mountains Diversity Stratum
due to the watershed's designation as
"Dependent" and the existing monitoring
currently occurring in the Stratum. Periodic
monitoring should have sufficient funding to
document size of all three cohorts and should
occur concurrently with smolt monitoring when
Conduct periodic, standardized spawning surveys CDFG, NOAA possible. Cost for annual spawner surveys in
ApC-CCC- |Action to estimate adult abundance in the watershed. SWFSC, Private Santa Cruz Mtns. diversity stratum estimated at
10.2.3.2 Step Viability Surveys should include all three cohorts. 3 21 Consultants 285.71 | 285.71 | 285.71 | 285.71 | 57.14 1,200 |$56,470/year.
Address the present or threatened destruction,
ApC-CCC- modification, or curtailment of the species
11.1 Objective |Water Quality range or habitat
ApC-CCC- |Recovery
11.1.1 Action Water Quality Improve stream temperature conditions
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Recovery
Strategy
Number

Level

Targeted Attribute or
Threat

Action Description

Priority
Number

Action
Duration
(Years)

Recovery
Partners

Costs ($K)

FY 1-6

FY 6-10

FY 11-
15

FY 16-
20

FY 21-
25

Entire
Duration

Comments

ApC-CCC-
11.1.1.1

Action
Step

Water Quality

Monitor instream summer water temperatures to
determine baseline conditions and judge the
efficacy of restoration actions.

CDFG, NMFS,
Public, State
Parks

5.00

Temperature monitoring is relatively
inexpensive. A thermograph should be installed
in each tributary and in mainstem locations
above and below each major confluence.
Results should be compiled in one document
and submitted to all participants and
appropriate regulatory agencies on a yearly
basis. Standard presentations should be used.
Cost for stream temperature monitoring
estimated at $500/gauge with a minimum of 10.
Cost do not account for maintenance or data
management.

ApC-CCC-
11.1.2

Recovery
Action

Water Quality

Reduce toxicity and pollutants

ApC-CCC-
11.1.2.1

Action
Step

Water Quality

Remove invasive exotic vegetation at problematic
sites, such as the Old Mill site, and revegetate with
native plants.

20

IWRP, RWQCB,
Santa Cruz
County, Santa
Cruz RCD

900

900

900

900

3,600

Costs will vary depending on degree of
infestation and landowner participation. Cost
based on treating 1 mile (assume 80 acres/mile
in 5% High IP) at a rate of $45,114/acre.

ApC-CCC-
11.1.22

Action
Step

Water Quality

Install continuous water quality samplers in and
adjacent to Mangels Guich, Trout Guich, and
Valencia Creek.

IWRP, RWQCB,
Santa Cruz
County, Santa
Cruz RCD

66.67

13.33

80

This is a high priority action in the Aptos Creek
Watershed Assessment (CWC and SHG 2003),
due to known water quality issues. Cost based
on installation of continuous monitoring gauges
(2) in Aptos Creek at a rate of $20,000 each;
cost does not account for maintenance and
operation.

ApC-CCC-
1113

Recovery
Action

Water Quality

Reduce turbidity and suspended sediment

Water quality is impaired from land use
practices in the watershed. Many landuse
practices degrade water quality and coho
salmon survival, principally through the input of
fine sediment which results in increased
turbidity, which smothers spawning gravels,
reduces food production, and fills in rearing
habitats. Sources of sediment input include
roads and road maintenance, agriculture,
residential development, and logging.

ApC-CCC-
11.1.31

Action
Step

Water Quality

Disperse discharge from new or upgraded
commercial and residential areas into a spatially
distributed network rather than a few point
discharges, which can result in locally severe
erosion and disruption of riparian vegetation and
instream habitat.

100

TBD

Cost to upgrade stormwater discharge points
cannot be determined at this time, but it may be
significant. Turbidity data (NHI, 2010) indicated
elevated levels during the winter and spring
following seasonal rainfall events. Elevated
turbidity levels could injure gills, reduce feeding
efficiency and adversely affect growth.
Increased rates of turbidity and temperature are
likely the result of land and water management
practices in the watershed. Winter rearing
juveniles are the primary life-stage affected by
high turbidity levels.
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Costs (-SK)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- | FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 |FY 6-10| 15 20 25 |Duration Comments
Implement education programs and modify policies
and procedures to improve riparian corridor
protection, maintain channel integrity, implement
ApC-CCC- |Action alternatives to hard bank protection, and retain
11.1.3.2 Step Water Quality large woody debris. 3 10 In-Kind
Note that these programs and take minimization
measures and are not a no take standard. The
San Mateo Farm Bureau is working with
Implement Best Management Practices such as landowners to voluntarily address sources of
those in the Fish Friendly Farming program sediment contribution and the Sotoyome RCD
ApC-CCC- |Action (California Land Stewardship Institute), or other program could be combined with this ongoing
11.1.3.3 Step Water Quality cooperative conservation programs. 3 100 In-Kind |effort.
Address the present or threatened destruction,
ApC-CCC- modification, or curtailment of the species
131 Objective |[Channel Modification habitat or range
ApC-CCC- |Recovery
13.1.1 Action Channel Modification Prevent impairment to instream substrate
California
Department of
Mines and
Geology, Costs will vary depending on extent and location
CalTrans, of streambank work. Gabions and undersized
FEMA, NRCS, rock are often used because they are cheaper
Private than larger and more stable rock features.
Landowners, USDA estimated stream bank protection
Santa Cruz projects in general coast about 125 dollars per
ApC-CCC- |Action Eliminate the use of gabion baskets and RCD, State square foot in California. This recommendation
13.1.1.1 Step Channel Modification undersized rock within the bankfull channel. 2 100 |Parks, USACE In-Kind [should be considered standard practice.
This recommendation should be adopted as
standard practice for all agencies and
consulting firms involved in actions that address
stream stability. Many important high IP value
reaches have already been subjected to bank
hardening. These areas are frequently
CalTrans, urbanized. Future proposals in these areas
Evaluate whether proposed stabilization projects FEMA, RWQCB, should be carefully evaluated and implemented
ApC-CCC- |Action will lead to additional instability either up- or Santa Cruz only if necessary and with compensatory
13.1.1.2 Step Channel Modification downstream. 3 100 |County In-Kind |mitigation.
California
Geological
Survey,
CalTrans,
FEMA, NRCS,
Thoroughly investigate the ultimate cause of Private
channel instability prior to engaging in site specific Landowners, This should become standard practice for all
channel modifications and maintenance. Identify Public, Santa agencies and consulting firms engaged in
ApC-CCC- |Action and target remediation of watershed process Cruz County, constructing and designing solutions to address
13.1.1.3 Step Channel Modification disruption as an overall priority. 3 100 |[Santa Cruz RCD In-Kind [channel stability.
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Recovery Action .
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- | FY 16- | FY 21-| Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
ApC-CCC- |Recovery
1312 Action Channel Modification Prevent impairment to habitat complexity
CalFire,
California
Geological
Survey,
CalTrans, A significant portion of the estuary has been lost
CDFG, FEMA, due to channel modification. Any additional
Where riprap and other bank hardening is NRCS, Private proposals within the extant estuary should result
necessary, integrate other habitat-forming features Landowners, in a net gain in habitat complexity. Additional
— including large woody debris and riparian Santa Cruz actions that further impair estuarine extent or
ApC-CCC- |Action plantings and other techniques to minimize habitat RCD, State function should not be sanctioned by regulatory
13.1.2.1 Step Channel Modification alteration effects. 3 100 |Parks, USACE agencies.
Address the present or threatened destruction,
ApC-CCC- Disease/Predation/Compe|modification, or curtailment of the species
14.1 Objective [tition habitat or range.
ApC-CCC- |Recovery |Disease/Predation/Competi|Prevent adverse alterations to riparian species
1411 Action tion composition and structure
Initial efforts should be directed at landowners
in Mangels Gulch and the Valencia Creek
Improve conditions for salmonids by decreasing watershed. These areas have the greatest
the adverse effects of exotic vegetation (i.e., Private concentration of rural residential landowners
ApC-CCC- |Action Disease/Predation/Competi |eucalyptus, acacia, cape ivy) within the stream and Landowners, most likely to foster exotic invasives. Cost
14111 Step tion riparian corridor. 3 100 |Santa Cruz RCD accounted for in WATER QUALITY.
ApC-CCC- Disease/Predation/Compe
14.2 Objective |tition Address disease or predation
ApC-CCC- |Recovery |Disease/Predation/Competi
14.2.1 Action tion Prevent reduced density, abundance, and diversity
Evaluate impacts of striped bass predation in
coastal estuaries to juvenile and smolting
ApC-CCC- |Action Disease/Predation/Competi |salmonids and implement abatement strategies Cost for abundance/distribution estimated at
14211 Step tion where appropriate. 3 10 NOAA SWFSC | 130.00 | 130.00 260 |$128,268/project.
Address the present or threatened destruction,
ApC-CCC- modification or curtailment of the species
15.1 Objective |Fire/Fuel Management habitat or range
ApC-CCC- |Recovery Prevent impairment to instream substrate/food
151.1 Action Fire/Fuel Management productivity
Implement sedimentation reduction techniques in
concert with prescribed fire techniques to minimize
ApC-CCC- |Action sediment impacts to various coho salmon life This recommendation should be considered a
15141 Step Fire/Fuel Management stages. 2 100 |CalFire In-Kind |standard practice.
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Recovery Action .
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- | FY 16- | FY 21-| Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
Immediately implement appropriate sediment This recommendation will result in a net cost
control measures following completion of fire savings. This recommendation should be
ApC-CCC- |Action suppression while firefighters and equipment are CalFire, State considered a standard practice and no
15.1.1.2 Step Fire/Fuel Management on site. 2 100 |Parks TBD |additional financial costs are anticipated.
Implementing erosion control measures when
constructing firebreaks (if possible) or shortly
thereafter will likely result in a net cost savings.
Reduce erosion from fire prevention or It is much more financially efficient to implement
ApC-CCC- |Action suppression activities by maintaining existing these measures while the fire crews are present
151413 Step Fire/Fuel Management natural topography to the extent possible. 3 100 |CalFire In-Kind [rather than months later after the fire is out.
ApC-CCC- |Action Re-contour any new facility sites as soon as
15.1.1.4 Step Fire/Fuel Management possible after site cleanup and fire. 3 100 |CalFire In-Kind |Standard business practice.
Encourage CalFire to provide plan to all non-
County fire fighters when providing firefighting
ApC-CCC- |Action assistance in the Aptos Creek watershed (and all
151.1.5 Step Fire/Fuel Management other watersheds in the County). 2 100 |CalFire In-Kind |Cost of providing the plan is minimal.
ApC-CCC- |Recovery
1512 Action Fire/Fuel Management Prevent increased landscape disturbance
Work with County planners to define future impacts
ApC-CCC- |Action of proposed rural development on fire suppression CalFire, Santa
15.1.2.1 Step Fire/Fuel Management and fuel load buildup. 2 10 Cruz County In-Kind
ApC-CCC- |Recovery Prevent impairment to stream hydrology (impaired
15.1.3 Action Fire/Fuel Management water flow)
Draft water from lakes and reservoirs not occupied
by listed salmonids when possible. In fish-bearing
streams, excavate active channel areas outside of
wetted width to create off-stream pools for water
source. Require all water trucks/tenders be fitted
with CDFG and NMFS approved fish screens when
water is acquired at fish bearing streams. Put up a
silt fence or other erosion controls around the
ApC-CCC- |Action water extraction locations. Avoid significantly lower
15.1.3.1 Step Fire/Fuel Management stream flows during water drafting. 3 100 |CalFire
ApC-CCC- Address the inadequacy of existing regulatory
15.2 Objective |Fire/Fuel Management mechanisms
ApC-CCC- |Recovery
15.2.1 Action Fire/Fuel Management Prevent impairment to water quality
Disseminate NMFS' October 9, 2007, jeopardy
ApC-CCC- |Action biological opinion on the use of fire retardants to CalFire, NMFS,
15.2.1.1 Step Fire/Fuel Management local firefighting agencies and CalFire. 2 2 RWQCB
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Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- | FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 |FY 6-10| 15 20 25 |Duration Comments
In the event of a wildfire, CalFire Resource
Advisors should contact the resource agencies for
ESA consultation (or technical assistance) about
the incident. The resource agencies can provide
ApC-CCC- |Action guidance regarding critical resources in the area CalFire, Santa
15.2.1.2 Step Fire/Fuel Management that may be affected by firefighting actions. 2 100 |Cruz County In-Kind
Avoid use of toxic aerial fire retardants and foams
ApC-CCC- |Action within 300 feet of riparian areas throughout the
15.2.1.3 Step Fire/Fuel Management current range of CCC coho salmon. 2 100 In-Kind
Develop guidance that directs CalFire and other
agencies and organizations using fire retardants to
conduct an assessment of site conditions following
wildfire where fire retardants have entered
waterways, to evaluate the changes to site water
ApC-CCC- |Action quality and the structure of the biological CalFire, CDFG,
15.2.1.4 Step Fire/Fuel Management community. 3 10 NMFS, RWQCB In-Kind
Use non-toxic retardants. Avoid dropping fire
retardant into streams. To the maximum extent
ApC-CCC- |Action feasible, orient air drops so that the drop goes
15.2.1.5 Step Fire/Fuel Management perpendicular to streams as opposed to parallel. 2 100 |CalFire In-Kind
ApC-CCC- Address the inadequacy of existing regulatory
16.1 Objective [Fishing/Collecting mechanisms
ApC-CCC- |Recovery
16.1.1 Action Fishing/Collecting Prevent reduced density, abundance, and diversity
Prohibit offshore fishing until January 15 (or until
ApC-CCC- |Action sandbar opens naturally) within one mile of the
16.1.1.1 Step Fishing/Collecting river mouth. 3 10 CDFG, NMFS In-Kind
If river mouth has been artificially breached
without appropriate authorization, prohibitions
ApC-CCC- |Action Work with CDFG to monitor the river mouth until on offshore fishing should continue until
16.1.1.2 Step Fishing/Collecting river flows naturally breach the sandbar. 2 100 |CDFG In-Kind |appropriate flows occur.
Low flow closures are needed for Aptos Creek
and should be based on flow conditions from a
watershed in the Santa Cruz Mountains (the
San Lorenzo River would likely suit this
requirement). Additionally, due to later (recent)
migration patterns of CCC coho salmon in the
streams south of the Golden Gate, the date of
opening season should be pushed forward in
the fishing season (currently fishing season
starts on December 15) to at least January 15.
Consideration should be given to pushing
Work with CDFG to modify Section 8.00 (b) (1) of forward the entire fishing season so that the
ApC-CCC- |Action fishing regulations low flow minimum flow closure total number of angling days in not reduced
16.1.1.3 Step Fishing/Collecting for Aptos Creek. 2 3 CDFG, NMFS In-Kind |significantly.
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Strategy Targeted Attribute or Priority | Duration| Recovery FY 11-| FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 |FY 6-10[ 15 20 25 |Duration Comments
Address the present or threatened destruction,
ApC-CCC- modification, or curtailment of the species
21.1 Objective |Recreation habitat or range.
ApC-CCC- |Recovery Prevent impairment to water quality (increased
21.1.1 Action Recreation turbidity, suspended sediment, and/or toxicity)
Encourage development of a trail management
plan/maintenance guidelines for Forest of Nisene
Marks State Park. Use plan to develop a program
to reduce erosion, decommission illegal or Santa Cruz Development of a management plan should be
ApC-CCC- |Action duplicate trails, and keep users on designated RCD, State relatively inexpensive if it draws from existing
21.1.1.1 Step Recreation trails. 2 4 Parks In-Kind |guidelines and sediment reduction protocols.
CalFire,
RWQCB, Santa
Cruz County
Land Trust,
Santa Cruz Cost will vary depending on trail location and
County Parks accessibility. Cost based on decommissioning
and Cultural 2 miles of trail at a rate of $13,680/mile. Cost
Resources, may be lower for trails due to overall size and
Close unauthorized trails and conduct appropriate Santa Cruz footprint and may range from $3,000 per mile to
ApC-CCC- |Action decommissioning practices. Hydrologically RCD, State $23,000 per mile according to estimates in the
21.1.1.2 Step Recreation disconnect trails from associated waterways. 2 10 Parks 14.00 | 14.00 28 State Coho Recovery Plan.
NRCS, Private
Landowners,
Santa Cruz
Place educational materials/signage at stream County, Santa Cost for signs vary widely depending on
ApC-CCC- |Action crossings and interpretive centers about salmon Cruz RCD, State materials used and content of signs. Assume
21.1.1:8 Step Recreation and how to minimize impacts. 2 5 Parks 10.00 10 signs average $500/sign for 20 signs.
Ensure roads, hiking trails, and biking paths are CalFire, Farm
properly winterized prior to winter rains according Bureau, Private Costs will vary depending on access, prior
ApC-CCC- |Action to California Forest Practice Rules standards under Landowners, weatherization practices, and severity of the
21.1.1.4 Step Recreation section 916.5. 2 100 |State Parks TBD |problem. These data are currently unavailable.
Address the present or threatened destruction,
ApC-CCC- Residential/Commercial |modification or curtailment of the species
221 Objective |Development habitat or range
ApC-CCC- |Recovery |Residential/Commercial Prevent impairment to stream hydrology (impaired
22.1.1 Action Development water flow)
Disperse discharge from new or upgraded
commercial and residential areas into a spatially
distributed network rather than a few point This recommendation should be considered as
discharges, which can result in locally severe a higher priority in subbasins with highly
ApC-CCC- |Action Residential/Commercial erosion and disruption of riparian vegetation and RWQCB, Santa erodible soils (e.g., Valencia Creek sub-
22.1.1.1 Step Development instream habitat. 2 100 |Cruz County In-Kind |watershed).
ApC-CCC- |Recovery |Residential/Commercial Prevent impairment to instream substrate/food
22.1.2 Action Development productivity (impaired gravel quality and quantity)
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Number | Level Threat Action Description Number | (Years) Partners | FY 1-5 |FY 6-10| 15 20 25 |Duration Comments
FEMA, NMFS,
Design new developments to avoid unstable Private
slopes, wetlands, areas of high habitat value, and Landowners,
ApC-CCC- |Action Residential/Commercial similarly constrained sites that occur adjacent to a Santa Cruz
22.1.2.1 Step Development CCC coho salmon watercourse. 2 100 |County In-Kind
Rate of sediment input from existing and future
commercial development should be reduced to
magnitudes appropriate to the geological setting of General recommendation that should be applied
ApC-CCC- |Action Residential/Commercial the watershed, resulting in no net increase in to all pre-existing and future landuse activities in
221.2.2 Step Development sedimentation over natural limits. 2 100 In-Kind [the watershed.
ApC-CCC- |Recovery |Residential/Commercial Prevent impairment to floodplain connectivity
22.1.3 Action Development (impaired quality & extent)
Design new development to allow streams to
meander in historical patterns, protecting riparian
zones and their floodplains or channel migration
ApC-CCC- |Action Residential/Commercial zones averts the need for bank erosion control in RWQCB, Santa Costs would be minimal if this concept is
22.1.3.1 Step Development most situations. 1 100 |Cruz County In-Kind |adopted early in the planning process.
Santa Cruz County should adopt a policy of
“managed retreat” (removal of problematic
infrastructure and replacement with native
vegetation or flood tolerant land uses) for areas
ApC-CCC- |Action Residential/Commercial highly susceptible to, or previously damaged from FEMA, Santa
22.1:3.2 Step Development flooding. 2 100 |Cruz County In-Kind
FEMA, NRCS,
Santa Cruz Most of these structures have likely been
County, Santa identified. Cost associated with ground truthing
ApC-CCC- |Action Residential/Commercial Evaluate watershed for infrastructure for high risk Cruz RCD, State and site specific evaluation. Sediment
22.1.3.3 Step Development of flooding. 3 10 Parks ment accounted for in SEDIMENT.
ApC-CCC- |Recovery |Residential/Commercial Prevent adverse alterations to riparian species
2214 Action Development composition and structure
Encourage the use of native vegetation in new Outreach to landowners already occurs from
ApC-CCC- |Action Residential/Commercial landscaping to reduce the need for watering and Santa Cruz many of the municipalities and water districts in
22.1.4.1 Step Development application of herbicides, pesticides, and fertilizers. 3 10 County In-Kind [the watershed.
ApC-CCC- |Recovery |Residential/Commercial
2215 Action Development Prevent increased landscape disturbance
Continue County policy of promoting infill and high
ApC-CCC- |Action Residential/Commercial density developments over dispersal of low density Santa Cruz This action encourages implementation of many
22.1.5.1 Step Development rural residential in undeveloped areas. 1 100 |County In-Kind |existing policies.
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Number Level Threat Action Description Number | (Years) Partners FY1-6 [FY 6-10| 15 20 25 |Duration Comments
FEMA, Santa
Cruz County,
Identify areas at high risk of conversion, and Santa Cruz
ApC-CCC- |Action Residential/lCommercial develop incentives and alternatives for landowners County Land
22.1.5.2 Step Development that discourage conversion. 1 100 |Trust In-Kind
ApC-CCC- Residential/lCommercial |Address the inadequacy of existing regulatory
22.2 Objective |Development mechanisms
ApC-CCC- |Recovery |ResidentiallCommercial Prevent adverse alterations to riparian species
2221 Action Development composition and structure
The weakness of the County of Santa Cruz's
existing riparian ordinance stems from
exemptions allowed for pre-existing
development. County should develop
incentives for landowners to facilitate an
effective riparian zone of vegetation adjacent to
stream banks to become established. Initial
efforts should be directed at key tributaries vs.
Encourage County and local municipalities to mainstem. Incentives should be investigated
ApC-CCC- |Action Residential/lCommercial expand riparian buffer widths for existing Santa Cruz to encourage landowners in key areas to allow
22211 Step Development development and enforce existing regulations. 2 5 County In-Kind |establishment of a riparian buffer.
ApC-CCC- |Recovery |Residential/lCommercial
22.2.2 Action Development Prevent impairment to water quality
Maintain the existing requirement of a one acre RWQCB, Santa This recommendation should be carefully
ApC-CCC- |Action Residential/Commercial minimum parcel size for new development served Cruz County, balanced against expansion of rural residential
222.21 Step Development by septic systems in the Aptos Creek Watershed. 2 100 USEPA In-Kind |development over a wider landscape.
Encourage increased oversight by appropriate
regulatory agencies of activities that use RWQCB, Santa
ApC-CCC- |Action Residential/Commercial hazardous commercial and industrial products in Cruz County,
22222 Step Development the watershed. 3 100 USEPA In-Kind
ApC-CCC- |Recovery |Residential/lCommercial
2223 Action Development Prevent impairment to watershed hydrology
Implement ordinances and policies such that new
developments meet a zero net increase in storm
ApC-CCC- |Action Residential/lCommercial water runoff, changes in duration, or magnitude of RWQCB, Santa
22.2.31 Step Development peak flow. 2 10 Cruz County In-Kind
As mitigation for hydrograph consequences,
municipalities and counties should investigate
funding of larger detention devices in key Implementation of this recommendation will help
watersheds with ongoing channel degradation or in reduce rates of channel incision, increase
ApC-CCC- |Action Residential/lCommercial sub-watersheds where impervious surface area > RWQCB, Santa aquifer recharge, and reduce the likelihood of
22232 Step Development 10 percent. 3 15 Cruz County In-Kind |redd scour.
ApC-CCC- [Recovery |Residentia/Commercial
222.4 Action Development Prevent increased landscape disturbance
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Standards and recommendations regarding
development should apply to all jurisdictions,
including school districts and other special districts FEMA, HUD,
ApC-CCC- |Action Residential/Commercial not subject to county and/or state related Santa Cruz
22.2.41 Step Development ordinances or policies. 3 100 |County In-Kind
ApC-CCC- |Action Residential/Commercial Discourage Counties from rezoning forestlands to Santa Cruz
22.2.4.2 Step Development rural residential. 1 100 |County
City of Santa
Cruz, City of
Discourage home building or other incompatible Scotts Valley, Housing in forestlands typically leads to chronic
ApC-CCC- |Action Residential/Commercial land use in areas identified as timber production Santa Cruz stream degradation due to impacts to water
22243 Step Development zones (TPZ). 1 100  |County 0 quality.
ApC-CCC- |Recovery |Residential/Commercial
2225 Action Development Prevent impairment to floodplain connectivity.
The County of Santa Cruz currently prohibits
new development in 100 year floodplains and
riparian zones. The prohibition should be
ApC-CCC- |Action Residential/Commercial Minimize redevelopment within the 100 year Santa Cruz expanded to include upgrades, additions, and in
22.2.5.1 Step Development floodplain. 2 100 |County some situations, bank protection.
Address the present or threatened destruction,
ApC-CCC- modification, or curtailment of the species
23.1 Objective |Roads/Railroads habitat or range
ApC-CCC- |Recovery Prevent impairment to stream hydrology (impaired
23.1.1 Action Roads/Railroads water flow)
Cost of implementation will likely be high due to
the large amount of existing infrastructure. This
recommendation should be initially targeted at
seasonal and unsurfaced roads in areas with
erodible geology and/or near high risk
landslides rather than maintained and highly
traveled surface roads. Due to the friable
geology in the Valencia Creek, major benefits to
Assess and redesign transportation network to sediment remediation could be achieved if
ApC-CCC- |Action minimize road density and maximize transportation CalTrans, Santa roads are properly decommissioned in this sub-
23.1.1.1 Step Roads/Railroads efficiency. 3 20 Cruz County TBD |watershed.
ApC-CCC- |Recovery
23.1.2 Action Roads/Railroads Prevent impairment to watershed hydrology
CalTrans,
NRCS,
RWQCB, Santa All new and replacement culverts should be
Size culverts to accommodate flashy, debris-laden Cruz County, sized to accommodate a 100 year flow event.
ApC-CCC- |Action flows and maintain trash racks to prevent culvert State Parks, Cost based on treating five stream crossings at
23.1.2.1 Step Roads/Railroads plugging and subsequent road failure. 2 10 USACE 650 650 1,300 |a rate of $254,278/unit.
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Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
CalFire, CDFG,
Develop a private road database using NOAA RC,
standardized methods. The methods should Santa Cruz
ApC-CCC- |Action document all road features, apply erosion rates, County, Santa This action encourages implementation of many
23.1.2.2 Step Roads/Railroads and compile information into a GIS database. 2 10 Cruz RCD 15.00 | 15.00 30 existing policies.
ApC-CCC- |Recovery Prevent impairment to instream substrate/food
23.1.3 Action Roads/Railroads productivity (impaired gravel quality and quantity)
CalFire,
CalTrans, On many roads, located on both public and
NRCS, Private private lands in the Aptos watershed, periodic
Landowners, maintenance occurs but does not address
Use available best management practices for road RPFs, Santa chronic, localized erosion problems. In these
construction, maintenance, management and Cruz County, circumstances, the grading of poorly drained
decommissioning (e.g. Weaver and Hagans, Santa Cruz roads and repair of failed fills and stream
ApC-CCC- |Action 1994; Sommarstrom et al., 2002; Oregon RCD, State crossings can lead to continued and even
23.1.3.1 Step Roads/Railroads Department of Transportation, 1999). 2 100 Parks In-Kind |exacerbated rate of fine sediment delivery.
Initial assessment efforts should target Valencia
Creek and lower mainstem Aptos Creek.
Existing assessments should be used when
possible. Excessive inputs of fine sediment in
Aptos Creek watershed have compromised
spawning and rearing habitat which directly
impact the egg and adult lifestages. High
instream sediment levels were identified as the
most likely limiting factor to salmonids on both a
watershed and individual reach scale (CWC
and SHG 2003). Pool filling appears to have
resulted from fine sediment transport from
upslope sources with Valencia Creek having
worse conditions than Aptos Creek. Roads are
the largest contributor of chronic fine sediment
into Aptos Creek (CWC and SHG 2003)
CalFire, IWRP, although erosion from urban development (in
NRCS, Santa the lower mainstem and Valencia Creek) and
Conduct road and sediment reduction Cruz County, recreational trails are also a concern. Cost
assessments to identify sediment and runoff Santa Cruz partially accounted for in SEDIMENT. Cost for
ApC-CCC- |Action related problems and determine level of hydrologic RCD, State road inventory estimated at $1,056/mile
23.1.3.2 Step Roads/Railroads connectivity. 3 10 Parks 62.00 | 62.00 124  |(assume 75% of road network).
Many road associations are inadequately
funded. A road improvement fund for the Aptos
Develop a private road improvement fund to share Private watershed could address sources of chronic
costs and encourage private road associations to Landowners, and episodic sediment input by improving
ApC-CCC- |Action upgrade poorly constructed or improperly located Santa Cruz drainage features and reducing hydrologic
23.1.3.3 Step Roads/Railroads roads. 3 20 County In-Kind |connectivity.
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Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
CalFire,
Evaluate stream crossings for their potential to CalTrans,
impair natural geomorphic processes. Replace or NRCS, Santa
ApC-CCC- |Action retrofit crossings to achieve more natural Cruz County, Cost are likely accounted for with culvert
23.1.3.4 Step Roads/Railroads conditions that meet sediment transport goals. 3 30 Santa Cruz RCD TBD |replacement.
Santa Cruz public works has been largely
Establish adequate spoils storage sites throughout unsuccessful at finding spoils sites. A recent
the watershed so that material from landslides and CalFire, Private effort to locate potential sites in each major
road maintenance can be stored safely away from Landowners, watershed failed to identify locations with willing
ApC-CCC- |Action watercourses. Coordinate these efforts with all Santa Cruz landowners. Future efforts may require
23.1.3.5 Step Roads/Railroads landowners in the watershed. 3 10 County TBD |incentives to increase landowner participation.
Roadside berms are common on many private
and county roads in Santa Cruz County and
CalFire, result in concentrated water and sediment
CalTrans, runoff. These features are often created to
Private serve as a quasi safety device (in lieu of crash
Evaluate and remove roadside berms that lead to Landowners, barriers or guard rails). Road inventory should
ApC-CCC- |Action increased runoff velocities and result in increased Santa Cruz identify roadside berms that are increasing
23.1.3.6 Step Roads/Railroads sediment discharge. 3 20 County TBD  |runoff.
CalFire,
Install and maintain adequate energy dissipaters CalTrans,
ApC-CCC- |Action for culverts and other drainage pipe outlets where NRCS, Santa The road inventory should identify the number
23.1.3.7 Step Roads/Railroads needed. 3 20 Cruz County TBD |and type of energy dissipaters needed.
Develop a road upgrade fund to supplement FEMA
emergency repair funding so problem roads could
be upgraded to reduce sediment loading and CalTrans,
improve road reliability. The Counties should seek FEMA, Private
amendment of FEMA policies to allow Landowners, Cost difficult to determine but may result in a
improvements that prevent erosion and failure, Santa Cruz long term cost savings. Current economic
ApC-CCC- |Action particularly in watersheds with endangered County, State conditions will likely delay implementation of this
23.1.3.8 Step Roads/Railroads salmonid habitat. 3 20 Parks TBD |recommendation, if adopted.
CalFire, FEMA,
IWRP, NRCS,
Private
Landowners,
Santa Cruz This should be an ongoing program. Existing
Conduct outreach and education regarding the County, Santa material can likely be used and tailored to
ApC-CCC- |Action adverse effects of roads, and the types of best Cruz RCD, State private landowners and agencies with road
23.1.3.9 Step Roads/Railroads management practices protective of salmonids. 2 100 |Parks In-Kind |maintenance staff.
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Recovery
Strategy
Number

Level

Targeted Attribute or
Threat

Action Description

Priority
Number

Action
Duration
(Years)

Recovery
Partners

Costs ($K)

FY 1-5

FY 6-10

FY 11-
16

FY 16-
20

FY 21-

Entire
Duration

Comments

ApC-CCC-
23.1.3.10

Action
Step

Roads/Railroads

Reduce road densities by 10 percent over the next
20 years, prioritizing high risk areas in historical
habitats.

20

CalFire,
CalTrans,
RWQCB, Santa
Cruz County,
State Parks

35.00

35.00

35.00

35.00

140

Road densities are high throughout the
watershed, estimated at 3.7 miles of road per
square mile of watershed area and 4.6 miles
per square mile of riparian area. Actual road
densities may be even higher as this estimate
does not include seasonal roads used for timber
harvest. Many of these roads are poorly
situated, constructed, and improperly
maintained. Legacy roads from past logging
activity, having been adopted as year-round
roads and recreational trails, continue to impact
the Aptos watershed. Roads are likely the
largest contributor of sediment in the
watershed, and sediment was rated as the most
significant factor limiting salmonid production in
the watershed (CWC and SHG 2003). This
recommendation will be difficult to implement
due to the extensive development in the Aptos
Creek watershed. Initial roads targeted will
likely be unsurfaced seasonal roads where
ongoing maintenance does not comport with
modern standards in areas with erodible
geology and/or near high risk landslides rather
than maintained and highly traveled surface
roads. Targeted areas should include sub
watersheds with high erosion potential (e.g.,
Valencia Creek). Initial efforts should focus on
infrequently used seasonal and unsurfaced
roads in Valencia Creek. Roads in urbanized
areas will be very difficult to decommission;
roads in more remote areas, particularly those
used for timber harvest will likely be much
easier to target for decommissioning.
Indiscriminate road density reduction should be
avoided so as not to preclude inhibiting future
road realignments that could also effectively
reduce sediment delivery. Cost based on
decommissioning 2 miles of riparian and 8 miles
of road network at a rate of $13,680/mile.

ApC-CCC-
23.1.4

Recovery
Action

Roads/Railroads

Prevent impairment to floodplain connectivity
(impaired quality & extent)

ApC-CCC-
23.1.4.1

Action
Step

Roads/Railroads

Design new roads to avoid unstable slopes,
wetlands, floodplains and other areas of high
habitat value.

100

CalFire, FEMA,
IWRP, NRCS,
State Parks

In-Kind

This recommendation should be considered
standard practice.

ApC-CCC-
23.1.5

Recovery
Action

Roads/Railroads

Prevent impairment to passage and migration

Aptos Creek
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Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
According to CDFG (2004) cost estimates can
range from 150K to 800K depending on location
and type of barrier. Some modified barriers in
Santa Cruz have cost more than these
estimates. Costs associate with barrier
modification must be carefully balanced against
other restoration activities that are less popular
socially, but may yield greater beneficial affects
to various lifestages. Cost based on providing
Identify high priority barriers and restore passage CalTrans, passage (assume urban land use) at 2 total
ApC-CCC- |Action per NMFS' Guidelines for Salmonid Passage at IWRP, Santa barriers at a rate of $1,124,448/unit and 2
23.1.5.1 Step Roads/Railroads Stream Crossings (NMFS 2001a). 3 10 Cruz County 1,700 | 1,700 3,400 |partial barriers at a rate of $562,219/unit.
CalFire,
CalTrans,
All new crossings and upgrades to existing FEMA, IWRP,
crossings (bridges, culverts, fills, and other NRCS, Santa
ApC-CCC- |Action crossings) should accommodate 100-year flood Cruz County, Adopt NMFS Guidelines for Salmonid Passage
23.1.5.2 Step Roads/Railroads flows and associated bedload and debris. 3 100 |USACE In-Kind |at Stream Crossings (NMFS 2001).
Cost may vary significantly. In more urbanized
Bridges associated with new roads or replacement areas costs will likely be absorbed into SWMP
bridges (including railroad bridges) should be free CalFire, requirements per the RWQCB. Costs in rural
span or constructed with the minimum number of CalTrans, Santa areas where these storm water plans are not
ApC-CCC- |Action bents feasible in order to minimize drift Cruz County, required may be significant on a project by
23153 Step Roads/Railroads accumulation and facilitate fish passage. 2 100 |USACE In-Kind |project basis.
ApC-CCC- |Recovery Prevent adverse alterations to riparian species
23.1.6 Action Roads/Railroads composition and structure
CalFire, Private
Landowners,
Discourage or eliminate unwanted vegetation types Santa Cruz
ApC-CCC- |Action and species and promote desirable (native) County, State The road inventory should identify species and
23.1.6.1 Step Roads/Railroads vegetation. 3 100 Parks TBD |extent of removal of unwanted vegetation.
Encourage ongoing implementation of the County
of Santa Cruz's Integrated Vegetation
Management Plan for Roads Near Perennial
Waters (URS Corporation, 2008) regarding
roadside maintenance activities to discourage or
ApC-CCC- |Action eliminate unwanted vegetation and promote CalTrans, Santa
23.1.6.2 Step Roads/Railroads desirable (native) vegetation. 2 100 |Cruz County
ApC-CCC- Address the inadequacy of existing regulatory
23.2 Objective |Roads/Railroads mechanisms
ApC-CCC- |Recovery Prevent impairment to floodplain connectivity
23.2.1 Action Roads/Railroads (impaired quality & extent)
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Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
CalFire,
CalTrans,
FEMA, Private Preservation of remaining migration zones are
Landowners, a high priority due to their importance for
Protect channel migration zones and their riparian Santa Cruz various salmonid lifestages. Protection of these
ApC-CCC- |Action areas by designing new roads to allow streams to County, State areas will potentially help facilitate future
23.2.1.1 Step Roads/Railroads meander in historical patterns. 1 100 |Parks, USACE In-Kind |restoration actions.
ApC-CCC- |Recovery Prevent impairment to instream substrate/food
23.2.2 Action Roads/Railroads productivity (impaired gravel quality and quantity)
CalFire,
CalTrans,
Private
Landowners,
Conduct annual inspections of all roads prior to Santa Cruz
ApC-CCC- |Action winter. Correct conditions that are likely to deliver County, State Road inventory cost accounted for in other
23.2.2.1 Step Roads/Railroads sediment to streams. 2 100 |Parks TBD |recovery actions.
Private
Landowners,
For all rural (unpaved) and seasonal dirt roads Santa Cruz
ApC-CCC- |Action apply (at a minimum) the road standards outlined County, State
23222 Step Roads/Railroads in the California Forest Practice Rules. 2 100 |Parks In-Kind
Encourage appropriate restrictions for winter use
of unsurfaced roads along rural utility easements; CalFire, PG&E,
ApC-CCC- |Action and establish best management practices for Santa Cruz
23223 Step Roads/Railroads clearance within riparian corridors. 3 100 |County
CalFire, CDFG,
FEMA, IWRP,
NMFS, NRCS,
Private
Landowners,
RPFs, RWQCB, This should be considered a standard business
Permitting and funding agencies (State, Federal, Santa Cruz practice by regulatory agencies, however, due
ApC-CCC- |Action and local) should evaluate all authorized erosion County, USACE, to staffing levels regulatory oversight is often
23.2.2.4 Step Roads/Railroads control measures during the winter period. 2 100 |USFWS In-Kind |inadequate.
CalFire, Private Monitoring should occur throughout the periods
ApC-CCC- |Action Extend the monitoring period and upgrade THP Landowners, between re-entry. Initial focus should occur in
23.2.2.5 Step Roads/Railroads road maintenance after harvest. 3 20 RPFs, RWQCB In-Kind |the highly erosive Valencia subwatershed.
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Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
The periodic grading and leveling of unsurfaced
roads continuously exposes erodible material
both on the road surface and along the road
shoulders. This loose, unconsolidated material
is frequently mobilized during winter storms
where it enters the water column. Additionally,
paved and unpaved roads parallel many of the
waterways within the Aptos Creek watershed
and impinge on channel migration. Many of
these roads have areas that fail recurrently at
the same unstable locations which contribute to
ongoing sedimentation as well as bank
Encourage County of Santa Cruz to increase hardening. Roads located in areas dominated
enforcement of existing County regulations by sandy soils in Valencia Creek are some of
ApC-CCC- |Action regarding grading, riparian and building violations, Santa Cruz the largest contributors to degraded streambed
23.2.2.6 Step Roads/Railroads and sediment release from county roads. 2 5 County In-Kind |[conditions in the watershed.
Address the present or threatened destruction,
ApC-CCC- modification, or curtailment of the species
241 Objective |Severe Weather Patterns |habitat or range
ApC-CCC- |Recovery
24.1.1 Action Severe Weather Patterns |Prevent impairment to the estuary
CA Coastal
Design projects to include subtidal habitats and Commission,
natural bioengineering techniques that buffer wave FEMA, Santa
action and increase sediment deposition to Cruz County,
ApC-CCC- |Action minimize shoreline and wetland erosion (California State Parks,
24.1.1.1 Step Severe Weather Patterns |State Coastal Conservancy et al. 2010). 3 100 |USACE Cost accounted for in estuary.
Monitor and evaluate existing subtidal resources FEMA, Santa
and habitat types to track impacts of sea level rise Cruz County,
to subtidal habitats that occur within and adjacent Santa Cruz
ApC-CCC- |Action to selected tidal wetland restoration projects RCD, State
24.1.1.2 Step Severe Weather Patterns |(California State Coastal Conservancy et al. 2010). 3 100 |Parks, USACE Cost accounted for in ESTUARY.
Evaluate living shoreline and associated
techniques as a way to benefit habitats while
providing desired shoreline stabilization needs for
future shoreline restoration or shoreline protection
structures (California State Coastal Conservancy
et al. 2010). Implement where feasible. See FEMA, Santa
California State Coastal Conservancy et al. (2010) Cruz County,
for habitat types to consider for inclusion, Santa Cruz
ApC-CCC- |Action recommended monitoring, and potentially suitable RCD, State
241.1.3 Step Severe Weather Patterns |locations for implementation. 3 100 |Parks, USACE Cost accounted for in ESTUARY.
ApC-CCC- |Recovery Prevent impairment to hydrology (impaired water
24.1.2 Action Severe Weather Patterns  |flow)
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Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- | Entire
Number | Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
Many stream reaches in the Valencia watershed
have water diversions and it is likely that
downstream reaches experience impacts during
ApC-CCC- |Action Develop and implement critical flow levels for CDFG, IWRP, the summer months. Cost for stream flow
24.1.2.1 Step Severe Weather Patterns |stream reaches impacted by water diversions. 3 5 SWRCB 72.00 72 modeling estimated at $71,825/project.
Critical flow values should include minimum bypass
flow requirements to support upstream adult
ApC-CCC- |Action migration during winter months and juvenile CDFG, IWRP,
24.1.2.2 Step Severe Weather Patterns |rearing in the summer and fall months. 3 10 SWRCB In-Kind
CDFG, NMFS,
Private
Landowners, The SWRCB should conduct periodic sweeps of
RWQCB, Santa diversions in Aptos Creek to ensure they are in
ApC-CCC- |Action Ensure all water diversions in the watershed are in Cruz County, compliance with annual reporting requirements
24.1.2.3 Step Severe Weather Patterns |compliance with all applicable laws and policies. 2 5 SWRCB In-Kind |and annual water usage is accurately reported.
If predicted flows are below a level considered CDFG, NMFS,
critical to maintain viable rearing habitat for Private Determine critical low flow levels and adopt
salmonids, measures to reduce water consumption Landowners, protective measures to maintain viable rearing
should be initiated by municipal water suppliers RWQCB, Santa habitat for juveniles. Cost vary depending on
ApC-CCC- |Action and other users in the watershed through Cruz County, landowner participation and feasibility of
241.2.4 Step Severe Weather Patterns |conservation programs. 2 20 SWRCB TBD |protective measures.
ApC-CCC- |Recovery
24.1.3 Action Severe Weather Patterns |Prevent impairment to water quality
Water temperatures during drought will likely be
directly affected by ongoing surface water
CDFG, NMFS, diversions in Aptos Creek and its tributaries.
Private Concerted efforts should be made to address
Landowners, these diversions during drought periods to
RWQCB, Santa minimize predictable adverse impacts to stream
ApC-CCC- |Action Ensure tolerable water temperatures are Cruz County, temperatures. Cost accounted for in WATER
24.1.3.1 Step Severe Weather Patterns |maintained during drought periods. 2 100 |SWRCB QUALITY.
CDFG, NMFS,
Private
Landowners,
RWQCB, Santa
ApC-CCC- |Action Implement performance standards in Stormwater Cruz County,
24.1.3.2 Step Severe Weather Patterns |Management Plans. 3 30 SWRCB In-Kind
ApC-CCC- |Recovery
24.1.4 Action Severe Weather Patterns  |Prevent impairment to passage and migration
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Recovery Action
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- [ FY 16- | FY 21- | Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
CDFG, NMFS,
Private
Landowners,
Work with CDFG, County of Santa Cruz and RWQCB, Santa
ApC-CCC- |Action knowledgeable biologists to develop emergency Cruz County,
24.1.4.1 Step Severe Weather Patterns |rules and adopt implementation agreements. 3 10 SWRCB In-Kind
CDFG Law
ApC-CCC- |Action Increase enforcement patrols by CDFG and NMFS Enforcement, Costs are anticipated to be absorbed into
24.1.4.2 Step Severe Weather Patterns |OLE in sensitive spawning and rearing areas. 3 10 NMFS OLE In-Kind |ongoing activities.
CDFG, SWRCB, RWQCB, CalFire, Caltrans, other
agencies and landowners, in cooperation with These agencies should consider existing
NMFS, should evaluate the rate and volume of CalFire, regulations or other mechanisms when
water drafting for dust control in streams or CalTrans, evaluating alternatives to water as a dust
tributaries and where appropriate, minimize water CDFG, NMFS, palliative (including EPA-certified compounds)
ApC-CCC- |Action withdrawals that could negatively impact coho RWQCB, that are consistent with maintaining or
24.1.4.3 Step Severe Weather Patterns |salmon. 3 15 SWRCB TBD |improving water quality.
Address the present or threatened destruction,
ApC-CCC- Water modification or curtailment of the species
25.1 Objective |Diversion/Impoundment [habitat or range
ApC-CCC- |Recovery [Water Prevent impairment to the estuary (impaired quality
25.1.1 Action Diversion/Impoundment and extent)
Ensure current and future water diversions
(surface and groundwater) do not further impair
ApC-CCC- |Action Water water quality conditions for rearing juvenile Santa Cruz Cost accounted for stream flow modeling in
25.1.1.1 Step Diversion/Impoundment salmonids. 1 20 County, SWRCB TBD |SEVERE WEATHER PATTERNS.
ApC-CCC- |Recovery |Water Prevent impairment to stream hydrology (impaired
25.1.2 Action Diversion/Impoundment water flow)
Ensure water supply demands can be met without
ApC-CCC- |Action Water impacting flow either directly or indirectly through Santa Cruz Cost for stream flow modeling already
25.1.2.1 Step Diversion/Impoundment groundwater withdrawals and aquifer depletion. 1 20 County, SWRCB TBD |accounted for.
Studies should include determining critical flow
levels for stream reaches impacted by
diversions, both current and future diversions.
Critical flow values would include minimum
bypass flow requirements for upstream adult
migration during winter months and rearing
habitat conditions in the summer and fall
Establish a comprehensive stream flow evaluation CDFG, IWRP, months. Additionally, exceedence probability
ApC-CCC- |Action Water program to determine instream flow needs for Santa Cruz curves to predict late summer flow conditions
25.1.2.2 Step Diversion/Impoundment salmonids throughout the watershed. 2 10 County, SWRCB TBD |would also be needed.
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Costs ($K)
Recovery Action .
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- | FY 16- | FY 21-| Entire
Number Level Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
Promote passive diversion devices designed to
allow diversion of water only when minimum CDFG, IWRP,
ApC-CCC- |Action Water streamflow requirements are met or exceeded Santa Cruz Costs may be significant depending on site
25.1.2.3 Step Diversion/Impoundment (CDFG 2004). 2 30 County, SWRCB In-Kind |conditions and number of devices installed
Farm Bureau,
ApC-CCC- |Action Water Promote irrigation efficiency projects for IWRP, NRCS,
25.1.2.4 Step Diversion/Impoundment agricultural uses in the watershed. 3 20 Santa Cruz RCD
ApC-CCC- |Recovery |Water
25.1.3 Action Diversion/Impoundment Prevent impairment to passage and migration
Ensuring compliance with State Water Law will
likely result in significant benefits to summer
rearing conditions in Aptos lagoon by improving
water quality. Costs cannot be estimated
because the location of illegal diversions are not
known, and the quantities of water diverted are
unknown. The willingness of those diverting
water to come into compliance with State Law is
also unknown. Particular attention should be
directed towards the large number of private
Ensure current and future water diversions CDFG, IWRP, wells in the Aptos groundwater basin. County of]
ApC-CCC- |Action Water (surface or groundwater) do not impair migration Santa Cruz Santa Cruz estimates there are 250 private
25.1.3.1 Step Diversion/Impoundment patterns for listed salmonids in Aptos Creek. 2 100 |County, SWRCB In-Kind |wells in the Aptos/Valencia watersheds.
CDFG, IWRP,
ApC-CCC- |Action Water Adequately screen water diversions to prevent Santa Cruz This recommendation should be considered
25.1.3.2 Step Diversion/Impoundment juvenile salmonid mortalities. 3 100 |County, SWRCB; In-Kind |standard practice.
ApC-CCC- |Recovery |Water Prevent impairment to water quality (impaired
25.1.4 Action Diversion/Impoundment instream temperature)
As part of future 1600 agreement, CDFG should
require installation of temperature
CDFG, IWRP, thermographs upstream and downstream of
ApC-CCC- |Action Water Ensure existing water diversions do not impair Santa Cruz diversions. These results should be reviewed
25.1.4.1 Step Diversion/Impoundment water temperatures in Aptos Creek. 2 100 |County, SWRCB In-Kind |on a yearly basis by the SWRCB and CDFG.
ApC-CCC- Water Address the inadequacy of existing regulatory
25.2 Objective [Diversion/Impoundment [mechanisms
ApC-CCC- |Recovery |Water Prevent impairment to stream hydrology (impaired
25.2.1 Action Diversion/Impoundment water flow)
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Recovery Action .
Strategy Targeted Attribute or Priority |Duration| Recovery FY 11- | FY 16- | FY 21-| Entire
Number | Level Threat Action Description Number | (Years) Partners | FY 1-5 |FY 6-10| 15 20 25 |Duration Comments
Identify and work with the SWRCB to eliminate
depletion of summer base flows from unauthorized
water uses. Coordinated efforts by Federal and
ApC-CCC- |Action Water State, and County law enforcement agencies to
25211 Step Diversion/Impoundment remove illegal diversions from streams. 2 100 |SWRCB In-Kind
Request the SWRCB conduct interagency
consultation with the California Department of Fish
ApC-CCC- |Action Water and Game, and seek technical assistance from CDFG, NMFS,
25.2.1.2 Step Diversion/Impoundment NMFS on the issuance of water rights permits. 2 100 |SWRCB TBD
ApC-CCC- |Action Water Evaluate and monitor 1600 program compliance
252.1.3 Step Diversion/Impoundment related to all water diversions (CDFG 2004). 2 ) CDFG, SWRCB In-Kind
ApC-CCC- |Action Water
252.1.4 Step Diversion/Impoundment Minimize new or increased summer diversions. 2 100 |CDFG, SWRCB In-Kind
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Big River

Location J *Mendocino County

Watershed Area *181 Square Miles

Potential Habitat *214.8 Stream Miles

*64% Coniferous

Vegetation *14% Montane Hardwood

Erodability * Moderately-High to High

Ownership Patterns *77% Private, 23% Public

[\

Dominant Land Uses eTimber

[\

Housing Density *Moderate
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TMDL Pollutants J *Sediment, Temperature

[

Big River Coho Salmon: Persistent - low abundance

Recovery Goals
v' Conduct spawner and/or juvenile surveys
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CCC coho salmon spawning adult estimates
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Potential Habitat: 214.8 miles
Recovery Target: 5,500 Spawning Adult Coho Salmon

Habitat | Passage & Riparian Velocity Water Landscape
Complexity: Migration Vegetation Quality Patterns

ventf;ig Extinction & Improvin ondi’rions

S

Pr

Priority 1: Immediate Restoration Actions Priority 2 & 3: Long-Term Restoration Actions
* Promote restoration projects to create or restore off channel habitats * Encourage landowners to implement restoration projects as part of
* Retain, recruit and actively input large wood into streams ongoing operations
* Eliminate depletion of summer flows * Protect and re-vegetate the native riparian plant community
* Modify two barriers on James Creek within inset floodplains and riparian corridors
* Develop riparian improvement projects * Address road network to minimize rate of sediment input

* Develop a sediment reduction plan

Recovcrﬂ Fartncrs
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Jackson Demonstration Statc Forest, MENDOCINO

g g CDFG
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Photo courtesy from left to right: Campbell Timberland, Campbell Timberland, KRIS Information System, Eli Asarian and Morgan Bond, SWFSC b.. ?%é LA"D THUST



Potential Habitat: 214.8 miles

Recovery Target: 5,500 Spawning Adult Coho Salmon

Future Threats

Urban Roads & Severe Diversions &

Disease & it Fishing & Hatcheries & Livestock & q e .
Fire & Fuel Logging BAGITE) Recreation Development Railroads Weather

Channel C
Predation Management Collecting Aquaculture Ranching

Modification

Impoundment

Agriculture

MEDIUM MEDIUM ’
Reducing Future Threats
Priority 1: Immediate Threat Abatement Actions Priority 2 & 3: Long-Term Threat Abatement Actions
* Address season of diversion, off-stream reservoirs, and bypass flows * Minimize increased landscape disturbance from timber harvest
to be more protective of coho salmon * Develop a Road Sediment Reduction Plan

* Develop critical flow values to support to support juvenile rearing

* Conservation programs should be initiated to reduce current and future rates
of water consumption.

(C onservation [ighlights

eCalifornia State Parks, Blencowe Forestry, Trout Unlimited
(TU), and the NOAA Restoration Center collaborated on
placement of large woody debris in the watershed.

*Mendocino Redwood Company, the Conservation Fund,
California State Parks, and Coastal Ridges have upgraded roads,
and improved passage at undersized and poorly designed
crossings.

Improved culvert crossing of James Creek.
Photo courtesy of Mendocino County.
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Table 1: CAP Viability Results ~ Big River

Target Attribute Indicator Result Rating Method Desired Criteria

Adults Habitat Complexity Large Wood F:s;:)c y (BFW0-10 <4 Key Pieces/100m NMFS Expert Estuary/Lagoon Panel 6 t0 11 key pcs/100m

Adults Habitat Complexity Large Wood Friiﬁ:;y (BFW10-100 <1 Key Pieces/100m NMFS Expert Estuary/Lagoon Panel 1.3 10 4 Key Pieces/100 meters

Adus Habitat Complexiy PoolRiff/Flatwater Ratio <5% of streans/ 'F;:;fn;e(s;%% Pools; >20% SEC AnalysisCDFG Data 75910 S0%hof Sf;g;f éi'f;;gm (>30% Pool
Adults Habitat Complexity Shelter Rating <50% of streams/ IP-km (>80 stream average) SEC Analysis/CDFG Data 75910 90%of s":j::gg)«m (80 stream
Adults Hydrology Passage Flows Risk Factor Score =42 SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
Adults Passage/Migration Passage at Mouith or Confiuence >90% of IP-km accessible SEC Analysis/CDFG Data 75% of IP-Km to 90% of IP-km

Adults Passage/Migration Physical Barriers 99.1% of IP-km accessible SEC Analysis/CDFG Data 75% of IP-Km to 90% of IP-km

Adults Riparian Vegetation Tree Diameter (North of SF Bay) 40% Class 5 & 6 across IP-km Fair SEC Analysis/CDFG Data 55 - 69% Class 5 & 6 across IP-km
Adults Riparian Vegetation Tree Diameter (South of SF Bay) NA 0 SEC Analysis/CDFG Data >80% Density rating "D" across [P-km
Aduls Sediment Q”ami'y&msgri:;"ezn of Spawning 759% IP-km to 90% IP-km accessible SEC Analysis/CDFG Data 759% of IP-Kmto 90% of IP-km
Adults Velocity Refuge Floodplain Connectivity 50-80% Response Reach Connectivity Fair SEC Analysis/CDFG Data >80% Response Reach Connectivity
Adults Water Quality Toxicity No Acute or Chronic SEC Analysis/CDFG Data No Acute or Chronic

Aduls Water Qualty Tubidty 50% to 74% of z;e:rr;sfl; Erklr: wr:{;lintains severity SEC AnalysiSCDFG Data 75% to 90% Ofssct:):?fl; Zr I;)r\:\ve rrrlaintains severity
Adults Viability Density <1 spawners per IP-km SEC Analysis/CDFG Data low risk spawner density per Spence (2008)
Eggs Hydrology Flow Conditions (Instantaneous Condition) Risk Factor score =42 SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
Eggs Hydrology Redd Scour Risk Factor Score 51-75 Fair SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
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Eggs Sediment Gravel Quality (Bulk) 15-17% (0.85mm) and <30% (6.4mm) Fair NMFS Instream Flow Analysis 12-14% (0.85mm) and <30% (6.4mm)
_ ) 47% streams; 51% IP-km (>50% stream average . 75% to 90% of streams/ IP-Km (>50% stream
Eggs Sediment Gravel Quality (Embeddedness) scores of 1 &2) NMFS Instream Flow Analysis average scores of 1 &.2)
Summer Rearing Juveniles Estuary/Lagoon Quality & Extent Impaired but functioning Fair NMFS Instream Flow Analysis Properly Functioning Condition
Wood F Bankfull Width
Summer Rearing Juveniles Habitat Complexity Large Wood rigurer:i:é) Akl Wit 0 4.26 Key Pieces/100m Fair NMFS Instream Flow Analysis 6 to 11 key pcs/L00m
Large Wood Fi Bankfull Width
Summer Rearing Juveniles Habitat Complexity A OOdlotel%Léege(rs?n ful Wi 0.32% Key Pieces/ 100m NMFS Instream Flow Analysis 1.3 to 4 Key Pieces/100 meters
10% ; 24% IP-km (>49% of pool 75% % of IP-Km (>49% of
Summer Rearing Juveniles Habitat Complexity Percent Primary Pools 0% streans; ° m (>49% of pools are NMFS Instream Flow Analysis Sh08%o strea@/ m (>49% of pooks are
primary pools) primary pools)
. ’ . . . . <53% streams/ 43% 1P-km (>30% Pools; >20% ) 75% to 90% of streams/ IP-Km (>30% Pools;
Summer Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio Riffles) NMFS Instream Flow Analysis >200 Riffes)
Y % -Km (>
Summer Rearing Juveniles Habitat Complexity Shelter Rating 7% of streams/ IP-km (>80 stream average) NMFS Instream Flow Analysis 75% 0 90% of Str:jeﬁgg Kim (>80 sream
Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow) Risk Factor Score =75 Fair NMFS Instream Flow Analysis NMFS Flow Protocol: Risk Factor Score 35-50
Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score =42 NMFS Watershed Characterization NMFS Flow Protocol: Risk Factor Score 35-50
Summer Rearing Juveniles Hydrology Nurbe, Condg::;g)i;zr Magniude of 0.03 Diversions/10 IP-km NMFS Watershed Characterization 0.01 - 1 Diversions/10 IP km
Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence 75% of 1P-km to 90% of IP-km accessible NMFS Watershed Characterization 75% of IP-Kmto 90% of IP-km
Summer Rearing Juveniles Passage/Migration Physical Barriers >90% of IP-km accessible Population Profile/BPJ 75% of IP-Kmto 90% of IP-km
0 -km (>859 0 0 - 0
Summer Rearing Jinenies Ripatian Vegeation Canopy Cover 46% of streams/ IP-km (>85% average stream SEC or PADICDFG Data 75% to 90% of streams/ IP-Km (>85% average
canopy) stream canopy)
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) 40 - 54% Class 5 & 6 across IP-km Fair Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA 0 SEC or PAD/CDFG Data >80% Density rating "D" across IP-km
) ’ . . . 43% of streams/ IP-km (>50% stream average 75% to 90% of streams/ IP-Km (>50% stream
S R Juvenile Sediment (Food Product Gravel Quality (Embedded SEC or PAD/CDFG Dat:
ummer Rearing Juveniles ediment (Food Productivity) ravel Quality (Embeddedness) scores of 1&.2) or ata average scores of 1 & 2)
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Summer Rearing Juveniles Water Quality Temperature (MWMT) <50% IP-km (<16 C MWMT) Population Profile/BPJ 7510 89% IP km (<16 C MWMT)
Summer Rearing Juveniles Water Quality Toxicity No Acute or Chronic NMFS Watershed Characterization/CWHR No Acute or Chronic

Summer Rearing Juveniles Water Quality Turbidity >90% of strearms/ :)Ff): Trrlr(miams seveity score NMFS Watershed CheracterizatiolCWHR | >0 © 90% Of;::)erzr:;/; z—rli)r\rllvenr\aintains severity
Summer Rearing Juveniles Viability Density 0.2-0.6 fish/meter"2 Fair SEC Analysis/CDFG Data 0.5 - 1.0 fish/meter"2

Summer Rearing Juveniles Viability Spatial Structure 75-90% of Historical Range NMFS Watershed Characterizatio/CWHR 75-90% of Historical Range

Winter Rearing Juveniles Habitat Complexity Large Wood Friguszctzrgankmll Width0 4.26 Key Pieces/100m Fair NMFS Watershed Characterization/CWHR 6 to 11 key pcs/100m

Winter Rearing Juveniles Habitat Complexity Large Woodl;fel%egle(zinkﬂjll Width <50% of IPkm meets LWD target NMFS Watershed Characterizatio/CWHR 1.3 t0 4 Key Pieces/100 meters

Winter Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio <50% of streas/ I;;f’;;s(; 30% Pools; >20% NMFS Watershed Characterization/CWHR 75% 0 90% of s:rze;;:é:f;esm (>80% Pook;
Winter Rearing Juveniles Habitat Complexity Shelter Rating <50% of streams/ IP-km (>80 stream average) CDF Vegetation Maps/BPJ 75%10 90% ofstr:\jerrrlzlg;;’-Km (>80 stream
Winter Rearing Juveniles Passage/Migration Physical Barriers >90% of IP-kmaccessible Population Profile/BPJ 75% of IP-Kmto 90% of IP-km

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) 40 - 54% Class 5 & 6 across IP-km Fair Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
Winter Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA 0 SEC Analysis/CDFG Data >80% Density rating "D" across IP-km
Winter Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) 43% of streansé::;elén;f(?gyzo)stream average SEC Analysis/CDFG Data 7%t 90‘?\,2:‘:;9:2:/};2:?18‘(;?0% stream
Winter Rearing Juveniles Velocity Refuge Floodplain Connectivity <50% Response Reach Connectivity SEC Analysis/CDFG Data >80% Response Reach Connectivity
Winter Rearing Juveniles Wiater Quality Toxicity No Acute or Chronic NMFS Watershed Characterization No Acute or Chronic

Winter Rearing Juveniks Water Qualty Tubidy 50% to 74% of streams/ IP-km maintains severity Fai NMES Watershed Characterization 75% to 90% of streams/ IP-Km maintains severity

score of 3 or lower

score of 3 or lower
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Smolts Estuary/Lagoon Quality & Extent Impaired but functioning

Smolts Habitat Complexity Shelter Rating <50% of streams/ IP-km (>80 stream average)

Smols Hydrology Nurber, CO”dmgsf Magnituceof 0.03 Diversions/10 IPkm

Smolts Hydrology Passage Flows Risk Factor Score =42

Smolts Passage/Migration Passage at Mouth or Confluence 75% of IP-kmto 90% of IP-km accessible

Smolts Smottification Temperature 75-90% IP-Km (>6 and <16 C)

Smolts Water Quality Toxicity No Acute or Chronic

Smofts Water Qualty Tubidiy 50% to 74% of iLerf:n;sfls‘l I:)rklrgl \AZ\?intains severity

Smols Vbity Abundance Abundance leading to hi%h risk spawner density =
Watershed Processes Hydrology Impervious Surfaces <1% of Watershed in Impervious Surfaces
Watershed Processes Landscape Patterns Agricutture 0% of Watershed in Agriculture
Watershed Processes Landscape Patterns Timber Harvest 26-35% of Watershed in Timber Harvest
Watershed Processes Landscape Patterns Urbanization <1% of watershed >1 unit/20 acres
Watershed Processes Riparian Vegetation Species Composition 25-50% Historical Species Composition
Watershed Processes Sediment Transport Road Density 6.3 Miles/Square Mile
Watershed Processes Sediment Transport Streamside Road Density (100 m) 8.7 Miles/Square Mile
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SEC Analysis/lCDFG Data Properly Functioning Condition
Popution Profle 75% to 90% of str:\fjen;g l;’-Km (>80 stream
Population Profile 0.01 - 1 Diversions/10 IP km

TRT Spence (2008) NMFS Flow Protocol: Risk Factor Score 35-50
TRT Spence (2008) 75% of IP-Kmto 90% of IP-km
TRT Spence (2008) 75-90% IP-Km (>6 and <16 C)

TRT Spence (2008) No Acute or Chronic
EPARWQCBINMES Criceria 75% to 90% ofssct(r)er:rgil;z-rlfor;e rrrlaintains severity
Newcombe and Jensen 2003 Smok abu(;\g:sr}nc}le;:)r[g;g:gs ggogs)k Spanner

SEC Analysis 3-6% of Watershed in Impervious Surfaces
EPA/RWQCB/NMFS Criteria 10-19% of Watershed in Agriculture
Newcombe and Jensen 2003 25-15% of Watershed in Timber Harvest
EPAIRWQCB/NMFS Criteria 8-11% of watershed >1 unit/20 acres
Newcombe and Jensen 2003 51-74% Intact Historical Species Composition
EPA/RWQCB/NMFS Criteria 1.6 to 2.4 Miles/Square Mile
Newcombe and Jensen 2003 0.1t0 0.4 Miles/Square Mile
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Table 2: CAP Threats Results ~ Big River

Summer Winter Watershed
Threats Across Targets Adults Eggs Rearing Rearing Smolts
. . Processes
Juveniles Juveniles
Project-specific threats 1 2 3| 4 5 6

1 | Agriculture

2 | Channel Modification

3 | Disease, Predation and Competition

4 | Fire, Fuel Management and Fire Suppression
5 | Fishing and Collecting

6 | Hatcheries and Aquaculture

7 | Livestock Farming and Ranching

8 | Logging and Wood Harvesting

9 | Mining

10 | Recreational Areas and Activities

11 | Residential and Commercial Development
12 | Roads and Railroads

13 | Severe Weather Patterns

14 | Water Diversion and Impoundments

Threat Status for Targets and Project

Big River

159

Overall Threat
Rank
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Central CA Coast Coho Salmon ~ Big River

ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary
No species-specific actions were developed.

2. Restoration- Floodplain Connectivity

2.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range.
2.1.1. Recovery Action: Rehabilitate and enhance floodplain connectivity

2.1.1.1. Action Step: Delineate reaches possessing both potential winter rearing habitat and floodplain

areas.

2.1.1.2. Action Step: Target habitat restoration and enhancement that will function between winter base

flow and flood stage.

2.1.1.3. Action Step: Promote restoration projects designed to create or restore alcove, backchannel,

ephemeral tributary, or seasonal pond habitats.

3. Restoration- Habitat Complexity

3.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.
3.1.1. Recovery Action: Improve frequency of primary pools, LWD, and shelter ratings.

3.1.1.1.  Action Step: Identify historic CCC coho salmon habitats lacking in channel complexity, and
promote restoration projects designed to create or restore complex habitat features that provide
for localized pool scour, velocity refuge, and cover. Prioritize Core areas first followed by Phase I

areas.
3.1.1.2. Action Step: Fund a watershed coordinator.
3.1.1.3. Action Step: Install properly sized large woody debris to meet targets specified in recovery plan.

3.1.1.4. Action Step: Encourage landowners to implement restoration projects as part of their ongoing

operations in stream reaches where large woody debris is lacking.
3.1.2. Recovery Action: Improve pool/riffle/flatwater ratios (hydraulic diversity)
3.1.2.1. Action Step: Increase the frequencies to 75% of the streams within the watershed

4. Restoration- Hydrology

4.1. Objective: Address the inadequacy of existing regulatory mechanisms
4.1.1. Recovery Action: Reduce the number, conditions, and/or magnitude of diversions

41.1.1. Action Step: Identify and eliminate depletion of summer base flows from unauthorized water

uses.
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4.1.1.2. Action Step: Improve coordination between agencies and others to address the season of water
diversions, off-stream reservoirs, and bypass flows to better protect coho salmon and their
habitats (CDFG 2004).

4.1.1.3. Action Step: Require compliance with the most recent update of NMFS' Water Diversion

Guidelines.

41.14. Action Step: Promote off-channel storage to reduce impacts of water diversion (e.g. storage

tanks for rural residential users).
4.1.2. Recovery Action: Reduce the number, conditions, and/or magnitude of diversions
4.1.2.1. Action Step: Assess and map water diversions (CDFG 2004).

412.2. Action Step: Request that SWRCB review and/or modify water use based on the needs of coho
salmon and authorized diverters (CDFG 2004).

4.1.2.3. Action Step: Require streamflow gauging devices to determine the current streamflow

condition.

5. Restoration- Landscape Patterns
No species-specific actions were developed.

6. Restoration- Passage

6.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range
6.1.1. Recovery Action: Modify or remove physical passage barriers

6.1.1.1. Action Step: Modify two barriers on James Creek. One barrier is one-half mile from the mouth of
James Creek and is a bedrock cascade that needs modification for adult coho salmon passage. The
second barrier is on the North Fork of James Creek and is located where Highway 20 encroaches

on the stream channel and has created a barrier.

6.1.1.2. Action Step: Identify high priority barriers and restore passage per NMFS' Guidelines for
Salmonid Passage at Stream Crossings (NMFS 2001a).

7. Restoration- Pool Habitat
No species-specific actions were developed. See Habitat Complexity.

8. Restoration- Riparian

8.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range
8.1.1. Recovery Action: Improve canopy cover

8.1.1.1. Action Step: Promote streamside conservation measures, including conservation easements,
setbacks, and riparian buffers (DFG 2004).
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8.1.1.2. Action Step: Promote the re-vegetation of the native riparian plant community within inset
floodplains and riparian corridors to ameliorate instream temperature and provide a source of

future large woody debris recruitment.

8.1.1.3. Action Step: Ensure that adequate streamside protection measures are implemented to provide
shade canopy and reduce heat inputs to the North and South Forks Big River, mainstem Big
River, and Daugherty Creek.

8.1.1.4. Action Step: Develop riparian improvement projects along James Creek to increase canopy

levels.

9. Restoration- Sediment

9.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.
9.1.1. Recovery Action: Improve instream gravel quality and food productivity.

9.1.1.1. Action Step: Develop a Sediment Reduction Plan that prioritizes sites and outlines
implementation and a timeline of necessary actions. Begin with survey focused on slides and

other non-road related sediment sources in the watershed.

9.1.1.2. Action Step: Treat high priority slides and landings identified in credible landowner

assessments. Focus efforts in the South Daugherty and Chamberlain Creek subbasins.

9.1.1.3. Action Step: Locations for sediment catchment basins should be identified, developed and

maintained, where appropriate.

10. Restoration- Viability

10.1. Objective: Address the inadequacy of existing regulatory mechanisms.

10.1.1. Recovery Action: Increase spatial structure and diversity

10.1.1.1. Action Step: Conduct monitoring activities to determine the population status of adult and

salmonid smolts in Core and Phase 1 areas.

10.1.1.2. Action Step: Implement standardized assessment protocols (i.e., CDFG habitat assessment
protocols) to ensure ESU-wide consistency. Prioritize Core tributaries first, followed by Phase I

and Phase II areas as appropriate.
10.1.2. Recovery Action: Increase abundance

10.1.2.1. Action Step: Work with existing permittees to rescue juvenile coho salmon that are under an
imminent risk of stranding and mortality and relocate to suitable habitat when deemed
appropriate by NMFS and CDFG.

11. Restoration- Water Quality
11.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range

11.1.1. Recovery Action: Improve stream temperature conditions
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11.1.1.1. Action Step: Plant native vegetation to promote streamside shade where otherwise deficient.

Focus on tributaries in the Middle and Inland subbasins that do not meet canopy target of 70

percent. Use CDFG habitat typing data/reports to determine tributaries that do not meet canopy

target.

11.1.1.2. Action Step: Promote streamside conservation measures, including conservation easements,

setbacks, and increased riparian buffers (CDFG 2004).

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices

No species-specific actions were developed.

13. Threat- Channel Modification

No species-specific actions were developed.

14. Threat- Disease/Predation/Competition

No species-specific actions were developed.

15. Threat- Fire/Fuel Management

No species-specific actions were developed.

16. Threat- Fishing/Collecting

No species-specific actions were developed.

17. Threat- Hatcheries

No species-specific actions were developed.

18. Threat- Livestock

No species-specific actions were developed.

19. Threat- Logging

19.1. Objective: Address the inadequacy of existing regulatory mechanisms.

19.1.1. Recovery Action: Prevent increased landscape disturbance

19.1.1.1. Action Step: Establish greater oversight for pre and post-harvest monitoring by the permitting

agency for operations within Core, Phase I and Phase II CCC coho salmon areas.

19.1.1.2. Action Step: Assign NMFS staff to conduct THP reviews of the highest priority areas.

19.1.1.3. Action Step: Extend the monitoring period and upgrade THP road maintenance after harvest.

19.1.1.4. Action Step: Discourage Counties from rezoning forestlands to rural residential or other land

uses (e.g., vineyards).

20. Threat- Mining
No species-specific actions were developed.

21. Threat- Recreation
No species-specific actions were developed.
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22. Threat- Residential/Commercial Development

No species-specific actions were developed.

23. Threat- Roads/Railroads

23.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range

23.1.1. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel quality

and quantity)

23.1.1.1.

23.1.1.2.

23.1.1.3.

23.1.1.4.

23.1.1.5.

Action Step: Develop a Road Sediment Reduction Plan that prioritizes sites and outlines

implementation and a timeline of necessary actions.

Action Step: Continue efforts such as road improvements, and decommissioning to reduce
sediment delivery to Big River and its tributaries. CDFG stream surveys indicated Kidwell Gulch,
Two Log Creek, and Saurkraut Creek have road sediment inventory and control as a top tier

tributary improvement recommendation.

Action Step: Decommission riparian road systems and/or upgrade roads (and skid trails on

forestlands) that deliver sediment into adjacent watercourses (CDFG 2004).

Action Step: Limit winter use of unsurfaced roads and recreational trails by unauthorized users

to decrease fine sediment loads.

Action Step: Use available best management practices for road construction, maintenance,
management and decommissioning (e.g. Weaver and Hagans, 1994; Sommarstrom et al., 2002;

Oregon Department of Transportation, 1999).

24. Threat- Severe Weather Patterns

24.1. Objective: Address the inadequacy of existing regulatory mechanisms

24.1.1. Recovery Action: Prevent impairment to watershed hydrology

Big River

24.1.1.1.

24.1.1.2.

24.1.1.3.

24.1.1.4.

Action Step: During Drought years CDFG, SWRCB, RWQCB, CalFire, Caltrans, and other
agencies and landowners, in cooperation with NMFS, should evaluate the rate and volume of
water drafting that could impact coho salmon. These agencies should use existing regulations or

other mechanisms to minimize water use during the summer months.

Action Step: Develop critical flow values that are the basis for minimum bypass flow
requirements to support juvenile rearing habitat conditions in the summer and fall months. Focus

stream gaging efforts on the South Fork Big River.

Action Step: Critical flow values should include minimum bypass flow requirements to support
upstream adult migration during winter months and juvenile rearing in the summer and fall

months.

Action Step: If predicted flows are below a level considered critical to maintain habitat
conditions for coho salmon, measures to reduce water consumption should be initiated by users

in the watershed through conservation programs.
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25. Threat- Water Diversion/Impoundment
No species-specific actions were developed.

26. Threat- Watershed Process
No species-specific actions were developed.
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Table 3: Implementation Schedule ~ Big River

Recovery Action Costs ($K)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16- [FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY6-10| 15 20 25 | Duration Comments
Address the present or threatened destruction,
|BR-CCC- Floodplain modification or curtailment of the species
2.1 Objective |Connectivity habitat or range.
BR-CCC- |Recovery [Floodplain
244 Action Connectivity Rehabilitate and enhance floodplain connectivity
Existing program (e.g. SPAWN) could be
BR-CCC- Floodplain Delineate reaches possessing both potential winter CDFG, MMWD, expanded at minimal cost. Estimate additional
2:5594 Action Step [Connectivity rearing habitat and floodplain areas. 2 10 SPAWN 50.00 | 50.00 100 monitoring costs at $10K/year.
California
Coastal
Conservancy,
CDFG, Jackson Costs depend on level of technical assistance
Demonstration required and types of projects proposed. Many
State Forest, salmon recovery efforts and management
Mendocino programs are currently ongoing. It is possible
Redwood that there could be additional salmon restoration
Company, costs identified based on recovery needs of the
NMFS, Private species; however, at this time we do no have
Target habitat restoration and enhancement that Landowners, sufficient information to estimate those potential
BR-CCC- Floodplain will function between winter base flow and flood RWQCB, State costs or identify the actions under which they
2412 Action Step |Connectivity stage. 3 10 Parks TBD might fall.
California
Coastal
Conservancy,
CDFG, Jackson
Demonstration
State Forest,
Mendocino
Redwood
Company,
NOAA RC, Initiate projects should target stream reaches
Private with high IP-km values, however, consideration
Promote restoration projects designed to create or Landowners, should be also given to mainstem Big River,
BR-CCC- Floodplain restore alcove, backchannel, ephemeral tributary, State Parks, particularly mainstem reaches above the
2:1.1.3 Action Step [Connectivity or seasonal pond habitats. 2 20 Trout Unlimited TBD estuary.
Address the present or threatened destruction,
|BR-CCC- Habitat modification, or curtailment of the species
3.1 Objective |Complexity habitat or range.
BR-CCC- |Recovery Improve frequency of primary pools, LWD, and
3.1 Action Habitat Complexity |shelter ratings.
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Big River

Recovery Action Costs ($K)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16- [ FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 [FY 610 15 20 25 | Duration Comments
California
Coastal
Conservancy,
CDFG,
Mendocino Land
Trust,
Mendocino
Identify historic CCC coho salmon habitats lacking Redwood
in channel complexity, and promote restoration Company, These data would be most effective if combined
projects designed to create or restore complex NOAA RC, into a central repository and restoration projects
habitat features that provide for localized pool Private were prioritized according to highest restoration
BR-CCC- scour, velocity refuge, and cover. Prioritize Core Landowners, priority. Cost for fish/habitat monitoring is
3191 Action Step [Habitat Complexity |areas first followed by Phase | areas. 2 10 State Parks 56.00 | 56.00 112 estimated at $111,192/project.
California
Coastal
Conservancy,
CDFG, Jackson
Demonstration
State Forest,
Mendocino
County,
Mendocino
County Fish and Currently, Big River is managed by five or six
Wildlife Advisory larger landowners - including State, private, and
Board, RCD, non-profit. A coordinator is likely necessary to
RWQCB, State focus actions and resources in key areas and to
BR-CCC- Parks, Trout apply for grants that will span multiple
3.14.2 Action Step [Habitat Complexity |Fund a watershed coordinator. 2 10 Unlimited 300.00 | 300.00 600 landowners.
California
Coastal
Conservancy,
CDFG, Jackson Cost based on treating 36 miles (assume 50%
Demonstration High IP) at a rate of $25,000/mile. Costs may
State Forest, vary significantly due to access, varying paucity
Mendocino Land of large wood between sub-watersheds, and
Trust, installation techniques. Much of Big River has
Mendocino been habitat typed and thus the stream reaches
Redwood lacking wood can be readily identified.
Company, Permitting should be streamlined because of
NOAA RC, programmatic biological opinions for these types
Private of actions. Many key areas in Big River have
Landowners, been targeted for LWD enhancement through
BR-CCC- Install properly sized large woody debris to meet State Parks, UC the MRC HCP and on JDSF and total costs may
3113 Action Step |Habitat Complexity |targets specified in recovery plan. 1 20 Extension 225.00 | 225.00 | 225.00 | 225.00 900 be significantly less than projected.
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Recovery Action Costs ($K)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16- [FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY6-10| 15 20 25 | Duration Comments
CalFire, CDFG,
Mendocino
County,
Mendocino
County
Department of
Public Works,
Mendocino Land
Trust,
Mendocino
Redwood
Company,
NOAA RC, Costs will vary with site specific conditions (such
Encourage landowners to implement restoration Private as access and availability of materials).
projects as part of their ongoing operations in Landowners, However, significant cost saving could result if
BR-CCC- stream reaches where large woody debris is RWQCB, State projects are implemented when other land
3.1.1.4 Action Step |Habitat Complexity [lacking. 2 60 Parks In-Kind |management action are planned.
BR-CCC- |Recovery Improve poolfriffle/flatwater ratios (hydraulic
3.1.2 Action Habitat Complexity [diversity)
Campbell
Timberland
Management,
CDFG, NMFS,
NOAA RC,
BR-CCC- Increase the frequencies to 75% of the streams Private Cost should be accounted for in increase LWD
3.1.2.1 Action Step |Habitat Complexity |within the watershed 2 20 Landowners TBD frequency and primary pools.
|IBR-CCC- Address the inadequacy of existing regulatory
4.1 Objective |Hydrology mechanisms
BR-CCC- Recovery Reduce the number, conditions, and/or magnitude
4.1.1 Action Hydrology of diversions
CDFG, CDFG
Law
Enforcement,
NMFS OLE,
Private
BR-CCC- Identify and eliminate depletion of summer base Landowners,
41.1.1 Action Step |Hydrology flows from unauthorized water uses. 1 20 SWRCB TBD
Improve coordination between agencies and others CDFG, NMFS,
to address the season of water diversions, off- Private
stream reservoirs, and bypass flows to better Landowners,
BR-CCC- protect coho salmon and their habitats (CDFG SWRCB, Cost of additional coordination is expected to be
41.1.2 Action Step [Hydrology 2004). 2 10 USFWS In-Kind  |minimal.
NMFS, NMFS
OLE, Private Further analysis is needed to determine cost to
BR-CCC- Require compliance with the most recent update of Landowners, landowners to comply with guidelines for new
41.1.3 Action Step [Hydrology NMFS' Water Diversion Guidelines. 2 60 SWRCB TBD diversions.
NOAA RC,
Promote off-channel storage to reduce impacts of Private
BR-CCC- water diversion (e.g. storage tanks for rural Landowners, Focus on Landowners in the South Fork Big
41.1.4 Action Step |Hydrology residential users). 1 10 RCD, SWRCB TBD River subbasin.
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Recovery Action Costs (-SK)
Strategy Targeted Attribute Priority | Duration| Recovery FY 11- [ FY 16- [ FY 21- E"t“_'e
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY 6-10| 15 20 25 | Duration Comments
BR-CCC- |Recovery Reduce the number, conditions, and/or magnitude
4.1.2 Action Hydrology of diversions
Rough cost estimate for Big River watershed
only. This exercise should include Riparian and
Appropriative diversions. The majority of the
BR-CCC- CDFG, NMFS, estimated cost would result from attempting to
41.21 Action Step |Hydrology Assess and map water diversions (CDFG 2004). 2 2 SWRCB 20.00 20 identify unreported Riparian diversions.
Request that SWRCB review and/or modify water
BR-CCC- use based on the needs of coho salmon and
4.1.2.2 Action Step |Hydrology authorized diverters (CDFG 2004). 2 10 SWRCB TBD Additional analysis needed.
Cost based on 30k per year for two stations.
This information could provide baseline
BR-CCC- Require streamflow gauging devices to determine NMFS, SWRCB, information that would be useful in evaluating
41.2.3 Action Step |Hydrology the current streamflow condition. 2 10 USGS 150.00 | 150.00 300 changes to baseflow over time.
Address the present or threatened destruction,
BR-CCC- modification, or curtailment of the species
6.1 Objective |Passage habitat or range
BR-CCC- |Recovery
6.1.1 Action Passage Modify or remove physical passage barriers
Modify two barriers on James Creek. One barrier is
one-half mile from the mouth of James Creek and
is a bedrock cascade that needs modification for CDFG, Jackson
adult coho salmon passage. The second barrier is Demonstration Cost based on providing passage at the mouth
on the North Fork of James Creek and is located State Forest, of James Creek at a rate of $98,633/unit and
BR-CCC- where Highway 20 encroaches on the stream NMFS HCD, passage at Highway 20 at a rate of
6.1.1.1 Action Step |Passage channel and has created a barrier. 1 5 NMFS PRD 300.00 300 $197,266/unit.
Identify high priority barriers and restore passage Cost could be partially accounted for in
BR-CCC- per NMFS' Guidelines for Salmonid Passage at fish/habitat monitoring. A total of 8 impassable
6.1.1.2 Action Step |Passage Stream Crossings (NMFS 2001a). 2 20 TBD barriers are currently known.
Address the present or threatened destruction,
|BR-CCC- modification or curtailment of the species
8.1 Objective |Riparian habitat or range
BR-CCC- |Recovery
844 Action Riparian Improve canopy cover
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Recovery Action Costs ($K)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16- [FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY6-10| 15 20 25 | Duration Comments
CDFG, Coastal
Ridges,
Conservation
Fund,
Mendocino
Redwood
Company,
Private
Landowners,
Redwood Forest
Foundation,
Promote streamside conservation measures, State Parks, The Cost cannot be estimated because overall
BR-CCC- including conservation easements, setbacks, and Nature amount of landowner participation is unknown
8.1.1.1 Action Step [Riparian riparian buffers (DFG 2004). < 20 Conservancy TBD (particularly for conservation easements).
CalFire,
CalTrans,
Conservation
Fund,
Mendocino
County,
Mendocino Land
Trust, Particular attention should be directed at
Mendocino implementing this action along mainstem Big
Redwood River. Mainstem temperatures are very warm,
Company, particularly in the lower reaches, and it will take
Promote the re-vegetation of the native riparian NMFS, NRCS, a considerable time to grow the riparian canopy
plant community within inset floodplains and Private to sufficient size to add in overall stream
riparian corridors to ameliorate instream Landowners, shading. Cost based on treating 2 miles
BR-CCC- temperature and provide a source of future large RWQCB, State (assume 80 acres/mile in 5% High IP) at a rate
8.1.1.2 Action Step |Riparian woody debris recruitment. 2 20 Parks 803 803 803 803 3,210 |of $20,057/acre.
Ensure that adequate streamside protection
measures are implemented to provide shade
canopy and reduce heat inputs to the North and
BR-CCC- South Forks Big River, mainstem Big River, and CalFire, Private
8.1.1.3 Action Step |Riparian Daugherty Creek. 2 Landowners In-Kind
CDFG, Jackson
Demonstration Recommendation from DFG coastal watershed
State Forest, report. Cost based on treating 1 mile (assume
BR-CCC- Develop riparian improvement projects along NOAA RC, Trout 80 acres/mile in 5% High IP with a 1 mile
8.1.1.4 Action Step [Riparian James Creek to increase canopy levels. 2 20 Unlimited 400.00 | 400.00 | 400.00 | 400.00 1,600 |minimum) at a rate of $20,057/acre.
Address the present or threatened destruction,
BR-CCC- modification, or curtailment of the species
9.1 Objective |Sediment habitat or range.
BR-CCC- |Recovery Improve instream gravel quality and food
9.1.1 Action Sediment productivity.
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Recovery Action Costs ($K)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16- [FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY 6-10| 15 20 25 | Duration Comments
CalFire, Coastal
Ridges,
Conservation
Fund, Jackson
Demonstration
State Forest,
Mendocino
County,
Mendocino
Redwood
Develop a Sediment Reduction Plan that prioritizes Company,
sites and outlines implementation and a timeline of NMFS, Private This sediment reduction plan could be part of a
necessary actions. Begin with survey focused on Landowners, larger road and sediment reduction plan. This
BR-CCC- slides and other non-road related sediment sources RWQCB, plan should tier off recommendations in the Big
9.1.1.1 Action Step [Sediment in the watershed. 1 5 USEPA TBD River TMDL.
Treat high priority slides and landings identified in CDFG, NOAA
credible landowner assessments. Focus efforts in RC, Private
BR-CCC- the South Daugherty and Chamberlain Creek Landowners, A sediment assessment will identify high priority
9.1.1.2 Action Step |Sediment subbasins. 2 Trout Unlimited TBD slides and landings.
CDFG,
Conservation This infrastructure is likely present in much of
Fund, Jackson the Big River subwatersheds. Additional sites
Demonstration may be installed as part of the timber harvest
State Forest, plan process and the cost for construction will
Mendocino likely be absorbed on a harvest plan by harvest
County, plan basis. Ongoing maintenance will likely
Mendocino occur as part of yearly evaluation prior to the
County winter period. Maintenance costs are estimated
Department of at $50,000/yr. Most of these costs are not
Locations for sediment catchment basins should be Public Works, anticipated to be additional costs to landowners
BR-CCC- identified, developed and maintained, where RWQCB, State but should be viewed as expenses incurred for
9.1.1.3 Action Step [Sediment appropriate. 2 60 Parks 250.00 | 250.00 | 250.00 | 250.00 | 250.00 3,000 [maintenance of existing infrastructure.
|BR-CCC- Address the inadequacy of existing regulatory
10.1 Objective |Viability mechanisms.
BR-CCC- |Recovery
10.1.1 Action Viability Increase spatial structure and diversity
CDFG, Cost may total on 100k per year for both adult
Conservation and smolt surveys. However, due to other
Fund, Jackson monitoring efforts in adjacent diversity stratum
Demonstration watersheds - Noyo in particular - monitoring in
State Forest, Big River may be of a lesser intensity.
Mendocino Monitoring in the Big River watershed should be
Redwood closely coordinated and complementary with
Company, other ongoing monitoring efforts in the Lost
Conduct monitoring activities to determine the NMFS, Private Coast Diversity Stratum. Cost for annual
BR-CCC- population status of adult and salmonid smolts in Landowners, spawning ground survey for N. Central Coast
10.1.1.1 Action Step |Viability Core and Phase 1 areas. 2 12 State Parks 83.33 | 83.33 | 33.33 200 diversity stratum estimated at $16,650/year.
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Recovery Action Costs ($K)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16- [ FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY 6-10| 15 20 25 | Duration Comments
CDFG,
Implement standardized assessment protocols (i.e., Mendocino
CDFG habitat assessment protocols) to ensure Redwood
ESU-wide consistency. Prioritize Core tributaries Company,
BR-CCC- first, followed by Phase | and Phase Il areas as Private
10.1.1.2 Action Step |Viability appropriate. 10 Landowners In-Kind
BR-CCC- |Recovery
10.1.2 Action Viability Increase abundance
CDFG, Jackson
Demonstration
State Forest,
Work with existing permittees to rescue juvenile Mendocino
coho salmon that are under an imminent risk of Redwood Inter-agency coordination will continue as part of
stranding and mortality and relocate to suitable Company, doing business to rescue juvenile coho salmon
BR-CCC- habitat when deemed appropriate by NMFS and NMFS, Private until habitat conditions are restored to prevent
10.1.2:1 Action Step [Viability CDFG. 3 100 Landowners In-Kind |imminent risk of stranding and mortality.
Address the present or threatened destruction,
BR-CCC- modification, or curtailment of the species
11.1 Objective |Water Quality habitat or range
BR-CCC- |Recovery
11.1.1 Action Water Quality Improve stream temperature conditions
CDFG,
Mendocino
Plant native vegetation to promote streamside Redwood
shade where otherwise deficient. Focus on Company,
tributaries in the Middle and Inland subbasins that Private
do not meet canopy target of 70 percent. Use Landowners,
BR-CCC- CDFG habitat typing data/reports to determine RCD, Trout
11.1.1.1 Action Step |Water Quality tributaries that do not meet canopy target. 2 10 Unlimited Cost accounted for in RIPARIAN.
Campbell
Timberland
Management,
Promote streamside conservation measures, CDFG, NOAA
BR-CCC- including conservation easements, setbacks, and RC, Trout
11.1.1.2 Action Step |Water Quality increased riparian buffers (CDFG 2004). 3 100 Unlimited In-Kind
|BR-CCC- Address the inadequacy of existing regulatory
19.1 Objective |Logging mechanisms.
BR-CCC- |Recovery
19.1.1 Action Logging Prevent increased landscape disturbance
Establish greater oversight for pre and post-harvest
monitoring by the permitting agency for operations
BR-CCC- within Core, Phase | and Phase Il CCC coho
19.1.1.1 Action Step |Logging salmon areas. 3 In-Kind
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Recovery Action Costs ($K)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16- [ FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY6-10| 15 20 25 | Duration Comments
BR-CCC- Assign NMFS staff to conduct THP reviews of the
19.1.1.2 Action Step |Logging highest priority areas. 1 20 NMFS PRD In-Kind
BR-CCC- Extend the monitoring period and upgrade THP
19.1.1.3 Action Step |Logging road maintenance after harvest. 3 In-Kind
BR-CCC- Discourage Counties from rezoning forestlands to
19.1.1.4 Action Step [Logging rural residential or other land uses (e.g., vineyards). 3 In-Kind
Address the present or threatened destruction,
|BR-CCC- modification, or curtailment of the species
23.1 Objective |Roads/Railroads |habitat or range
BR-CCC- |Recovery Prevent impairment to instream substrate/food
23.1.1 Action Roads/Railroads  |productivity (impaired gravel quality and quantity)
CalFire,
California
Geological
Survey,
Conservation
Fund, Jackson
Demonstration
State Forest,
Mendocino
County,
Mendocino Land
Trust, This plan should leverage the Big River TMDL.
Mendocino If most of the TMDL recommendations are
Redwood adopted the total cost of this plan would likely be
Develop a Road Sediment Reduction Plan that Company, significantly less than that estimated here. Cost
BR-CCC- prioritizes sites and outlines implementation and a RWQCB, State for road inventory is estimated at $927/mile
23.1.1.1 Action Step |Roads/Railroads |timeline of necessary actions. 2 10 Parks 295.00 | 285.00 590 (assume 50% of road network).
Continue efforts such as road improvements, and
decommissioning to reduce sediment delivery to
Big River and its tributaries. CDFG stream surveys
indicated Kidwell Gulch, Two Log Creek, and
Saurkraut Creek have road sediment inventory and
control as a top tier tributary improvement
BR-CCC- recommendation.
23.1.1.2 Action Step [Roads/Railroads 3 TBD
Decommission riparian road systems and/or
upgrade roads (and skid trails on forestlands) that Cost based on decommissioning 3.1 miles of
BR-CCC- deliver sediment into adjacent watercourses (CDFG riparian road network at a rate of $12,000/mile.
23.1.1.3 Action Step |Roads/Railroads |2004). 2 10 19.00 | 19.00 38 If upgraded, cost would be $65,534.
Limit winter use of unsurfaced roads and
BR-CCC- recreational trails by unauthorized users to
23.1.1.4 Action Step |Roads/Railroads |decrease fine sediment loads. 3 In-Kind
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Recovery Action Costs ($K)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16- [FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY6-10| 15 20 25 | Duration Comments
Use available best management practices for road
construction, maintenance, management and
decommissioning (e.g. Weaver and Hagans, 1994;
BR-CCC- Sommarstrom et al., 2002; Oregon Department of
23115 Action Step |Roads/Railroads |Transportation, 1999). 3 100 In-Kind
|BR-CCC- Severe Weather |Address the inadequacy of existing regulatory
24.1 Objective |Patterns mechanisms
BR-CCC- |Recovery |Severe Weather
24.1.1 Action Patterns Prevent impairment to watershed hydrology
CDFG, CDFG
Law
During Drought years CDFG, SWRCB, RWQCB, Enforcement,
CalFire, Caltrans, and other agencies and Mendocino
landowners, in cooperation with NMFS, should County, NMFS
evaluate the rate and volume of water drafting that OLE, NOAARC,
could impact coho salmon. These agencies should Private
BR-CCC- Severe Weather use existing regulations or other mechanisms to Landowners,
241.1.1 Action Step |Patterns minimize water use during the summer months. 20 SWRCB In-Kind
Develop critical flow values that are the basis for Initial efforts should be focused in upper South
minimum bypass flow requirements to support Fork Big River where numerous small
juvenile rearing habitat conditions in the summer landowners are believed to divert from Big River
BR-CCC- Severe Weather  |and fall months. Focus stream gaging efforts on the CDFG, NMFS, for domestic purposes. Cost for stream flow
241.1.2 Action Step |Patterns South Fork Big River. 2 5 SWRCB 63.00 63 modeling estimated at $63,005/project
Critical flow values should include minimum bypass
flow requirements to support upstream adult
BR-CCC- Severe Weather migration during winter months and juvenile rearing CDFG, NMFS,
24.1.1.3 Action Step |Patterns in the summer and fall months. 2 10 SWRCB Cost accounted for in other recovery actions.
If predicted flows are below a level considered
critical to maintain habitat conditions for coho CDFG, NMFS, Stream flow modeling will determine critical low
salmon, measures to reduce water consumption Private flow levels. Conservation programs are
BR-CCC- Severe Weather should be initiated by users in the watershed Landowners, contingent upon water users participation and
241.1.4 Action Step |Patterns through conservation programs. 2 60 SWRCB TBD feasibility of water conservation practices.
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Salmon Creek

Location J *Mendocino County
\.
Watershed Area * 13.0 Square Miles
Potential Habitat * 16.8 Stream Miles
.

* 71% Coniferous, 16%

Vegetation Grassland or Shrubland

Ownership Patterns *100% Private

\

Dominant Land Uses eTimber

Housing Density *Moderate

J
J
J
J
J
J

\

TMDL Pollutants J *None
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Big Salmon Creek Coho Salmon: Persistent — Low Abundance

Recovery Goals

v' Conduct periodic, standardized spawning surveys t
adult abundance in the watershed
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Big Salmon Creek
Adult Spawner Targets

Downlisting to Threatened
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STEELHEAD: YES
CHINOOK SALMON: NO

CCC coho salmon spawning adults
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Big Salmon Creek CCC Coho Salmon Spawning Adult Estimates

*2009: Spawning Adult Estimates (Source: Gallagher and Wright, 2012-
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Potential Habitat: 16.8 miles
Recovery Target: 578 Spawning Adult Coho Salmon

Habitat Passage & Riparian
Complexity Migration Vegetation

Landscape
Patterns

FAIR FAIR

reventing Extinction & Improving Conditions

Priority 1: Immediate Restoration Actions Priority 2 & 3: Long-Term Restoration Actions
* Retain, recruit and actively input large wood into stream + Construct or create alcoves and backwater areas
+ Conduct conifer release to promote growth of larger diameter trees where
appropriate

» Conduct periodic, standardized juvenile surveys in the watershed
» Develop a Sediment Reduction Plan

chovcry Farl:ncrs

RESOURCES AGENCY

CALIFORNIA

DEPARTMENT

= FISHEGAME

ﬁ-\ ” THE CONSERVATION FUND

Photo courtesy from left to right: Campbell Timberland, Gualala River Watershed Council, Campbell Timberland, City of Santa Rosa and Kristen Kittleson, County of Santa Cruz.



Potential Habitat: 16.8 miles

Sal m O n C re e k Recovery Target: 578 Spawning Adult Coho Salmon
Future Threats

Diversions &

Urban Roads &
Development Railroads

Fishing & Hatcheries & Livestock & Severe

Collecting Aquaculture Ranching

anne Disease &
Predation

Fire & Fuel Recreation

Management

Logging Weather

Impoundment

NA ’ MEDIUM] MEDIUM] MEDIUM ’ HIGH ’ MEDIUM ’
Reducing Future Threats
Priority 1: Immediate Threat Abatement Actions Priority 2 & 3: Long-Term Threat Abatement Actions
* Discourage home building or other incompatible land use in areas identified * Implement sediment reduction techniques in concert with prescribed fire and
as timber production zones fire suppression techniques to minimize sediment impacts
* Avoid new road construction within floodplains, riparian areas, unstable soils + Timber harvest planning should avoid or minimize adverse impacts to off
or other sensitive areas channel habitats, floodplains, ponds, and oxbows
* Identify and eliminate depletion of summer base flows from unauthorized * Protect headwater channels with larger buffers and encourage tree retention
water uses on the axis of headwall swales

 For areas with high or very high erosion hazard, extend the monitoring period
and upgrade road maintenance for timber operations

» Manage riparian areas for their site potential composition and structure

» Encourage timber landowners to implement restoration projects as part of
their timber management practices

(C onservation Highlights

® The Conservation Fund recently purchased a 4,350 acre tract of timber from Hawthorne
Timber Company, and plans on implementing practices to decrease the intensity of

— harvests, increase the time between harvests and widen riparian buffers.
N CREEK L

* Hawthorne Timber Company had undertaken placement of large woody debris
structures and sediment remediation projects.

v c.

LWD placement in Big Salmon Creek.
Photo Courtesy: Campbell Timberland Management




Big Salmon Creek
Priority Areas for
Protection and Restoration
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Population Abundance Targets
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Figure 1: Map of Big Salmon Creek
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Table 1. CAP Viability Results ~ Big Salmon Creek

Big Salmon Creek

180

Target Attribute Indicator Result Rating Method Desired Criteria
Adults Habitat Complexity Large Wood F:TeftLeErz; y (BFW0-10 6.34 Key Pieces/100m NMFS Expert Estuary/Lagoon Panel 6 to 11 key pcs/100m
Adults Habitat Complexity Large Wood Fr:igsc)y (BFW10-100 <1to 1.3 Key Pieces/100m Fair NMFS Expert Estuary/Lagoon Panel 1.3 to 4 Key Pieces/100 meters
Adults Habitat Complexity PoolRiffle/Flatwater Ratio 80% streams; 68% E,fﬁgé )(>30% Pools; >20% Fair SEC Analysi/CDFG Data 75% to 90% of strearm:_{ Ir;esK)m (>30% Pools; >20%
Adults Habitat Complexity Shelter Rating 20% streams; ig:fr;::)(m (>80 stream Fair SEC Analysis/CDFG Data 75% to 90% of streams/ IP-Km (>80 stream average)
Adults Hydrology Passage Flows Risk Factor Score = <35 SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
Adults Passage/Migration Passage at Mouth or Confiuence >090% of IP-kmaccessible SEC Analysis/CDFG Data 75% of IP-Kmto 90% of IP-km
Adults Passage/Migration Physical Barriers 100% of IP-km accessible SEC Analysis/CDFG Data 75% of IP-Km to 90% of IP-km
Adults Riparian Vegetation Tree Diameter (North of SF Bay) 33% Class 5 & 6 across 1P-km SEC Analysis/CDFG Data 55 - 69% Class 5 & 6 across IP-km
Adults Riparian Vegetation Tree Diameter (South of SF Bay) NA 0 SEC Analysis/CDFG Data >80% Density rating "D" across IP-km
Adults Sediment Quanty & Disérri:\fgn of Spawning 50% of IP-km to 74% of IP-kmaccessible Fair SEC Analysis/CDFG Data 75% of IP-Km to 90% of IP-km
Adults Velocity Refuge Floodplain Connectivity 50-80% Response Reach Connectivity Fair SEC Analysis/CDFG Data >80% Response Reach Connectivity
Adults Water Quality Toxicity No Acute or Chronic SEC Analysis/CDFG Data No Acute or Chronic
Ads Water Qualty Turbidity <50% of stresacr;: :)Ff’-;?rrlr;a\:ztrains severity SEC AnalysisICDFG Data 75% to 90% ofssct(r)e::r:;/?)lz-rlér;,e nrlaintains severity
Adults Viability Density >1 spawner per IP;::S:;< lowrisk spawner Fair SEC Analysis/CDFG Data low risk spawner density per Spence (2008)
Eggs Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score = <35 SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
Eggs Hydrology Redd Scour Risk Factor Score =50 SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
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Eggs Sediment Gravel Quality (Bulk) >17% (0.85mm) and >30% (6.4mm) NMFS Instream Flow Analysis 12-14% (0.85mm) and <30% (6.4mm)
. " 60% streams; 64% IP-km (>50% stream . . 75% to 90% of streams/ IP-Km (>50% stream
E t | Quality (Embedd; F NMFS Instream Fl
g0s Sediment Gravel Quality (Embeddedness) average scores of 1 & 2) air S Instream Flow Analysis average scores of 1 & 2)
Summer Rearing Juveniles Estuary/Lagoon Quality & Extent Unimpaired Condition NMFS Instream Flow Analysis Properly Functioning Condition
Large Wood F Bankfull Width 0
Summer Rearing Juveniles Habitat Complexity rge oo rigu;:izrg) an ! 6.34 Key Pieces/100m NMFS Instream Flow Analysis 6 to 11 key pcs/100m
Summer Rearing Juveniles Habitat Complexity Large Wooi’;ﬁ%fzsz;inkm" Widh <1to 1.3 Key Pieces/100m Fair NMFS Instream Flow Analysis 1.3 t0 4 Key Pieces/100 meters
<50% of st 1P-km (>49% of pool 75% to 89% of sti IP-Km (>49% of pools
Summer Rearing Juveniles Habitat Complexity Percent Primary Pools oots rearns_/ m (>49% of pools are NMFS Instream Flow Analysis 910 89% ofs rear_ns/ m (>49% of pooks are
primary pools) primary pools)
. . . i . . 80% streams; 68% IP-km (>30% Pools; >20% X i 75% to 90% of streams/ IP-Km (>30% Pools; >20%
Summer Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio 0 0 Riffles)( ° ° Fair NMFS Instream Flow Analysis ° ° Riffles) (>30% °
- ; . . . 20% st ; 59% IP-km (>80 st : .
Summer Rearing Juveniles Habitat Complexity Shelter Rating o streams aveurage) m (>80 stream Fair NMFS Instream Flow Analysis 75% to 90% of streams/ IP-Km (>80 stream average)
Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow) Risk Factor Score =35-50 NMFS Instream Flow Analysis NMFS Flow Protocol: Risk Factor Score 35-50
Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score =35-50 NMFS Watershed Characterization NMFS Flow Protocol: Risk Factor Score 35-50
Summer Rearing Juveniles Hydrology Nurber, Condr[t)l:,r;;?g:;)r Magniude of 0.59 Diversions/10 IP-km NMFS Watershed Characterization 0.01 - 1 Diversions/10 IP km
Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence 75% of 1P-km to 90% of IP-km accessible NMFS Watershed Characterization 75% of IP-Kmto 90% of IP-km
Summer Rearing Juveniles Passage/Migration Physical Barriers 100% of IP-km accessible Population Profile/BPJ 75% of IP-Kmto 90% of IP-km
. ; . . 33% of streams/ IP-km (>85% average stream 75% to 90% of streams/ IP-Km (>85% average
Summer Rearing Juveniles Riparian Vegetation Canopy Cover ° ( o averag SEC or PAD/CDFG Data ’ ° (-85% 9
canopy) stream canopy)
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) 33% Class 5 & 6 across IP-km Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA 0 SEC or PAD/CDFG Data >80% Density rating "D" across IP-km
% ; 64% IP-km (>50% 5% % of IP-Km (>509
Summer Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) 60% streams; 64% IP-km (>50% stream Fair SEC or PAD/CDFG Data 5% 0 90% of streams/ m (>50% siream
average scores of 1 & 2) average scores of 1 & 2)
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Summer Rearing Juveniles Water Quality Temperature (MWMT) 75 t0 89% IP-km (<16 C MWMT) Population Profile/BPJ 75 10 89% IP km (<16 C MWMT)

Summer Rearing Juveniles Water Quality Toxicity No Acute or Chronic NMFS Watershed Characterizatio/CWHR No Acute or Chronic

Summer Rearing Juveniles Water Quality Turbidity 50% tosZz‘\thr’i:; :E:Jerz?flal z}li?mzfintains Fair NMFS Watershed Characterizatio/CWHR 75% 0 90% ofssct(r)er:n(;sf/; z—r}fon‘;en;aintains severity

Summer Rearing Juveniles Viability Density <0.2 fish/meter"2 SEC Analysis’'CDFG Data 0.5 - 1.0 fish/meter"2

Summer Rearing Juveniles Viability Spatial Structure >90% of Historical Range NMFS Watershed Characterizatio/CWHR 75-90% of Historical Range

Winter Rearing Juveniles Habitat Complexity Large Wood Frigu;:i:rg)BankMIl Widh O 6.34 Key Pieces/100m NMFS Watershed Characterizatio/CWHR 6 to 11 key pcs/100m

Winter Rearing Juveniles Habitat Complexity Large Woodllgrel%lsenmééz;nkﬁﬂl Width <1to 1.3 Key Pieces/100m Fair NMFS Watershed Characterizatio/CWHR 1.3 t0 4 Key Pieces/100 meters

Winter Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio 80% strearms; 68% Il?ﬁ;lfj?s)(>30% Pools; >20% Fair NMFS Watershed Characterizatio/CWHR 7% 10 90% ofstreansé:f;l:)m (>30% Pook; >20%

Winter Rearing Juveniles Habitat Complexity Shelter Rating 20% streams; Sa?/‘?ra:;l)( m (>80 stream Fair CDF Vegetation Maps/BPJ 75% to 90% of streams/ IP-Km (>80 stream average)

Winter Rearing Juveniles Passage/Migration Physical Barriers 100% of IP-km accessible Population Profile/BPJ 75% of IP-Kmto 90% of IP-km

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) 33% Class 5 & 6 across IP-km Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA 0 SEC AnalysissCDFG Data >80% Density rating "D" across IP-km

Winter Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) 60% Str:llzzg?;foi;k;; f;oz? stream Fair SEC Analysis/CDFG Data st 90"2:;::5:::;/;;}(11(;?0% stream

Winter Rearing Juveniles Velocity Refuge Floodplain Connectivity 50-80% Response Reach Connectivity Fair SEC Analysis’'CDFG Data >80% Response Reach Connectivity

Winter Rearing Juveniles Water Quality Toxicity No Acute or Chronic NMFS Watershed Characterization No Acute or Chronic

Winter Rearing Juveniles Water Quality Turbidity <50% of streszzr::e/ :)2: r;rrlr;agtrains severity NMFS Watershed Characterization T5% 10 90% ofssct‘r)erzr:;/; F;—rifor:\l;laintaim severity
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Smolts Estuary/Lagoon Quality & Extent Unimpaired Condition SEC Analysis/CDFG Data Properly Functioning Condition

Sols Habiat Complesiy Srefer Raing 20% streams; ?/ﬁalge;(m (>80 stream _ Population Profile 759% to 90% of streams/ IP-Km (>80 stream average)

Smolts Hydrology Number, Condggwr;;?:rlgr Magrtude of 0.59 Diversions/10 IP-km Population Profile 0.01 - 1 Diversions/10 IP km

Smolts Hydrology Passage Flows Risk Factor Score = <35 TRT Spence (2008) NMFS Flow Protocol: Risk Factor Score 35-50

Smolts Passage/Migration Passage at Mouth or Confiuence >90% of IP-km accessible TRT Spence (2008) 75% of IP-Kmto 90% of IP-km

Smolts Smoltification Temperature 75-90% IP-km (>6 and <16 C) TRT Spence (2008) 75-90% IP-Km (>6 and <16 C)

Smolts Wiater Quality Toxicity No Acute or Chronic TRT Spence (2008) No Acute or Chronic

Sols Water Qualty Tubidiy 50% t°s7e‘mfyf :Ef;";’; z'rﬁmfi”wi"s EPARWQCBINMES Crieria T5%10 90% °?;§:";’;Z’£”;e”:aimaim severty

Smolts Viability Abundance szgz:’:gz:;: |‘tnyh;)cehrgrsed:cc:i Zfz)igg)risk Newcombe and Jensen 2003 Smok abundance;srpsr;:rl:sz g(l)vorgis)k sparer dersiy
Watershed Processes Hydrology Impervious Surfaces 0.26% of Watershed in Impervious Surfaces SEC Analysis 3-6% of Watershed in Impervious Surfaces
Watershed Processes Landscape Patterns Agriculture 0% of Watershed in Agriculture EPA/RWQCB/NMFS Criteria 10-19% of Watershed in Agricuiure
Watershed Processes Landscape Patterns Timber Harvest 20% of Watershed in Timber Harvest Newcombe and Jensen 2003 25-15% of Watershed in Timber Harvest
Watershed Processes Landscape Patterns Urbanization 33% of watershed >1 unit/20 acres EPA/RWQCB/NMFS Criteria 8-11% of watershed >1 unit/20 acres
Watershed Processes Riparian Vegetation Species Composition >75% Historical Species Composition Newcombe and Jensen 2003 51-74% Intact Historical Species Composition
Watershed Processes Sediment Transport Road Density 7.5 Miles/Square Mile EPA/RWQCB/NMFS Criteria 1.6 t0 2.4 Miles/Square Mile
Wiatershed Processes Sediment Transport Streamside Road Density (100 m) 6.1 Miles/Square Mile Newcombe and Jensen 2003 0.1t0 0.4 Miles/Square Mile

Big Salmon Creek

183

September 2012



Table 2: CAP Threats Results ~ Big Salmon Creek

Summer Winter Watershed Overall Threat
Threats Across Targets Adults Eggs Rearing Rearing Smolts P Rank
Juveniles Juveniles
Project-specific threats 1 2 3 4 5 6

1 | Agriculture - - - - - - -

2 | Channel Modification

3 | Disease, Predation and Competition

4 | Fire, Fuel Management and Fire Suppression

5 | Fishing and Collecting

6 | Hatcheries and Aquaculture

7 | Livestock Farming and Ranching

8 | Logging and Wood Harvesting

9 | Mining

10 | Recreational Areas and Activities

11 | Residential and Commercial Development

12 | Roads and Railroads

13 | Severe Weather Patterns

14 | Water Diversion and Impoundments

Threat Status for Targets and Project
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Central CA Coast Coho Salmon ~ Big Salmon Creek

ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary

1.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat

or range
1.1.1. Recovery Action: Improve the quality of each estuarine habitat zone

1.1.1.1.  Action Step: Evaluate current conditions and potential limiting factors in Big Salmon Creek

estuary.

2. Restoration- Floodplain Connectivity

2.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat

or range
2.1.1. Recovery Action: Rehabilitate and enhance floodplain connectivity

2.1.1.1. Action Step: De-commission elevated road alignments through riparian zones or adjacent

to stream channels which functionally limit seasonal floodplain access.

2.1.1.2. Action Step: Construct or create alcoves and backwater areas where the lack of such habitat

features limits carrying capacity.

3. Restoration- Habitat Complexity

3.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat

or range
3.1.1. Recovery Action: Increase large wood frequency
3.1.1.1. Action Step: Install properly sized large woody debris to appropriate viability table targets.

3.1.1.2. Action Step: Encourage coordination of LWD placement in streams as part of logging
operations and road upgrades to maximize size, quality, and efficiency of effort (CDFG
2004).

3.1.1.3.  Action Step: Encourage retention and recruitment of large woody debris for all historical
CCC coho salmon streams to maintain and enhance current stream complexity, pool
frequency, and depth. Consult a hydrologist and qualified fisheries biologist before

removing wood from streams.
3.1.2. Recovery Action: Improve frequency of primary pools, LWD, and shelter ratings.

3.1.2.1. Action Step: Identify historic CCC coho salmon habitats lacking in channel complexity, and
promote restoration projects designed to create or restore complex habitat features that
provide for localized pool scour, velocity refuge, and cover. Prioritize Core areas first
followed by Phase I areas.

4. Restoration- Hydrology
No species-specific actions were developed.
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5. Restoration- Landscape Patterns

5.1.

6. Restoration- Passage

Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat

or range

5.1.1.

Recovery Action: Reduce adverse impacts to watershed processes associated with road density

5.1.1.1.

Action Step: Reduce road densities by 10 percent over the next 20 years, prioritizing high

risk areas in historical habitats.

Recovery Action: Prevent increased landscape disturbance

5.1.2.1.

5.1.2.2.

5.1.2.3.

Action Step: Utilize BMP's which prevent fracturing of landscapes and interruption of

natural function in forested watersheds, riparian corridors, and stream systems

Action Step: Avoid new development, or road construction within floodplains, riparian

areas, unstable soils or other sensitive areas

Action Step: Conserve open space in un-fractured landscapes, protect floodplain areas and

riparian corridors, and develop conservation easements

No species-specific actions were developed.

7. Restoration- Pool Habitat

No species-specific actions were developed. See Habitat Complexity

8. Restoration- Riparian

8.1.

Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat

or range

8.1.1.

8.1.2.

Recovery Action: Improve tree diameter

8.1.1.1.

Action Step: Conduct conifer release to promote growth of larger diameter trees where

appropriate.

Recovery Action: Improve canopy cover

8.1.2.1.

8.1.2.2.

8.1.2.3.

Action Step: Promote streamside conservation measures, including conservation
easements, setbacks, and riparian buffers (CDFG 2004).

Action Step: Promote the re-vegetation of the native riparian plant community within inset
floodplains and riparian corridors to ameliorate instream temperature and provide a source

of future large woody debris recruitment.

Action Step: Ensure that adequate streamside protection measures are implemented to

provide shade canopy and reduce heat inputs.

9. Restoration- Sediment

9.1.

Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat

or range

9.1.1.

Recovery Action: Reduce turbidity and suspended sediment
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9.1.1.1. Action Step: Where restricting winter access to unpaved roads is not feasible, encourage
measures such as rocking to prevent sediment from reaching coho salmon streams (CDFG
2004).

9.1.2. Recovery Action: Improve instream gravel quality

9.1.2.1. Action Step: Locations for sediment catchment basins should be identified, developed and

maintained, where appropriate.

10. Restoration- Viability

10.1. Objective: Address the inadequacy of existing regulatory mechanisms

10.1.1. Recovery Action: Refine assessment methods to more accurately identify and measure key habitat

attributes.

10.1.1.1. Action Step: Implement standardized assessment protocols (i.e., CDFG habitat assessment

protocols) to ensure ESU-wide consistency.
10.1.2. Recovery Action: Increase spawner density

10.1.2.1. Action Step: Conduct periodic, standardized spawning surveys to estimate adult

abundance in the watershed.

10.1.2.2. Action Step: Conduct periodic, standardized juvenile surveys in the watershed. Surveys
should include all three cohorts.

11. Restoration- Water Quality
11.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species range
or habitat

11.1.1. Recovery Action: Reduce turbidity and suspended sediment

11.1.1.1. Action Step: Develop a Sediment Reduction Plan that prioritizes sites and outlines

implementation and a timeline of necessary actions.

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices
No species-specific actions were developed.

13. Threat- Channel Modification
No species-specific actions were developed.

14. Threat- Disease/Predation/Competition
No species-specific actions were developed.

15. Threat- Fire/Fuel Management
15.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat

or range
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15.1.1. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel

quality and quantity)

15.1.1.1. Action Step: Implement sedimentation reduction techniques in concert with prescribed fire

techniques to minimize sediment impacts to various coho salmon life stages.

15.1.1.2. Action Step: Immediately implement appropriate sediment control measures following

completion of fire suppression while firefighters and equipment are on site.
15.1.1.3. Action Step: Re-contour any new facility sites as soon as possible after site cleanup and fire.
15.1.2. Recovery Action: Prevent increased landscape disturbance

15.1.2.1. Action Step: In the event of a wildfire, we recommend CalFire Resource Advisors contact
the resource agencies for ESA consultation (or technical assistance) regarding the incident.
The resource agencies can provide guidance regarding critical resources in the area that may

be affected by firefighting actions.
15.2. Objective: Address the inadequacies of regulatory mechanisms.
15.2.1. Recovery Action: Prevent impairment to water quality

15.2.1.1. Action Step: Disseminate NMFS’ October 9, 2007, jeopardy biological opinion on the use of

fire retardants to local firefighting agencies and CalFire.

16. Threat- Fishing/Collecting
No species-specific actions were developed.

17. Threat- Hatcheries
No species-specific actions were developed.

18. Threat- Livestock
No species-specific actions were developed.

19. Threat- Logging

19.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat

or range.
19.1.1. Recovery Action: Prevent impairment to floodplain connectivity (impaired quality & extent)

19.1.1.1. Action Step: Timber harvest planning should evaluate and avoid or minimize adverse

impacts to offchannel habitats, floodplains, ponds, and oxbows.
19.1.2. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

19.1.2.1. Action Step: Evaluate road surface treatment options to halt or minimize impacts from

water drafting and diversion
19.1.3. Recovery Action: Prevent impairment to habitat complexity

19.1.3.1. Action Step: Timber management should be designed to allow trees in riparian areas to

age, die, and naturally recruit into the stream.
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19.1.4. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel

quality and quantity)

19.1.4.1. Action Step: Protect headwater channels with larger buffers to minimize sediment delivery

downstream.

19.1.4.2. Action Step: Encourage tree retention on the axis of headwall swales. Any deviations

should be reviewed and receive written approval by a licensed engineering geologist.

19.1.4.3. Action Step: Map unstable soils and use that information to guide land use decisions, road

design, THPs, and other activities that can promote erosion.

19.1.4.4. Action Step: For areas with high or very high erosion hazard, extend the monitoring period

and upgrade road maintenance for timber operations.
19.1.5. Recovery Action: Prevent adverse alterations to riparian species composition and structure
19.1.5.1. Action Step: Manage riparian areas for their site potential composition and structure.
19.1.6. Recovery Action: Prevent increased landscape disturbance

19.1.6.1. Action Step: Encourage low impact timber harvest techniques such as full-suspension cable

yarding (to improve canopy cover; reduce sediment input, etc.).
19.1.7. Recovery Action: Prevent alterations to sediment transport (road condition/density, etc.)
19.1.7.1. Action Step: Reduce the amount and rate of even aged management.
19.2. Objective: Address the inadequacy of existing regulatory mechanisms
19.2.1. Recovery Action: Prevent increased landscape disturbance

19.2.1.1. Action Step: Encourage timber landowners to implement restoration projects as part of
their timber management practices in stream reaches and where large woody material is

deficient. Particular focus should be directed to stream reaches in Hazel and Ketty Gulch.

19.2.1.2. Action Step: Discourage Mendocino County from rezoning forestlands to rural residential

or other land uses (e.g., vineyards).

19.2.1.3. Action Step: Discourage home building or other incompatible land use in areas identified

as timber production zones (TPZ).

20. Threat- Mining
No species-specific actions were developed.

21. Threat- Recreation
No species-specific actions were developed.

22. Threat- Residential/Commercial Development
No species-specific actions were developed.

23. Threat- Roads/Railroads
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23.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat

or range

23.1.1. Recovery Action: Prevent impairment to watershed hydrology

23.1.1.1.

23.1.1.2.

Action Step: Size culverts to accommodate flashy, debris-laden flows and maintain trash

racks to prevent culvert plugging and subsequent road failure.

Action Step: Stream crossings on THP parcels should be identified and mapped with the
intention of replacement or removal if they cannot pass 100 year flow. Design should
include fail safe measures to accommodate culvert overflow without causing massive road

fill failures.

23.1.2. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel

quality and quantity)

23.1.2.1.

23.1.2.2.

23.1.2.3.

23.1.2.4.

23.1.2.5.

Action Step: Use available best management practices for road construction, maintenance,
management and decommissioning (e.g. Weaver and Hagans, 1994; Sommarstrom et al.,

2002; Oregon Department of Transportation, 1999).

Action Step: Fully maintain all roads with inside ditches unless these roads have been
properly decommissioned. All roads with inside ditches should be evaluated, and problems

addressed, prior to the winter season.

Action Step: Conduct road and sediment reduction assessments to identify sediment-
related and runoff-related problems and determine level of hydrologic connectivity. The
assessments should prioritize sites and outline implementation timelines of necessary

actions.

Action Step: Install and maintain adequate energy dissipaters for culverts and other

drainage pipe outlets where needed.

Action Step: Decommission riparian road systems and/or upgrade roads (and skid trails on

forestlands) that deliver sediment into adjacent watercourses (CDFG 2004).

23.1.3. Recovery Action: Prevent impairment to passage and migration

23.1.3.1.

Action Step: Bridges associated with new roads or replacement bridges (including railroad

bridges) should be free span or constructed with the minimum number of bents feasible in

order to minimize drift accumulation and facilitate fish passage.

23.2. Objective: Address the inadequacy of existing regulatory mechanisms

23.2.1. Recovery Action: Address sediment and runoff sources from road networks and other actions that

deliver sediment and runoff to stream channels.

23.2.1.1.

Action Step: Permitting and funding agencies (State, Federal, and local) should evaluate all

authorized erosion control measures during the winter period.

23.2.2. Recovery Action: Prevent impairment to floodplain connectivity (impaired quality & extent)
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23.2.2.1.

23.2.2.2.

Action Step: Protect channel migration zones and their riparian areas by designing new

roads to allow streams to meander in historical patterns.

Action Step: Avoid new road construction within floodplains, riparian areas, unstable soils
or other sensitive areas until a watershed specific and/or agency/company specific road

management plan, protective of salmonids and their habitat, is created and implemented.

23.2.3. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel

quality and quantity)

23.2.3.1.

Action Step: Limit winter use of unsurfaced roads and recreational trails to decrease fine

sediment loads.

24. Threat- Severe Weather Patterns

24.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat

or range

24.1.1. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

24.1.2.

24.1.1.1.

24.1.1.2.

24.1.1.3.

24.1.1.4.

Action Step: Critical flow values should include minimum bypass flow requirements to
support upstream adult migration during winter months and juvenile rearing in the

summer and fall months.

Action Step: Develop offstream water containment sites for water trucks in order to

minimize onstream diversions during the summer low flow period.

Action Step: Identify and eliminate depletion of summer base flows from unauthorized

water uses.

Action Step: Evaluate the rate and volume of water drafting for dust control in streams or
tributaries and where appropriate, minimize water withdrawals that could impact coho
salmon. Consider existing regulations or other mechanisms when evaluating alternatives to
water as a dust palliative (including EPA-certified compounds) that are consistent with

maintaining or improving water quality (CDFG 2004).

Recovery Action: Reduce turbidity and suspended sediment

24.1.2.1.

24.1.2.2.

Action Step: Patterns of water runoff, including surface and subsurface drainage, should
match, to the greatest extent possible, the natural hydrologic pattern for the watershed in

timing, quantity, and quality.

Action Step: Protect high-risk shallow-seeded landslide areas and surfaces prone to erosion

from being mobilized by intense storm events.

25. Threat- Water Diversion/Impoundment

No species-specific actions were developed.

26. Threat- Watershed Process

No species-specific actions were developed.
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Table 3:

Implementation Schedule ~ Big Salmon Creek

Big Salmon Creek

Costs (LK)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY11-| FY 16- | FY21-| Entire
Number Level or Threat Action Description Number (Years) Partners FY1-5 [FY6-10| 15 20 25 Duration Comments
Address the present or threatened destruction,
|BSC-CCC- modification, or curtailment of the species
1.1 Objective Estuary habitat or range
BSC-CCC- |Recovery
144 Action Estuary Improve the quality of each estuarine habitat zone
Cost is ultimately dependent on scope and
extent of the limiting factors analysis. Cost
based on estuary use/residence timing at a cost
of $273,217. The study should include
California recommendations to address potential limiting
Coastal factors. Big Salmon has an estuary that does
Conservancy, not bar over during the summer low flow period.
CDFG, Comparisons between steelhead utilization and
BSC-CCC- Evaluate current conditions and potential limiting Conservation coho utilization in an open estuarine
1111 Action Step  |Estuary factors in Big Salmon Creek estuary. 3 10 Fund, NMFS 137.00 | 137.00 274 environment could also be evaluated.
These data would be most effective if
combined into a central repository and
restoration projects were prioritized
Address the present or threatened destruction, according to highest restoration priority.
|BScC-CCC- Floodplain modification, or curtailment of the species Cost for fish/habitat monitoring is estimated
2.1 Objective Connectivity habitat or range at $111,192/project.
BSC-CCC- |Recovery Floodplain
2.1.1 Action Connectivity Rehabilitate and enhance floodplain connectivity
CalFire,
De-commission elevated road alignments through Conservation
BSC-CCC- Floodplain riparian zones or adjacent to stream channels Fund, Public,
2111 Action Step  |Connectivity which functionally limit seasonal floodplain access. 3 10 RWQCB 30.00 | 30.00 60
This recommendation is more feasible within Big
Salmon Creek watershed because a large
portion of the watershed in owned by one
landowner and most of the roads in adjacent to
fish bearing watercourses are used exclusively
for timber harvest activities. Many of these
roads are dirt and most are used infrequently
and viable alternative routes likely exist in many
subbasins. Indiscriminate road density reduction
should be avoided so as not to preclude
CDFG, inhibiting future road realignments that could
Construct or create alcoves and backwater areas Conservation also effectively reduce sediment delivery. Cost
BSC-CCC- Floodplain where the lack of such habitat features limits Fund, Private based on decommissioning 12 miles of road at a
2112 Action Step  |Connectivity carrying capacity. 2 10 Landowners 23.00 | 23.00 46 rate of $12,000/mile.
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Big Salmon Creek

Costs (-SK)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY11-| FY 16- | FY21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 [FY6-10| 15 20 25 Duration Comments
Address the present or threatened destruction,
|BSC-CCC- modification, or curtailment of the species
3.1 Objective Habitat Complexity [habitat or range
BSC-CCC- |Recovery
3.1.1 Action Habitat Complexity  |Increase large wood frequency
CalFire, CDFG,
Conservation
BSC-CCC- Install properly sized large woody debris to Fund, Private
3.1.1.1 Action Step |Habitat Complexity |appropriate viability table targets. 2 5 Landowners 125.00 125
Encourage coordination of LWD placement in CalFire, CDFG,
streams as part of logging operations and road Conservation
BSC-CCC- upgrades to maximize size, quality, and efficiency of Fund, Private
31::2 Action Step |Habitat Complexity |effort (CDFG 2004). 2 100 Landowners In-Kind
Encourage retention and recruitment of large woody
debris for all historical CCC coho salmon streams to
maintain and enhance current stream complexity, CDFG,
pool frequency, and depth. Consult a hydrologist Conservation
BSC-CCC- and qualified fisheries biologist before removing Fund, Private
3148 Action Step |Habitat Complexity = [wood from streams. 1 100 Landowners In-Kind
BSC-CCC- [Recovery Improve frequency of primary pools, LWD, and
342 Action Habitat Complexity  |shelter ratings.
Historical logging practices effectively removed
all of the original conifer overstory (principally
redwood) throughout the basin. As a result, no
old-growth riparian stands remain within the
watershed. Analysis of WHR size classes for
Big Salmon Creek watershed suggests that
riparian stands are relatively well stocked, albeit
at a much younger age and generally in smaller
size classes. Loss of the original forest changed
the rate of recruitment and the quality of
instream habitat forming features (e.g., old
growth redwoods can persist instream for
hundreds of years as LWD, and due to their
large size create significant habitat forming
features). Tree recruitment into the stream
channel is likely at a slower rate than under
historical conditions, due, in part, to the much
Identify historic CCC coho salmon habitats lacking younger age of the extant riparian stands. Cost
in channel complexity, and promote restoration is based on treating 1 mile (assume 80
projects designed to create or restore complex CDFG, acres/mile in 15% High IP) at a rate of
habitat features that provide for localized pool Conservation $1,422/mile. Cost is expected to be minimal
BSC-CCC- scour, velocity refuge, and cover. Prioritize Core Fund, Private because most of the watershed is subject to
3.1.2.1 Action Step [Habitat Complexity  |areas first followed by Phase | areas. 2 10 Landowners 0.06 0.06 0 active timber management.
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Costs (-SK)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY11- [ FY 16- [ FY21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY15 |[FY6-10| 15 20 25 | Duration Comments
Address the present or threatened destruction,
BSC-CCC- modification, or curtailment of the species
5.1 Objective Landscape Patterns |habitat or range
Cost cannot be estimated because overall
BSC-CCC- [Recovery Reduce adverse impacts to watershed processes amount of landowner participation is unknown
5.1:1 Action Landscape Patterns |associated with road density (particularly for conservation easements).
Particular attention should be directed at
implementing this action along mainstem.
Mainstem temperatures are very warm,
particularly in the lower reaches, and it will take a
considerable time to grow the riparian canopy to
CalFire, sufficient size to add in overall stream shading.
Reduce road densities by 10 percent over the next Conservation Cost based on treating 2 miles (assume 80
BSC-CCC- 20 years, prioritizing high risk areas in historical Fund, Private acres/mile in 5% High IP) at a rate of
5.1.1.1 Action Step |Landscape Patterns |habitats. 3 10 Landowners 7250 | 72.50 145 $20,057/acre.
BSC-CCC- [Recovery
5.1.2 Action Landscape Patterns |Prevent increased landscape disturbance
Campbell
Timberland
Management,
Utilize BMP's which prevent fracturing of CDFG, NMFS,
landscapes and interruption of natural function in NOAARC,
BSC-CCC- forested watersheds, riparian corridors, and stream Private
5.1.2.1 Action Step |Landscape Patterns |systems 3 100 Landowners In-Kind
Campbell
Timberland
Management,
CDFG, NMFS,
Avoid new development, or road construction within NOAARC,
BSC-CCC- floodplains, riparian areas, unstable soils or other Private
5.1.2.2 Action Step |Landscape Patterns |sensitive areas 3 100 Landowners In-Kind
Some roads have been rocked - often through
the timber harvest process and these costs
Campbell should be considered an ongoing operation
Timberland expense and grant funds should be used
Management, sparingly excepting where critical needs exist on
CDFG, NMFS, discrete problematic road segments. Big
Conserve open space in un-fractured landscapes, NOAARC, Salmon Creek lacks many readily available rock
BSC-CCC- protect floodplain areas and riparian corridors, and Private sources and rock will likely need to be imported
5.1.2.3 Action Step [Landscape Patterns |develop conservation easements 3 100 Landowners In-Kind  |from a location outside the basin.
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Recovery Action .
Strategy Targeted Attribute Priority | Duration Recovery FY11-| FY 16- [ FY21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY 15 |[FY6-10| 15 20 25 | Duration Comments
Timber harvest remains a threat to coho
salmon habitat in Big Salmon Creek, but at
diminished levels compared to historical
Address the present or threatened destruction, practices. Even with application of new
BSC-CCC- modification, or curtailment of the species California Forest Practice Rules this threat is
8.1 Objective Riparian habitat or range anticipated to continue.
BSC-CCC- |Recovery
8.1.1 Action Riparian Improve tree diameter
CalFire,
Conservation
BSC-CCC- Conduct conifer release to promote growth of larger Fund, Private Cost dependent on feasibility of surface road
8.1.1.1 Action Step |Riparian diameter trees where appropriate. 2 20 Landowners 28.50 | 28.50 | 28.50 | 28.50 114 treatments for each road use and geology.
BSC-CCC- |Recovery
8.1.2 Action Riparian Improve canopy cover
The current Forest Practice Rules require
retention of a proportion of the largest diameter
CDFG, trees adjacent to water courses. This practice
Promote streamside conservation measures, Conservation should continue and potential expansion of the
BSC-CCC- including conservation easements, setbacks, and Fund, Private number of trees left for future recruitment should
8.1.2.1 Action Step  |Riparian riparian buffers (CDFG 2004). 3 20 Landowners TBD be considered.
Promote the re-vegetation of the native riparian
plant community within inset floodplains and riparian CDFG,
corridors to ameliorate instream temperature and Conservation
BSC-CCC- provide a source of future large woody debris Fund, Private
8.1.2.2 Action Step [Riparian recruitment. 2 20 Landowners 80.25 | 80.25 | 80.25 | 80.25 321
CDFG,
Ensure that adequate streamside protection Conservation
BSC-CCC- measures are implemented to provide shade Fund, Private This recommendation should be considered
8.1.2.3 Action Step |Riparian canopy and reduce heat inputs. Landowners In-Kind  |standard practice.
Address the present or threatened destruction, Many roads in the watershed have inside
BSC-CCC- modification, or curtailment of the species ditches. Cost should be considered part of
9.1 Objective Sediment habitat or range road maintenance costs.
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Costs (?K)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY11-| FY 16- | FY 21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY6-10| 15 20 25 Duration Comments
Active and abandoned logging roads and skid
trials exist throughout the basin and likely
contribute large volumes of sediment. Many
logging roads have been upgraded to modern
standards, but additional work remains before
impairment is minimized. An effective road
program should include a component that closes
and remediates unnecessary roads and skid
trails in an effort to lower overall road density in
the watershed. Road remediation for future
timber harvest plans should be considered a top
mitigation priority. The inventory should include
all roads in the watershed, including abandoned
roads. Many of these roads will likely not be
addressed until timber harvest is resumed and,
based on the low rate of projected harvest in the
watershed, the potential for sediment (both
through chronic input and large episodic events)
is high. Road rehabilitation from locations
identified as high risk should not be based solely
on timber harvesting schedules. Cost based on
BSC-CCC- [Recovery road assessment for 92 miles (assume 75% of
9.1.1 Action Sediment Reduce turbidity and suspended sediment road network) at a cost of $927/mile.
Where restricting winter access to unpaved roads is CDFG, Particular care should be directed to ensuring
not feasible, encourage measures such as rocking Conservation water outfalls avoid unstable slopes. Road
BSC-CCC- to prevent sediment from reaching coho salmon Fund, Private inventory should identify extent and need for
9.1.1.1 Action Step |Sediment streams (CDFG 2004). 3 20 Landowners In-Kind |energy dissipaters.
Costs may vary widely depending on number of
riparian roads and the magnitude of the problem
associated with the roads. Focus initial efforts
(and/or continue ongoing efforts) in Hazel Guich
BSC-CCC- |Recovery and Ketty Gulch. Cost accounted for in
9.1.2 Action Sediment Improve instream gravel quality LANDSCAPE PATTERNS.
CDFG,
Locations for sediment catchment basins should be Conservation
BSC-CCC- identified, developed and maintained, where Fund, Private
9.1.2.1 Action Step  |Sediment appropriate. 3 100 Landowners TBD
|BSC-CCC- Address the inadequacy of existing regulatory
10.1 Objective Viability mechanisms
BSC-CCC- [Recovery Refine assessment methods to more accurately
10.1.1 Action Viability identify and measure key habitat attributes.
CDFG, NMFS,
Private
Implement standardized assessment protocols (i.e., Consultants,
BSC-CCC- CDFG habitat assessment protocols) to ensure RFFI, State Cost based on stream flow modeling at a cost of
10.1.1.1 Action Step  |Viability ESU-wide consistency. 3 100 Parks In-Kind  |$63,000.
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Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY11- [ FY 16- [ FY21- | Entire
Number Level or Threat Action Description Number (Years) Partners FY1-5 [FY6-10| 15 20 25 Duration Comments
Cost will likely be captured within future timber
harvest operational costs and compliance with
1600 streambed alteration agreements. At least
two sites have already been constructed in Big
Salmon Creek watershed. Due to low summer
baseflows in Big Salmon Creek, this
recommendation may reduce direct take of listed
BSC-CCC- |Recovery salmonids that may otherwise result from water
10.1.2 Action Viability Increase spawner density truck diversions, particularly in dry years.
Low summer baseflows are present in Big
Salmon Creek watershed. This baseline
condition results in increased vulnerability of
rearing juvenile coho salmon to diversions.
Rates of diversion may increase in Big Salmon
Creek watershed due to reduced rates of timber
harvest (resulting in reduced oversight of some
of the ownership in the watershed) and
BSC-CCC- Conduct periodic, standardized spawning surveys increasing rates of illegal (and legal) cannabis
10.1.2.1 Action Step | Viability to estimate adult abundance in the watershed. 3 9 3.33 2,67 6 (marijuana) crops in Mendocino County.
Most diversions in Big Salmon watershed for
dust control are for timber management actions.
Conduct periodic, standardized juvenile surveys in CDFG, Most of these diversion have a 1600 agreement
BSC-CCC- the watershed. Surveys should include all three Conservation with the Department of Fish and Game and are
10.1.2.2 Action Step | Viability cohorts. 2 10 Fund 2.50 2.50 5 likely incorporated into existing operations.
Address the present or threatened destruction,
I|BSC-CCC- modification, or curtailment of the species
11.1 Objective Water Quality range or habitat
BSC-CCC- |Recovery This recommendation should be considered
11.1.1 Action Water Quality Reduce turbidity and suspended sediment standard practice.
CalFire, CDFG,
Develop a Sediment Reduction Plan that prioritizes Conservation Assess high-risk shallow seeded landslide
BSC-CCC- sites and outlines implementation and a timeline of Fund, Private areas, prioritize, and develop plans to
14134 Action Step  [Water Quality necessary actions. 2 10 Landowners TBD rehabilitate.
Address the present or threatened destruction,
I|BSC-CCC- Fire/Fuel modification, or curtailment of the species
15.1 Objective Management habitat or range
BSC-CCC- [Recovery Fire/Fuel Prevent impairment to instream substrate/food
15.11 Action Management productivity (impaired gravel quality and quantity)
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Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY11- [ FY 16- [ FY21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY15 |FY6-10| 15 20 25 | Duration Comments
Implement sedimentation reduction techniques in CalFire, CDFG, Many of these types of roads are present in Big
concert with prescribed fire techniques to minimize Conservation Salmon Watershed. Cost based on
BSC-CCC- Fire/Fuel sediment impacts to various coho salmon life Fund, Private decommissioning 5 miles of riparian road
15.1.1.1 Action Step |[Management stages. 2 100 Landowners In-Kind  |network at a rate of $12,000/mile.
Immediately implement appropriate sediment CalFire, CDFG, Use techniques that will require minimal
control measures following completion of fire Conservation management. Cost based on treating 1.25 miles
BSC-CCC- Fire/Fuel suppression while firefighters and equipment are on Fund, Private (assume 1 project/mile in 25% High IP) at a rate
15.1.1.2 Action Step |[Management site. 2 100 Landowners In-Kind  |of $36,046/mile.
CalFire, CDFG,
Conservation
BSC-CCC- Fire/Fuel Re-contour any new facility sites as soon as Fund, Private
15.1.1.3 Action Step |[Management possible after site cleanup and fire. 3 100 Landowners In-Kind
BSC-CCC- |Recovery Fire/Fuel
15.1.2 Action Management Prevent increased landscape disturbance
Poor LWD ratings were documented within the
watershed, due largely to a lack of functional
instream habitat according to shelter rating
values. LWD was likely removed during past
land management activities and well intentioned
stream clearing practices. However, since these
surveys were conducted, some efforts to
improve instream habitat conditions have been
conducted in the mainstem portions of Big
Salmon Creek. While significant efforts have
occurred, it is likely that instream habitat
conditions overall are not at the viability targets
for these aftributes. Due to the lack of
|downstream infrastructure in Big Salmon Creek,
itis assumed that most of the instream structure
In the event of a wildfire, we recommend CalFire will consist of LWD and that most of this
Resource Advisors contact the resource agencies structure will be left unanchored. LWD should
for ESA consultation (or technical assistance) consist of logs 1.5 to 2 times the bankfull
regarding the incident. The resource agencies can channel width. Cost based on treating 2.5 miles
BSC-CCC- Fire/Fuel provide guidance regarding critical resources in the (assume 1 project/mile in 50% High IP) at a rate
15.1.2.1 Action Step [Management area that may be affected by firefighting actions. 2 100 CalFire In-Kind  |of $25,000/mile.
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FY 6-10

FY 11-
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FY 16-
20

FY 21-
25

Entire
Duration

Comments

|BSc-CCC-
15.2

Objective

Fire/Fuel
Management

Address the inadequacies of regulatory
mechanisms.

To implement this recommendation,
additional streamlining of the THP process
for LWD input by regulatory agencies is
necessary. This recommendation should be
adopted as a reoccurring recommendation
for all restoration projects by individuals,
agencies, and organizations that fund
restoration projects. In the stream reaches of]
Big Salmon Creek where there is extremely
little downstream infrastructure, properly
sized trees could be felled into stream
channels to create these structures.
Coordinating instream large wood placement
with future timber harvest activities in the
watershed could result in substantial cost
savings and serve as an opportunity for
effective timber harvest plan mitigation.
Costs may vary significantly due to stream
access, varying paucity of large wood
between sub-watersheds, and installation
techniques. Big Salmon Creek has been
habitat typed and thus the stream reaches
lacking wood can be readily identified.
Projects occurring as part of ongoing timber
harvest actions will have lower overall costs
resulting in significant cost savings
compared to restoration projects occurring
absent timber management equipment
already nearby.

BSC-CCC-
15.2.1

Recovery
Action

Fire/Fuel
Management

Prevent impairment to water quality

This recommendation should be considered
standard practice.

BSC-CCC-
15.2.1.1

Action Step

Fire/Fuel
Management

Disseminate NMFS' October 9, 2007, jeopardy
biological opinion on the use of fire retardants to
local firefighting agencies and CalFire.

CalFire

BSC-CCC-
19.1

Objective

Logging

Address the present or threatened destruction,
modification, or curtailment of the species
habitat or range.

Big Salmon Creek
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Costs (-SK)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY11-| FY 16- | FY21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY15 |[FY6-10| 15 20 25 | Duration Comments
Sediment basins must be maintained on a yearly
basis. A limited number of areas may be
suitable for sediment catchment basins, but
where feasible, they should be used to retain
BSC-CCC- [Recovery Prevent impairment to floodplain connectivity and remove potentially chronic fine sediment
19.1.1 Action Logging (impaired quality & extent) sources that impact primary stream channels.
CalFire, CDFG,
Conservation
Timber harvest planning should evaluate and avoid Fund, Private
BSC-CCC- or minimize adverse impacts to offchannel habitats, Landowners,
19.1.1.1 Action Step  [Logging floodplains, ponds, and oxbows. 2 100 RPFs, RWQCB In-Kind
BSC-CCC- |Recovery Prevent impairment to stream hydrology (impaired
19.1.2 Action Logging water flow)
CalFire, CDFG,
Conservation
Fund, Private
BSC-CCC- Evaluate road surface treatment options to halt or Landowners,
19.1.2.1 Action Step  [Logging minimize impacts from water drafting and diversion 3 100 RPFs, RWQCB TBD
BSC-CCC- |Recovery
19.1.3 Action Logging Prevent impairment to habitat complexity
Cost based on surveying 5 miles of High IP at a
rate of $1,150/mile.. Itis assumed that only
sporadic sampling will occur in the Big Salmon
Creek watershed due to its status as a
Dependent watershed, and the overall
magnitude of ongoing sampling occurring
Timber management should be designed to allow CalFire, CDFG, elsewhere in the Lost Coast Diversity stratum.
BSC-CCC- trees in riparian areas to age, die, and naturally Conservation Cost are estimated from survey methods
19.1.3.1 Action Step  [Logging recruit into the stream. 3 100 Fund, RPFs In-Kind  |developed by Gallagher and Gallagher (2005).
Cost based on periodic juvenile sampling
(preferably snorkel counts) by trained biologist.
BSC-CCC- |Recovery Prevent impairment to instream substrate/food Assume reach-scale surveys during summer
19.1.4 Action Logging productivity (impaired gravel quality and quantity) months to identify presence/absence.
CalFire, CDFG,
Conservation
Fund, Private
BSC-CCC- Protect headwater channels with larger buffers to Landowners,
19.1.4.1 Action Step  |Logging minimize sediment delivery downstream. 2 100 RPFs, RWQCB In-Kind
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Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY11- [ FY 16- [ FY21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY 15 |[FY6-10| 15 20 25 | Duration Comments
CalFire, CDFG,
Encourage tree retention on the axis of headwall Conservation
swales. Any deviations should be reviewed and Fund, Private
BSC-CCC- receive written approval by a licensed engineering Landowners,
19.1.4.2 Action Step  [Logging geologist. 2 100 RPFs, RWQCB In-Kind
CalFire, CDFG,
Conservation
Map unstable soils and use that information to Fund, Private
BSC-CCC- guide land use decisions, road design, THPs, and Landowners, Cost for sediment assessment accounted for in
19.1.4.3 Action Step  [Logging other activities that can promote erosion. 2 10 RPFs, RWQCB | 13.00 | 13.00 26 LOGGING.
CalFire, CDFG,
Conservation
For areas with high or very high erosion hazard, Fund, Private
BSC-CCC- extend the monitoring period and upgrade road Landowners,
19.1.4.4 Action Step  [Logging maintenance for timber operations. 2 100 RPFs, RWQCB In-Kind
Past logging resulted in a conversion of the
forests from a redwood/Douglas-fir to many large
brushy areas of ceanothus. These areas, while
transitioning back to conifers, are at risk of
burning. The juxtaposition of rural residential
housing on the ridge tops may predispose Big
Salmon Creek at greater risk of fire. The
combination of younger conifer and hardwoods
likely leaves some portions of the Big Salmon
BSC-CCC- |Recovery Prevent adverse alterations to riparian species Creek watershed more vulnerable to wildfire than
19.1.5 Action Logging composition and structure under historical conditions.
CalFire, CDFG,
Conservation
Fund, Private
BSC-CCC- Manage riparian areas for their site potential Landowners, This recommendation should be considered a
19.1.5.1 Action Step  [Logging composition and structure. 2 100 RPFs, RWQCB In-Kind |standard practice.
This recommendation will result in a net cost
savings. This recommendation should be
BSC-CCC- [Recovery considered a standard practice and no additional
19.1.6 Action Logging Prevent increased landscape disturbance financial costs are anticipated.
CalFire, CDFG,
Conservation
Encourage low impact timber harvest techniques Fund, Private
BSC-CCC- such as full-suspension cable yarding (to improve Landowners,
19.1.6.1 Action Step |Logging canopy cover; reduce sediment input, etc.). 3 100 RPFs, RWQCB In-Kind  |Standard business practice.
BSC-CCC- |Recovery Prevent alterations to sediment transport (road
19.1.7 Action Logging condition/density, etc.)
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Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY11- [ FY 16- [ FY21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY15 |FY6-10| 15 20 25 | Duration Comments
Guidance could include informing CalFire in
regards to the presence of sensitive biological
resources in the watershed as well as
CalFire, CDFG, recommendations regarding watersource
Conservation locations. Protocols, similar to those
Fund, Private recommended here, are already in place
BSC-CCC- Reduce the amount and rate of even aged Landowners, between USFWS, NMFS, BLM, and USFS which
19.1.7.1 Action Step  [Logging management. 3 100 RPFs, RWQCB In-Kind  |could provide a template for CalFire.
|BSC-CCC- Address the inadequacy of existing regulatory
19.2 Objective Logging mechanisms
BSC-CCC- [Recovery
19.2.1 Action Logging Prevent increased landscape disturbance
Encourage timber landowners to implement
restoration projects as part of their timber CalFire, CDFG,
management practices in stream reaches and Conservation
where large woody material is deficient. Particular Fund, Private
BSC-CCC- focus should be directed to stream reaches in Hazel Landowners,
19.2.1.1 Action Step  [Logging and Ketty Gulch. 2 100 RPFs, RWQCB In-Kind
CalFire,
Mendocino
Discourage Mendocino County from rezoning County, Private
BSC-CCC- forestlands to rural residential or other land uses Landowners,
19.2.1.2 Action Step  [Logging (e.g., vineyards). 1 100 Public 0
CalFire,
Mendocino
Discourage home building or other incompatible County, NMFS,
BSC-CCC- land use in areas identified as timber production Private
19.21.3 Action Step  [Logging zones (TPZ). 1 100 Landowners 0
Address the present or threatened destruction,
|BSC-CCC- modification, or curtailment of the species This recommendation should be considered
23.1 Objective Roads/Railroads habitat or range standard practice.
Identification of unstable areas will provide
critical information for future THP planning and
road construction and road decommissioning
actions. ldentification of high risk areas will
provide important information for future road
decommissioning grant funds by identify areas
for prioritization. Cost based on erosion
BSC-CCC- |Recovery |assessment (assume 25% of total watershed
23.1.1 Action Roads/Railroads Prevent impairment to watershed hydrology acres) estimated at $12/acre.
CalFire, CDFG,
Conservation This recommendation applies to all THPs located
Size culverts to accommodate flashy, debris-laden Fund, Private in the mixed lithology geomorphic units with
BSC-CCC- flows and maintain trash racks to prevent culvert Landowners, steep slopes, and all sandstone geomorphic
23.1.1.1 Action Step |Roads/Railroads plugging and subsequent road failure. 2 100 RPFs, RWQCB In-Kind  |units (steep and gentle slopes).
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Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY11-| FY 16- | FY21-| Entire
Number Level or Threat Action Description Number (Years) Partners FY1-5 [FY6-10| 15 20 25 Duration Comments
Stream crossings on THP parcels should be
identified and mapped with the intention of CalFire, CDFG,
replacement or removal if they cannot pass 100 Conservation
year flow. Design should include fail safe measures Fund, Private
BSC-CCC- to accommodate culvert overflow without causing Landowners,
23.1.1.2 Action Step |Roads/Railroads massive road fill failures. 3 30 RPFs, RWQCB In-Kind
BSC-CCC- |Recovery Prevent impairment to instream substrate/food This recommendation should be considered
23.1.2 Action Roads/Railroads productivity (impaired gravel quality and quantity) standard practice.
Use available best management practices for road CalFire, CDFG,
construction, maintenance, management and Conservation
decommissioning (e.g. Weaver and Hagans, 1994, Fund, Private
BSC-CCC- Sommarstrom et al., 2002; Oregon Department of Landowners,
23.1.2.1 Action Step |Roads/Railroads Transportation, 1999). 2 100 RPFs, RWQCB TBD
Fully maintain all roads with inside ditches unless CalFire, CDFG,
these roads have been properly decommissioned. Conservation
All roads with inside ditches should be evaluated, Fund, Private
BSC-CCC- and problems addressed, prior to the winter Landowners, Where feasible, this recommendation should be
23.1.2.2 Action Step |Roads/Railroads season. 2 100 RPFs, RWQCB In-Kind  |considered standard practice.
Conduct road and sediment reduction assessments
to identify sediment-related and runoff-related CalFire, CDFG,
problems and determine level of hydrologic Conservation
connectivity. The assessments should prioritize Fund, Private
BSC-CCC- sites and outline implementation timelines of Landowners,
23423 Action Step [Roads/Railroads necessary actions. 2 10 RPFs, RWQCB | 43.00 | 43.00 86
CalFire, CDFG,
Conservation
Install and maintain adequate energy dissipaters for Fund, Private
BSC-CCC- culverts and other drainage pipe outlets where Landowners, This recommendation should be considered
23.1.2.4 Action Step |Roads/Railroads needed. 3 20 RPFs, RWQCB TBD standard practice.
CalFire, CDFG,
Decommission riparian road systems and/or Conservation
upgrade roads (and skid trails on forestlands) that Fund, Private
BSC-CCC- deliver sediment into adjacent watercourses (CDFG Landowners,
23.1.25 Action Step |Roads/Railroads 2004). 2 30 RPFs, RWQCB
BSC-CCC- [Recovery
23.1.3 Action Roads/Railroads Prevent impairment to passage and migration
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Strategy Targeted Attribute Priority | Duration Recovery FY11- [ FY 16- [ FY21-| Entire
Number Level or Threat Action Description Number (Years) Partners FY1-5 [FY6-10| 15 20 25 Duration Comments
Installing large woody material into stream
deficient in large wood should be considered a
top restoration priority. Restoration during
harvest activities provides a unique opportunity
to access key areas that are relatively
Bridges associated with new roads or replacement CalFire, CDFG, undisturbed in comparison to areas of the
bridges (including railroad bridges) should be free Conservation watershed with a large rural residential footprint.
span or constructed with the minimum number of Fund, Private Many landowners are discouraged from
BSC-CCC- bents feasible in order to minimize drift Landowners, implementing these practices due complexities
23.1.3.1 Action Step |Roads/Railroads accumulation and facilitate fish passage. 3 100 RPFs, RWQCB In-Kind  |in the permitting process.
|BSc-cccC- Address the inadequacy of existing regulatory
23.2 Objective Roads/Railroads mechanisms
Address sediment and runoff sources from road
BSC-CCC- |Recovery networks and other actions that deliver sediment
23.21 Action Roads/Railroads and runoff to stream channels.
Permitting and funding agencies (State, Federal, CalFire, CDFG,
BSC-CCC- and local) should evaluate all authorized erosion NRCS, RWQCB,
23.2.1.1 Action Step |Roads/Railroads control measures during the winter period. 3 100 USACE In-Kind
BSC-CCC- [Recovery Prevent impairment to floodplain connectivity
23.2.2 Action Roads/Railroads (impaired quality & extent)
CalFire, CDFG,
Conservation All new and replacement culverts should be
Protect channel migration zones and their riparian Fund, Private sized to accommodate a 100 year flow event.
BSC-CCC- areas by designing new roads to allow streams to Landowners, This recommendation should be considered
23.2.2.1 Action Step |Roads/Railroads meander in historical patterns. 2 100 RPFs, RWQCB In-Kind [standard practice.
Avoid new road construction within floodplains,
riparian areas, unstable soils or other sensitive
areas until a watershed specific and/or CalFire, CDFG,
agency/company specific road management plan, Conservation
BSC-CCC- protective of salmonids and their habitat, is created Fund, RPFs, These will likely be replaced as part of future
23.22.2 Action Step |Roads/Railroads and implemented. 1 10 RWQCB In-Kind  |timber harvest plans in Big Salmon watershed.
BSC-CCC- |Recovery Prevent impairment to instream substrate/food
23.2.3 Action Roads/Railroads productivity (impaired gravel quality and quantity)
CalFire, CDFG, Legacy roads from past logging activity continue
Conservation to impact Big Salmon Creek watershed. Many
Fund, Private of these roads were poorly situated and
BSC-CCC- Limit winter use of unsurfaced roads and Landowners, constructed, improperly maintained, and many
23.2.3.1 Action Step |Roads/Railroads recreational trails to decrease fine sediment loads. 2 100 RPFs, RWQCB In-Kind |have been abandoned.
Address the present or threatened destruction,
BSC-CCC- Severe Weather modification, or curtailment of the species Adopt NMFS (2001) Guidelines for Salmonid
24.1 Objective Patterns habitat or range Passage at Stream Crossings.
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BSC-CCC- [Recovery Severe Weather Prevent impairment to stream hydrology (impaired
24.1.1 Action Patterns water flow)
Critical flow values should include minimum bypass CDFG,
flow requirements to support upstream adult Conservation
BSC-CCC- Severe Weather migration during winter months and juvenile rearing Fund, Private
24.1.1.1 Action Step |Patterns in the summer and fall months. 3 10 Landowners 31.50 | 31.50 63
CalFire, This should be considered a standard business
Develop offstream water containment sites for water Conservation practice by regulatory agencies, however, due to
BSC-CCC- Severe Weather trucks in order to minimize onstream diversions Fund, Private staffing levels regulatory oversight is often
24.1.1.2 Action Step |Patterns during the summer low flow period. 2 10 Landowners In-Kind  |inadequate.
CDFG, CDFG
Law
Enforcement,
Conservation
Fund, NMFS
OLE, Sheriff
BSC-CCC- Severe Weather Identify and eliminate depletion of summer base Department,
24.11.3 Action Step |Patterns flows from unauthorized water uses. 1 20 SWRCB TBD
Preservation of remaining migration zones are a
high priority due to their importance for various
Evaluate the rate and volume of water drafting for salmonid lifestages. Protection of these areas
dust control in streams or tributaries and where will potentially help facilitate future restoration
appropriate, minimize water withdrawals that could actions. Old roads (and rail road grades) should
impact coho salmon. Consider existing regulations not be reopened unless for proper
or other mechanisms when evaluating alternatives CDFG, decommissioning purposes. Particular care
to water as a dust palliative (including EPA-certified Conservation should be directed at new road construction or
BSC-CCC- Severe Weather compounds) that are consistent with maintaining or Fund, Private reconstruction adjacent to Class 1 streams with
24.1.1.4 Action Step |Patterns improving water quality (CDFG 2004). 3 10 Landowners TBD high IP value habitat.
BSC-CCC- [Recovery Severe Weather This recommendation should be considered
24.1.2 Action Patterns Reduce turbidity and suspended sediment standard practice.
Patterns of water runoff, including surface and CDFG,
subsurface drainage, should match, to the greatest Conservation
BSC-CCC- Severe Weather extent possible, the natural hydrologic pattern for Fund, Private
24.1.2.1 Action Step |Patterns the watershed in timing, quantity, and quality. 2 100 Landowners In-Kind
Cost should be considered part of land owner
CDFG, road management plans. Frequent monitoring
Protect high-risk shallow-seeded landslide areas Conservation of gates and potential pioneer trails will likely be
BSC-CCC- Severe Weather and surfaces prone to erosion from being mobilized Fund, Private an ongoing requirement in Big Salmon
24122 Action Step |Patterns by intense storm events. 2 100 Landowners TBD watershed.
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Caspar Creek

Location *Mendocino County
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Watershed Area 8.0 Square Miles

A

Recovery Goals
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Potential Habitat: 12.5 miles

CaS 0 a I‘ C ree k Recovery Target: 435 Spawning Adult Coho Salmon

Current Instream, Watershed and Population Conditions

Habitat ‘ Passage & Riparian i Water Landscape

Fstuary/Lagoon Complexity Hydrology Migration Vegetation Quality Patterns

» Target habitat restoration and enhancement that will function between winter » Promote restoration projects designed to create or restore alcove and
base flow and flood stage backchannel habitats

+ Existing areas with floodplains or off channel habitats should be protected » Decommission elevated road alignments through riparian zones or adjacent
from future development of any kind to stream channels which functionally limit seasonal floodplain access

* Maintain current LWD, boulders, and other structure providing features to * Close unauthorized trails and conduct appropriate decommissioning practices

maintain current stream complexity, pool frequency, and depth

+ Continue funding of lifecycle station operated by CDFG, and continue ongoing
juvenile sampling efforts in the watershed

RCCOVCI’L) Fartncrs 5 s RESOURCES AGENCY

- it g B

: = FISHEGAME

Jaclcson Demonstration Statc ]:orcst, 5 ¥ M,

0 ) o MENDOCIN
USFS Facnclc Southwcst Kcscarch Statlon ; ek M"D TRUST

Photo courtesy from left to right: Josh Fuller, NMFS, Campbell Timberland, KRIS Information System, Eli Asarian and Morgan Bond, SWFSC



Caspar Creek

Potential Habitat: 12.5 miles

Recovery Target: 435 Spawning Adult Coho Salmon

Future Threats

Hatcheries &
Aquaculture

Disease & Fishing &

Predation

Fire & Fuel

Management Collecting

MEDIUM

MEDIUM MEDIUM ’

MEDIUM

Livestock &

Ranching

Urban
Development

Roads & Severe

Recreation Railroads

Logging Mining

Weather

Diversions &

Impoundment

HIGH ’ MEDIUM ’

Reducing Future Threats

Priority 1: Immediate Threat Abatement Actions
Identify and hydrologically disconnect problematic legacy roads or landings
within WLPZ's
Discourage rural residential housing on forest lands
Limit winter use of unsurfaced roads and recreational trails

Avoid new road construction within floodplains, riparian areas, unstable soils
or other sensitive areas

Protect sources of cool water input from future diversions

Priority 2 & 3: Long-Term Threat Abatement Actions
Conduct conifer release to promote growth of larger diameter trees where
appropriate

Encourage Jackson Demonstration State Forest and USFS to implement
restoration projects

Encourage low impact timber harvest techniques

Conserve and manage forestlands for older forest stages

Reduce the amount and rate of even aged management

Implement the Jackson Demonstration State Forest Road Management Plan
Replace or remove stream crossings if they cannot pass 100 year flow
Minimize water withdrawals for dust control

( onservation High]ights

Courtesy Rick Macedo, CDFG, 2009

* Watershed research actions since 1962 by Jackson Demonstration State Forest and
US Forest Service Pacific Southwest Research Station.

® Coho salmon life cycle station operated by DFG.



Caspar Creek
Priority Areas for
Protection and Restoration

A City/Town
™\ Highway
| ~~— Stream (1:24,000)

Potential Habitat used to derive
Population Abundance Targets

- 4 =Watershed Boundary
- F: ; Initial Focus

» - Core Areas
- Phase I Expansion

Phase II Expansion

Figure 1: Map of Caspar Creek
Caspar Creek September 2012
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Caspar CCC coho salmon- Conservation Targets

Figure 2: Viability Results by Lifestage
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Table 1: CAP Viability Results ~ Caspar Creek

Caspar Creek

211

Target Attribute Indicator Result Rating Method Desired Criteria
Adults Habitat Complexity Large Wood F:g:: rg)c y BFWO-10 13.3 Key Pieces/100m NMFS Expert Estuary/Lagoon Parel 610 11 key pcs/100m
Adults Habitat Complexity Laige Wood Fr;iieerrlsc)y (BFW 10-100 1.3 t0 4 Key Pieces/100m NMFS Expert Estuary/Lagoon Panel 1.310 4 Key Pieces/100 meters
Adls Habiat Compleiy PoolRiffe/Flatwater Rato 67% streams 95% Ir\l’i’i-ffljrzsgﬂo% Pools; >20% SEC AralsHICDFG Data 75% to 90% of streansée .If’;esK)m (>30% Pooks; >20%
Adults Habitat Complexity Shelter Rating 33% streams 3% IP-km (>80 stream average) SEC Analysis/CDFG Data 75% to 90% of streams/ IP-Km (>80 stream average)
Adults Hydrology Passage Flows Risk Factor Score =33 SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
Adults Passage/Migration Passage at Mouth or Confiuence >90% of IP-km accessible SEC Analysis/CDFG Data 75% of IP-Km to 90% of IP-km
Adults Passage/Migration Physical Barriers 100% of IP-kmaccessible SEC Analysis/'CDFG Data 75% of IP-Km to 90% of IP-km
Adults Riparian Vegetation Tree Diameter (North of SF Bay) 56% Class 5 & 6 across IP-km SEC Analysis/'CDFG Data 55 - 69% Class 5 & 6 across IP-km
Adults Riparian Vegetation Tree Diameter (South of SF Bay) NA 0 SEC Analysis’CDFG Data >80% Density rating "D" across IP-km
Adults Sediment Quaniy & Disérri:\t:teign of Spavring >90% of IP-kmaccessible - SEC Analysis/CDFG Data 75% of IP-Km to 90% of IP-km
Adults Velocity Refuge Floodplain Connectivity 50-80% Response Reach Connectivity Fair SEC Analysis’CDFG Data >80% Response Reach Connectivity
Adults Water Quality Toxicity No Acute or Chronic - SEC Analysis’CDFG Data No Acute or Chronic
Ads Water Qualty Tutidiy 50% to 74% of :z;erzrr;i/; Erklgw ‘A:?intains severity Fair SEC AralsHICDFG Data 75% to 90% ofssct(r)erzn;l?’lzrlfor‘\:ve nrmaintains severity
Adults Viability Density 1-20 per IP-kmto < low risk spawner density Fair SEC Analysis/CDFG Data low risk spawner density per Spence (2008)
Eggs Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score = <35 SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
Eggs Hydrology Redd Scour Risk Factor Score = <35 SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
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Fair

NMFS Instream Flow Analysis

12-14% (0.85mm) and <30% (6.4mm)

NMFS Instream Flow Analysis

75% to 90% of streams/ IP-Km (>50% stream average
scores of 1 & 2)

Fair

NMFS Instream Flow Analysis

Properly Functioning Condition

NMFS Instream Flow Analysis

6t 11 key pcs/100m

NMFS Instream Flow Analysis

1.3 to 4 Key Pieces/100 meters

NMFS Instream Flow Analysis

75% to 89% of streams/ IP-Km (>49% of pools are
primary pook)

NMFS Instream Flow Analysis

75% to 90% of streams/ IP-Km (>30% Pools; >20%
Riffles)

NMFS Instream Flow Analysis

75% to 90% of streams/ IP-Km (>80 stream average)

NMFS Instream Flow Analysis

NMFS Flow Protocol: Risk Factor Score 35-50

NMFS Watershed Characterization

NMFS Flow Protocol: Risk Factor Score 35-50

NMFS Watershed Characterization

0.01 - 1 Diversions/10 IP km

NMFS Watershed Characterization

75% of IP-Kmto 90% of IP-km

Eggs Sediment Gravel Quality (Bulk) 15-17% (0.85mm) and <30% (6.4mm)
i ) 100% of streams/ IP-km (>50% stream average
Eggs Sediment Gravel Quality (Embeddedness) scores of 1 &.2)
Summer Rearing Juveniles Estuary/Lagoon Quality & Extent Impaired but functioning
Summer Rearing Juveniles Habitat Complexity Large Wood Frequency (Barkiul Wit 0 13.3 Key Pieces/100m
10 meters)
) ; . . Large Wood Frequency (Bankfull Width !
Summer Rearing Juveniles Habitat Complexity 10-100 meters) 1.3 to 4 Key Pieces/100m
0, 04 |P-km (>499
Summer Rearing Juveniles Habitat Complexity Percent Primary Pools 33% streams 23 A) IP-km (>499% of pools are
primary pools)
7% 7% 1P-km (>30% Pools; >20%
Summer Rearing Juveniles Habitat Complexity PoolRRiffle/Flatwater Ratio 67% streams 97% RifﬂI: sg 30% Pools; >20%
Summer Rearing Juveniles Habitat Complexity Shelter Rating 33% streams 3% IP-km (>80 stream average)
Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow) Risk Factor Score =35-50
Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score = <35
Summer Rearing Juveniles Hydrology Number, Condmgn ar_\dlor Magnitude of 0 Diversions
Diversions
Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence >90% of IP-km accessible
Summer Rearing Juveniles Passage/Migration Physical Barriers 100% of 1P-km accessible
0 0% |P-km (>859
Summer Rearing Juveniles Riparian Vegetation Canopy Cover 100%streams 100% IP-km (>85% average strearn
canopy)
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) 56% Class 5 & 6 across IP-km
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA
0, .| 0,

Summer Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) 100% of streams/ IP-km (>50% streamaverage

scores of 1 & 2)

Caspar Creek
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Population Profile/BPJ 75% of IP-Kmto 90% of IP-km
0 0 - >850
SEC o PADICDFG Data 75% to 90% of streams/ IP-Km (>85% average stream
canopy)
Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
SEC or PAD/CDFG Data >80% Density rating "D" across IP-km
0 0, - 0,
SEC or PADICDEG Data 75% to 90% of streams/ IP-Km (>50% stream average

scores of 1 & 2)
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50 to 74% IP-km (<20 C MWMT; <16 C MWMT

Population Profile/BPJ

7510 89% IP km (<16 C MWMT)

NMFS Watershed Characterization/CWHR

No Acute or Chronic

NMFS Watershed Characterization/CWHR

75% to 90% of streams/ IP-Km maintains severity
score of 3 or lower

SEC Analysis/CDFG Data

0.5 - 1.0 fish/meter"2

NMFS Watershed Characterizatio/CWHR

75-90% of Historical Range

NMFS Watershed Characterizatio/CWHR

6 to 11 key pcs/L00m

NMFS Watershed Characterizatio/CWHR

1.3 to 4 Key Pieces/100 meters

NMFS Watershed Characterization/CWHR

75% to 90% of streams/ IP-Km (>30% Pools; >20%

Riffles)

CDF Vegetation Maps/BPJ 75% to 90% of streams/ IP-Km (>80 stream average)
Population Profile/BPJ 75% of IP-Kmto 90% of IP-km
Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km

SEC Analysis/CDFG Data >80% Density rating "D" across IP-km

0 0/ - 0,
SEC Analysk/CDFG Data 75% to 90% of streams/ IP-Km (>50% stream average
scores of 1 & 2)
SEC Analysis/CDFG Data >80% Response Reach Connectivity

Summer Rearing Juveniles Water Quali Temperature (MWM
! R : Qualty perature ( m where coho IP overlaps)
Summer Rearing Juveniles Water Quality Toxicity No Acute or Chronic
) " . - .
Sumer Rearing Juvenis Water Qualty Tubidiy 75% to 90% of streams/ IP-km maintains severity
score of 3 or lower
Summer Rearing Juveniles Viability Density 0.2-0.5 fishimeter"2
Summer Rearing Juveniles Viability Spatial Structure 75-90% of Historical Range
Winter Rearing Juveniles Habitat Complexity Large Wood Frequency (Bankull Width O 13.3 Key Pieces/100m
10 meters)

. . . . . Large Wood Frequency (Bankfull Width ’

Winter Rearing Juveniles Habitat Complexity 10-100 meters) 1.3 to 4 Key Pieces/100m
0, 0, .| 0, - 0,

Winter Rearing Juveniles Habitat Complexity PoollRiffle/Flatwater Ratio 67% streams 95% :__: fl:l?s§>30 % Pools; >20%
Winter Rearing Juveniles Habitat Complexity Shelter Rating 339% streams 3% IP-km (>80 stream average)
Winter Rearing Juveniles Passage/Migration Physical Barriers 100% of IP-km accessible
Winter Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) 56% Class 5 & 6 across 1P-km
Winter Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA

. . . . . ) 100% of streams/ IP-km (>50% stream average
Winter Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) ’ (50% Verag

scores of 1 & 2)
Winter Rearing Juveniles Velocity Refuge Floodplain Connectivity <50% Response Reach Connectivity
Winter Rearing Juveniles Water Quality Toxicity No Acute or Chronic
0 . . .

Wirter Rearing Juvenies Water Qualty Tubidiy <50% of streams/ IP-km maintains severity score

of 3 or lower

NMFS Watershed Characterization

No Acute or Chronic

Caspar Creek
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NMFS Watershed Characterization

75% to 90% of streams/ IP-Km maintains severity
score of 3 or lower

September 2012



Smolts Estuary/Lagoon Quality & Extent Impaired but functioning

Smolts Habitat Complexity Shelter Rating 33% streams 3% IP-km (>80 stream average)

Sols Hyarolgy Number, Condli;i:,r; igsr Magnitude of 0 Diversions

Smolts Hydrology Passage Flows Risk Factor Score = <35

Smolts Passage/Migration Passage at Mouth or Confluence >90% of IP-km accessible

Smolts Smoltification Temperature >90% IP-km (>6 and <14 C)

Smolts Water Quality Toxicity No Acute or Chronic

Sols Water Qualty Turidiy <50% of streams/ L?—gr;]rrlr;a‘::trains severity score

Smolts Viability Abundance Abundance leading to high risk spawner density = 0
Watershed Processes Hydrology Impervious Surfaces 0.233% of Watershed in Impervious Surfaces
Watershed Processes Landscape Patterns Agricutture 0% of Watershed in Agriculture
Watershed Processes Landscape Patterns Timber Harvest 2% of Watershed in Timber Harvest
Watershed Processes Landscape Patterns Urbanization 7% of watershed >1 unit/20 acres
Watershed Processes Riparian Vegetation Species Composition 51-74% Historical Species Composition
Watershed Processes Sediment Transport Road Density 5.1 Miles/Square Mile
Watershed Processes Sediment Transport Streamside Road Density (100 m) 5.8 Miles/Square Mile

Caspar Creek 214

Fair

SEC Analysis’”CDFG Data Properly Functioning Condition
Population Profile 75% to 90% of streams/ IP-Km (>80 stream average)
Population Profile 0.01 - 1 Diversions/10 IP km
TRT Spence (2008) NMEFS Flow Protocol: Risk Factor Score 35-50
TRT Spence (2008) 75% of IP-Kmto 90% of IP-km
TR Spence (2008) 75-90% IP-Km (>6 and <16 C)
TRT Spence (2008) No Acute or Chronic
EPARWQCBINMFS Crieria 15910 90% Of:Ct;erz';/;Z'rm;‘aimaim severty
Newcombe and Jensen 2003 Smolt abundance F:(e)rpsr;(ei::g: (k;\(l)vorsls)k spawner density
SEC Analysis 3-6% of Watershed in Impervious Surfaces
EPA/RWQCB/NMFS Criteria 10-19% of Watershed in Agriculture
Newcombe and Jensen 2003 25-15% of Watershed in Timber Harvest
EPAIRWQCB/NMFS Criteria 8-11% of watershed >1 unit/20 acres
Newcombe and Jensen 2003 51-74% Intact Historical Species Composition
EPA/RWQCB/NMFS Criteria 1.6 to 2.4 Miles/Square Mile
Newcombe and Jensen 2003 0.1t0 0.4 Miles/Square Mile
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Table 2: CAP Threats Results ~ Caspar Creek

Summer

Winter

Threats Across Targets Adults Eggs Rearing Rearing Smolts | ‘atershed
. . Processes
Juveniles Juveniles
Project-specific threats 1 2 3 4 5 6

1 | Agriculture

2 | Channel Modification

3 | Disease, Predation and Competition

4 | Fire, Fuel Management and Fire Suppression
5 | Fishing and Collecting

6 | Hatcheries and Aquaculture

7 | Livestock Farming and Ranching

8 | Logging and Wood Harvesting

9 | Mining

10 | Recreational Areas and Activities

11 | Residential and Commercial Development
12 | Roads and Railroads

13 | Severe Weather Patterns

14 | Water Diversion and Impoundments

Threat Status for Targets and Project

Caspar Creek

215

Overall Threat
Rank
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Central CA Coast Coho Salmon ~ Caspar Creek
ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary

1.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.

1.1.1. Recovery Action: Enhance and restore estuary function by improving complex habitat features.
1.1.1.1.  Action Step: Evaluate enhancement opportunities for the Caspar estuary.
1.1.1.2. Action Step: Evaluate water quality conditions.

1.1.1.3. Action Step: Evaluate juvenile salmonid usage of the Caspar estuary during the summer and

late fall period.

2. Restoration- Floodplain Connectivity

2.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range.
2.1.1. Recovery Action: Rehabilitate and enhance floodplain connectivity

2.1.1.1. Action Step: Promote restoration projects designed to create or restore alcove, backchannel,

ephemeral tributary, or seasonal pond habitats.

2.1.1.2. Action Step: Target habitat restoration and enhancement that will function between winter base

flow and flood stage.

2.1.1.3. Action Step: Existing areas with floodplains or off channel habitats should be protected from

future urban development of any kind.

2.1.14. Action Step: De-commission elevated road alignments through riparian zones or adjacent to

stream channels which functionally limit seasonal floodplain access.

3. Restoration- Habitat Complexity

3.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range
3.1.1. Recovery Action: Improve frequency of primary pools, LWD, and shelter ratings.

3.1.1.1. Action Step: Maintain current LWD, boulders, and other structure providing features to

maintain current stream complexity, pool frequency, and depth (CDFG 2004).

3.1.1.2. Action Step: Install properly sized large woody debris placed and constructed to improve

instream shelter ratings.

4. Restoration- Hydrology
No species-specific actions were developed.

5. Restoration- Landscape Patterns
No species-specific actions were developed.
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6. Restoration- Passage
No species-specific actions were developed.

7. Restoration- Pool Habitat
No species-specific actions were developed. See Habitat Complexity.

8. Restoration- Riparian
No species-specific actions were developed.

9. Restoration- Sediment

9.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.
9.1.1. Recovery Action: Improve instream gravel quality and food productivity.

9.1.1.1. Action Step: Permitting agencies (State, Federal, and local) should evaluate all authorized

erosion control measures during the winter period.

9.1.1.2. Action Step: Close unauthorized trails and conduct appropriate decommissioning practices.

Hydrologically disconnect trails from associated waterways.

10. Restoration- Viability

10.1. Objective: Address the inadequacy of existing regulatory mechanisms
10.1.1. Recovery Action: Increase spatial structure and diversity
10.1.1.1. Action Step: Continue funding of lifecycle station operated by CDFG.

10.1.1.2. Action Step: Continue ongoing juvenile sampling efforts in the watershed. Establish consistent

reporting methods to ensure ESU-wide consistency.

10.1.2. Recovery Action: Increase abundance

10.1.2.1. Action Step: Work with existing permittees to rescue juvenile coho salmon that are under an
imminent risk of stranding and mortality and relocate to suitable habitat when deemed
appropriate by NMFS and CDFG.

11. Restoration- Water Quality

11.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range
11.1.1. Recovery Action: Reduce turbidity and suspended sediment

11.1.1.1. Action Step: Conduct sediment source surveys to identify existing sources of high sediment
yield using accepted protocols and develop and implement recommendations to address sources

of detrimental sediment input.

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices
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No species-specific actions were developed.

13. Threat- Channel Modification
No species-specific actions were developed.

14. Threat- Disease/Predation/Competition
No species-specific actions were developed.

15. Threat- Fire/Fuel Management
No species-specific actions were developed.

16. Threat- Fishing/Collecting

No species-specific actions were developed.

17. Threat- Hatcheries
No species-specific actions were developed.

18. Threat- Livestock
No species-specific actions were developed.

19. Threat- Logging
19.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.
19.1.1. Recovery Action: Prevent impairment to habitat complexity

19.1.1.1. Action Step: Conduct conifer release to promote growth of larger diameter trees where

appropriate.

19.1.1.2. Action Step: Encourage Jackson Demonstration State Forest and USFS to implement restoration
projects as part of their ongoing practices in priority stream reaches and where LWD is found

lacking.

19.1.2. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel quality

and quantity)

19.1.2.1. Action Step: Encourage tree retention on the axis of headwall swales. Any deviations should be

reviewed and receive written approval by a licensed engineering geologist.

19.1.2.2. Action Step: New THPs should identify problematic legacy roads within WLPZ's, decommission

them, and revegetate the area with appropriate native species.

19.1.2.3. Action Step: Encourage low impact timber harvest techniques such as full-suspension cable

yarding (to improve canopy cover; reduce sediment input, etc.).
19.1.3. Recovery Action: Prevent increased landscape disturbance
19.1.3.1. Action Step: Conserve and manage forestlands for older forest stages.
19.2. Objective: Address the inadequacy of existing regulatory mechanisms.

19.2.1. Recovery Action: Prevent increased landscape disturbance
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19.2.2.

19.2.3.

19.2.1.1.

19.2.1.2.

Action Step: Reduce the amount and rate of even aged management.

Action Step: Discourage Mendocino County from rezoning forestlands to rural residential or

other land uses (e.g., vineyards).

Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel quality

and quantity)

19.2.2.1.

19.2.2.2.

19.2.2.3.

Action Step: Extend the monitoring period and upgrade THP road maintenance after harvest.

Action Step: Map unstable soils and use that information to guide land use decisions, road

design, THPs, and other activities that can promote erosion.

Action Step: Protect headwater channels with larger buffers to minimize sediment delivery

downstream.

Recovery Action: Prevent impairment to habitat complexity

19.2.3.1.

20. Threat- Mining
No species-specific actions were developed.

21. Threat- Recreation

Action Step: Assign NMFS staff to conduct THP reviews of the highest priority areas using
revised "Guidelines for NMFS Staff when Reviewing Timber Operations: Avoiding Take and
Harm of Salmon and Steelhead" (NMFS 2004).

No species-specific actions were developed.

22. Threat- Residential/Commercial Development

No species-specific actions were developed.

23. Threat- Roads/Railroads

23.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range

23.1.1. Recovery Action: Prevent impairment to instream substrate

Caspar Creek

23.1.1.1.

23.1.1.2.

23.1.1.3.

23.1.1.4.

23.1.1.5.

Action Step: Implement the Jackson Demonstration State Forest Road Management Plan.

Action Step: Reduce road densities by 10 percent over the next 20 years, prioritizing high risk

areas in historical habitats.

Action Step: Establish adequate spoils storage sites throughout the watershed so that material

from landslides and road maintenance can be stored safely away from coho streams.

Action Step: Install sediment traps for pretreatment, and a modified culvert system that can act

as an efficient detention system.

Action Step: Conduct annual inspections of all roads prior to winter. Correct conditions that are
likely to deliver sediment to streams. Hydrologically disconnect roads.
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23.1.1.6. Action Step: Use available best management practices for road construction, maintenance,
management and decommissioning (e.g. Weaver and Hagans, 1994; Sommarstrom et al., 2002;

Oregon Department of Transportation, 1999).
23.1.2. Recovery Action: Prevent impairment to watershed hydrology

23.1.2.1. Action Step: Stream crossings should be identified and mapped with the intention of
replacement or removal if they cannot pass 100 year flow. Design should include fail safe

measures to accommodate culvert overflow without causing massive road fill failures.
23.2. Objective: Address the inadequacy of existing regulatory mechanisms
23.2.1. Recovery Action: Prevent impairment to instream substrate

23.2.1.1. Action Step: Licensed engineering geologists should review and approve grading on inner gorge

slopes.

23.2.1.2. Action Step: Limit winter use of unsurfaced roads and recreational trails by unauthorized

individuals and impacting uses to decrease fine sediment loads.

23.2.1.3. Action Step: Avoid new road construction within floodplains, riparian areas, unstable soils or
other sensitive areas until a watershed specific and/or agency/company specific road

management plan is created and implemented.

24. Threat- Severe Weather Patterns

24.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range
24.1.1. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

24.1.1.1. Action Step: CDFG, SWRCB, RWQCB, CalFire, and other agencies and landowners, in
cooperation with NMFS, should evaluate the rate and volume of water drafting for dust control
in streams or tributaries and where appropriate, minimize water withdrawals that could impact

coho salmon during droughts.
24.1.2. Recovery Action: Reduce turbidity and suspended sediment

24.1.2.1. Action Step: Patterns of water runoff, including surface and subsurface drainage, should match,
to the greatest extent possible, the natural hydrologic pattern for the watershed in timing,

quantity, and quality.

24.1.2.2. Action Step: Protect high-risk shallow-seeded landslide areas and surfaces prone to erosion from

being mobilized by intense storm events.
24.1.3. Recovery Action: Prevent impairment to water quality (impaired instream temperature)
24.1.3.1. Action Step: Protect sources of cool water input from future diversions.

25. Threat- Water Diversion/Impoundment
No species-specific actions were developed.

26. Threat- Watershed Process
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No species-specific actions were developed.
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Table 3: Implementation Schedule ~ Caspar Creek

Costs (3K)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY 11-| FY 16- | FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |FY 6-10| 15 20 25 | Duration Comments
Address the present or threatened destruction,
CaC-CCC- modification, or curtailment of the species
11 Objective |Estuary habitat or range.
CaC-CCC- |Recovery Enhance and restore estuary function by improving
114 Action Estuary complex habitat features.
Evaluation should include analysis of the
historical tidal prism compared to the current
prism of the estuary. If breaching occurs it
should also be evaluated and a series of
recommendations (if necessary) should be
proposed. Careful consideration should be
given to preservation of historical foundations of
the Caspar Saw Mill which is located in the
CalFire, CDFG, estuary. The estuary is small and potential
CaC-CCC- Evaluate enhancement opportunities for the Caspar Mendocino benefits should be carefully considered. Cost
i Action Step |Estuary estuary. 3 10 County, USFS 137.50 | 137.50 275  |for estuary use is estimated at $273,217/project.
Cost estimates may be on the high range and
should not exceed this estimate. Sampling in
the lagoon should be relatively straight forward
CDFG, Jackson due to the relatively small tidal prism of the
Demonstration Caspar estuary. Cost for continuous water
State Forest, quality monitoring is estimated at $5,000/station.
Mendocino Assume a minimum of 3 for the lagoon. Cost
CaC-CCC- County, estimate does not account for maintenance or
1112 Action Step |Estuary Evaluate water quality conditions. 3 10 RWQCB, USFS | 7.50 7.50 15 data management.
Coho salmon use of the Caspar estuary during
the summer/late fall is unknown. Lagoons are
documented to be important rearing habitats for
juvenile steelhead and it is possible the Caspar
lagoon may serve a similar role as documented
by researchers in other central California
lagoons. If coho salmon utilization is limited,
measures to improve the overall productivity of
CDFG, Jackson this habitat feature should be evaluated and
Demonstration enhancement measures proposed. Cost for
CaC-CCC- Evaluate juvenile salmonid usage of the Caspar State Forest, evaluating juvenile salmonid use of the estuary
1.1.1.3 Action Step|Estuary estuary during the summer and late fall period. 3 10 USFS is accounted for in above action steps.
Address the present or threatened destruction,
CaC-CCC- Floodplain modification or curtailment of the species
2.1 Objective |[Connectivity habitat or range.
CaC-CCC- |Recovery |Floodplain
214 Action Connectivity Rehabilitate and enhance floodplain connectivity

Caspar Creek
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Caspar Creek

Costs (3K)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY 11-| FY 16- | FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |FY 6-10| 15 20 25 | Duration Comments
CalFire, Jackson
Promote restoration projects designed to create or Demonstration Cost based on treating 1 mile (assume 1
CaC-CCC- Floodplain restore alcove, backchannel, ephemeral tributary, State Forest, project/mile in 25% High IP) at a rate of
2414 Action Step |Connectivity or seasonal pond habitats. 2 5 USFS 36.00 36 $36,046/mile.
Floodplains have incised and it is likely, based
on this incision, that undercut banks and other
CalFire, cover/shelter analogs are significantly less
California functional than under historical conditions.
Coastal Based on these criteria high velocity refugia are
Conservancy, considered marginal. Increased LWD
CDFG, Jackson frequencies may provide the winter habitat
Target habitat restoration and enhancement that Demonstration targeted by this action. Cost based on treating
CaC-CCC- Floodplain will function between winter base flow and flood State Forest, 2.5 miles (assume 1 project/mile in 50% High
21.1.2 Action Step |Connectivity stage. 2 5 USFS 62.50 63 IP) at a rate of $25,000/mile.
CalFire, Jackson
Existing areas with floodplains or off channel Demonstration
CaC-CCC- Floodplain habitats should be protected from future urban State Forest,
21.1.3 Action Step|Connectivity development of any kind. 1 100 USFS In-Kind
CalFire, Jackson
De-commission elevated road alignments through Demonstration
CaC-CCC- Floodplain riparian zones or adjacent to stream channels State Forest, Cost based on decommissioning 2 miles of
2.1.1.4 Action Step |Connectivity which functionally limit seasonal floodplain access. 2 10 USFS 12.00 | 12.00 24 riparian road network at a rate of $12,000/mile.
Address the present or threatened destruction,
CaC-CCC- Habitat modification or curtailment of the species
3.1 Objective |Complexity habitat or range
CaC-CCC- |Recovery Improve frequency of primary pools, LWD, and
3.1.1 Action Habitat Complexity |shelter ratings.
CalFire, CDFG,
Maintain current LWD, boulders, and other Jackson
structure providing features to maintain current Demonstration
CaC-CCC- stream complexity, pool frequency, and depth State Forest, Cost are minimal if passive management of key
31441 Action Step|Habitat Complexity [(CDFG 2004). 1 100 USFS In-Kind [habitat features are left intact.
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Caspar Creek

Costs (3K)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY 11-| FY 16- | FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-§ |[FY 6-10] 15 20 25 | Duration Comments
It is anticipated that significant cost savings (and
ecological benefits) would be realized if
unsecured woody material (sized at 1.5 to 2
times bankfull) is used over engineered
structures. Large woody material should be
targeted to reach density and volume outlined in
the Viability table in this document. Additional
and very significant cost savings would be
realized it natural recruitment into the watershed
was allowed to stay in place. These actions will
improve summer rearing, winter rearing, and
smolt survival by increasing instream channel
complexity and shelter rating values in potential
rearing and migration reaches. Some large
woody debris supplementation has already
occurred in the watershed. Supplementation
programs that are a part of future timber harvest
plans may result in significantly reduced costs.
Due to the lack of downstream infrastructure in
Caspar Creek, unsecured techniques should be
CalFire, CDFG, used. Cost for treating 2 miles (assume 1
Jackson project/mile in 50% High IP) at a rate of
Demonstration $25,000/mile. This action step may be in
CaC-CCC- Install properly sized large woody debris placed and State Forest, concert with targeting restoration of winter base
3.1.1.2 Action Step [Habitat Complexity |constructed to improve instream shelter ratings. 1 5 USFS 50.00 50 flow.
Address the present or threatened destruction,
CaC-CCC- modification, or curtailment of the species
191 Objective |Sediment habitat or range.
CaC-CCC- |Recovery Improve instream gravel quality and food
9.1.1 Action Sediment productivity.
CalFire,
Campbell
Timberland
Management,
CDFG, Jackson
Demonstration
State Forest,
NMFS, Private
Permitting agencies (State, Federal, and local) Landowners,
CaC-CCC- should evaluate all authorized erosion control RPFs, RWQCB,
9.1.1.1 Action Step |Sediment measures during the winter period. 3 100 USFS In-Kind
CalFire, CDFG,
Close unauthorized trails and conduct appropriate Mendocino
CaC-CCC- decommissioning practices. Hydrologically County, NMFS, Cost will likely be low since work will likely be
9.1.1.2 Action Step |Sediment disconnect trails from associated waterways. 2 100 RWQCB In-Kind [absorbed by agency personnel.
CaC-CCC- Address the inadequacy of existing regulatory
10.1 Objective |Viability mechanisms
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Costs ($K)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY 11-| FY 16- | FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-§ |[FY 6-10] 15 20 25 | Duration Comments
CaC-CCC- |Recovery
10.1.1 Action Viability Increase spatial structure and diversity
In 2004/2005, CDFG initiated sampling in the
Caspar Creek watershed, according to criteria in
an action plan for monitoring California’s coastal
salmonid populations (Boydstun and McDonald
2005). Under this monitoring scheme, Caspar
Creek and two other local streams serve as life
cycle monitoring streams to calibrate regional
sampling consisting of extensive spawning
surveys to estimate escapement. The sampling
is based on redd counts selected under a
random stratified survey of ten percent of
available habitat each year. In the streams that
serve as the life cycle stations abundance of
adults and smolts are estimated and a complete
CDFG, Jackson census of red density is conducted (Gallagher
CaC-CCC- Continue funding of lifecycle station operated by Demonstration and Wright 2009). Cost based on life cycle
10.1.1.1 Action Step |Viability CDFG. 1 10 State Forest 117.50 | 117.50 235 |monitoring at a cost of $234,600.
Caspar Creek watershed has been the site of an
ongoing, long-term watershed study since 1962,
conducted jointly by USFS-PSW and CalFire.
Fisheries research has been conducted since
the inception of the Caspar Creek study with
numerous reports, including information on coho
salmon. Burns (1972) evaluated the impacts of
logging and road building on juvenile salmonid
abundance in four northern California streams
from 1966 through 1969, including Caspar
CDFG, Jackson Creek. Long term monitoring should continue to
Continue ongoing juvenile sampling efforts in the Demonstration ensure a long-term data is collected. Cost
CaC-CCC- watershed. Establish consistent reporting methods State Forest, based on abundance/distribution at a cost of
10.1.1.2 Action Step|Viability to ensure ESU-wide consistency. 1 15 USFS 86.67 | 8667 | 86.67 260 [$129, 391.
CaC-CCC- [Recovery
10.1.2 Action Viability Increase abundance
Work with existing permittees to rescue juvenile
coho salmon that are under an imminent risk of CDFG, Jackson Inter-agency coordination will continue as part of
stranding and mortality and relocate to suitable Demonstration doing business to rescue juvenile coho salmon
CaC-CCC- habitat when deemed appropriate by NMFS and State Forest, until habitat conditions are restored to prevent
10.1.2.1 Action Step|Viability CDFG. 3 100 NMFS In-Kind [imminent risk of stranding and mortality.
Address the present or threatened destruction,
CaC-CCC- modification or curtailment of the species
11.1 Objective |Water Quality habitat or range
CaC-CCC- |Recovery
11.1.1 Action Water Quality Reduce turbidity and suspended sediment
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Costs (3K)
Recovery Action
Strategy Targeted Attribute Priority | Duration | Recovery FY 11-| FY 16- [ FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 [FY 6-10 15 20 25 |Duration Comments
Elevated instream sediment levels are a
problem in the watershed. Restoration actions
should focus on identifying and prioritizing
current sources of sediment within the basin.
High priority sites should receive initial
restoration funding. Areas identified as shallow
or deep seated landslides should be protected
from future activities that could contribute to
further instability. In particular, new roads
Conduct sediment source surveys to identify should be carefully evaluated for their potential
existing sources of high sediment yield using CalFire, Jackson to contribute to further erosion as a result of
accepted protocols and develop and implement Demonstration maijor rainfall or flooding events. Cost accounted
CaC-CCC- recommendations to address sources of State Forest, for in other recovery actions. Cost for sediment
11.1:1.1 Action Step |Water Quality detrimental sediment input. 3 10 USFS 33.00 | 33.00 66 nent estimated at $12.22/acre.
Address the present or threatened destruction,
CaC-CCC- modification, or curtailment of the species
19.1 Objective |Logging habitat or range.
CaC-CCC- |Recovery
19.1.1 Action Logging Prevent impairment to habitat complexity
CalFire, Jackson
Demonstration
State Forest,
Private Cost based on treating 1 mile (assume 80
CaC-CCC- Conduct conifer release to promote growth of larger Landowners, acres/mile in 15% High IP with a minimum of 1
19.1.1.1 Action Step|Logging diameter trees where appropriate. 3 10 USFS 57.00 | 57.00 114  |mile) at a rate of $1,422/mile.
Recovery actions should focus on retaining
instream LWD to improve floodplain connectivity
through placement of standard log/boulder
habitat structures which can effectively increase
holding and rearing habitat and retain instream
gravels. Since virtually no infrastructure is
present in downstream areas, properly sized
CalFire, CDFG, trees could be felled into stream channels to
Encourage Jackson Demonstration State Forest Jackson create these structures. Retention of instream
and USFS to implement restoration projects as part Demonstration gravels could ultimately increase bed elevation
CaC-CCC- of their ongoing practices in priority stream reaches State Forest, and enhance stream channel interactions with
19.1.1.2 Action Step|Logging and where LWD is found lacking. 2 30 USFS In-Kind [floodplain areas
CaC-CCC- |Recovery Prevent impairment to instream substrate/food
19.1.2 Action Logging productivity (impaired gravel quality and quantity)
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Costs ($K)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY 11-| FY 16- | FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10] 15 20 25 |Duration Comments
CalFire,
Campbell
Timberland
Management,
CDFG, Jackson
Encourage tree retention on the axis of headwall Demonstration
swales. Any deviations should be reviewed and State Forest,
CaC-CCC- receive written approval by a licensed engineering NMFS, Private This recommendation should be considered
19.1.2.1 Action Step|Logging geologist. 3 100 Landowners In-Kind ([standard practice.
CalFire, CDFG,
New THPs should identify problematic legacy roads Jackson
within WLPZ's, decommission them, and Demonstration This should be considered an appropriate
CaC-CCC- revegetate the area with appropriate native State Forest, mitigation measure for future timber harvest
19.1.2.2 Action Step[Logging species. 2 20 NMFS, USFS In-Kind [plans in the watershed.
Timber harvest remains a threat to salmonid
habitat in the Caspar Creek, but at diminished
levels compared to historical practices. For
coho salmon timber harvest was listed as a
threat to watershed processes due primarily to
road use, road location and density, and the
resulting increases in sediment input.
Nonetheless, the Caspar Creek watershed is
unique in that it is a very well-studied watershed
CalFire, Jackson and timber harvest plans receive a high degree
Encourage low impact timber harvest techniques Demonstration of scrutiny and oversight, which may ameliorate
CaC-CCC- such as full-suspension cable yarding (to improve State Forest, impacts compared to timber operations in other
19.1.2.3 Action Step|Logging canopy cover; reduce sediment input, etc.). 2 100 USFS In-Kind |watersheds.
CaC-CCC- |Recovery
19.1.3 Action Logging Prevent increased landscape disturbance
CalFire, Jackson
Demonstration
State Forest,
CaC-CCC- Conserve and manage forestlands for older forest Private
19.1.3.1 Action Step [Logging stages. 2 100 Landowners In-Kind
CaC-CCC- Address the inadequacy of existing regulatory
19.2 Objective |Logging mechanisms.
CaC-CCC- |Recovery
19.21 Action Logging Prevent increased landscape disturbance
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Costs (3K)
Recovery Action
Strategy Targeted Attribute Priority | Duration | Recovery FY 11-| FY 16- [ FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |FY 6-10( 15 20 25 |Duration Comments
In 1962, the Caspar Creek Watershed Study
was initiated to obtain more information on the
effects of logging and road construction on
sedimentation and aquatic habitat. The study is
a cooperative effort between CalFire and the
Pacific Southwest Reach Station Redwood
Sciences Laboratory. The study has been
conducted in two phases. The South Fork
phase was designed as a traditional paired-
watershed study and involved monitoring the
impacts of road construction and selection
harvesting by tractor on stream flow, suspended
sediment, and bedload. The North Fork phase
was started in the early 1980s and harvest units
were logged using primarily skyline cable
yarding techniques. Road and landing
CalFire, Jackson construction and tractor logging were limited to
Demonstration ridgetop and upper slope locations. Based on
CaC-CCC- Reduce the amount and rate of even aged State Forest, this study design, other areas in the watershed
19.2.1.1 Action Step [Logging management. 2 100 USFS In-Kind |are likely targeted for even aged management.
Campbell
Timberland
Management,
Jackson
Demonstration
Discourage Mendocino County from rezoning State Forest,
CaC-CCC- forestlands to rural residential or other land uses Mendocino
19.2.1.2 Action Step|Logging (e.g., vineyards). 1 100 County In-Kind
CaC-CCC- |Recovery Prevent impairment to instream substrate/food
19.2.2 Action Logging productivity (impaired gravel quality and quantity)
CalFire, CDFG,
Jackson
Demonstration
State Forest,
Private
CaC-CCC- Extend the monitoring period and upgrade THP Landowners,
19.2.2.1 Action Step|Logging road maintenance after harvest. 3 30 USFS In-Kind
CalFire, Jackson
Demonstration
Map unstable soils and use that information to State Forest, Cost of future sampling efforts is dependent on
CaC-CCC- guide land use decisions, road design, THPs, and NMFS, Private the number, location and frequency of sampling
19.2.2.2 Action Step |Logging other activities that can promote erosion. 2 10 Landowners TBD |efforts.
CalFire, Jackson
Demonstration
CaC-CCC- Protect headwater channels with larger buffers to State Forest, This recommendation should be considered
19.2.2.3 Action Step|Logging minimize sediment delivery downstream. 2 40 USFS In-Kind [standard practice.
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Costs (3K)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY 11-| FY 16- | FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |[FY 6-10] 15 20 25 | Duration Comments
CaC-CCC- |Recovery
1923 Action Logging Prevent impairment to habitat complexity
Assign NMFS staff to conduct THP reviews of the
highest priority areas using revised "Guidelines for
NMFS Staff when Reviewing Timber Operations:
CaC-CCC- Avoiding Take and Harm of Salmon and Steelhead"
19.2.3.1 Action Step|Logging (NMFS 2004). 2 100 NMFS In-Kind
Address the present or threatened destruction,
CaC-CCC- modification, or curtailment of the species
23.1 Objective |Roads/Railroads [|habitat or range
CaC-CCC- |Recovery
23.1.1 Action Roads/Railroads |Prevent impairment to instream substrate
The cost of implementing the plan will likely be
CalFire, Jackson low, since the plan already exists and costs will
CaC-CCC- Implement the Jackson Demonstration State Forest Demonstration be absorbed into existing management
23.1.1.1 Action Step |Roads/Railroads |Road Management Plan. 2 20 State Forest In-Kind [activities.
Road densities are high throughout the
watershed, estimated at 4.9 miles of road per
square mile of watershed area and at 5.7 miles
per square mile of riparian area. Roads parallel
many of the waterways within Caspar Creek and
impinge on channel migration. Chronic
sediment input from roads is likely a major
limiting factor to overall habitat quality. This is a
feasible recommendation for the Caspar
watershed due to the fact most of the watershed
is in timber management and owned by only a
few landowners. Riparian roads should be
Reduce road densities by 10 percent over the next targeted for decommissioning. Cost based on
CaC-CCC- 20 years, prioritizing high risk areas in historical decommissioning 7 miles of road network at a
23.1.1.2 Action Step |Roads/Railroads  |habitats. 2 10 41.00 | 41.00 82 rate of $12,000/mile.
CalFire,
Campbell
Timberland
Management,
CDFG, Jackson
Demonstration
State Forest,
Mendocino
County
Department of
Establish adequate spoils storage sites throughout Public Works,
the watershed so that material from landslides and Private
CaC-CCC- road maintenance can be stored safely away from Landowners, These areas are likely already established on
23.1.1.3 Action Step|Roads/Railroads [coho streams. 3 100 USFS TBD |the JDSF portion of the Caspar watershed.
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Costs (5K)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY 11- | FY 16- | FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |FY 6-10] 15 20 25 | Duration Comments
CalFire,
Campbell
Timberland
Management,
Jackson
Demonstration Since the majority of the watershed is in timber
State Forest, management it is anticipated that the majority of
Install sediment traps for pretreatment, and a Private these actions will occur as part of future road
CaC-CCC- modified culvert system that can act as an efficient Landowners, upgrades and therefore no costs are assigned to
23.1.1.4 Action Step|Roads/Railroads |detention system. 3 10 USFS In-Kind [this action.
CalFire,
Campbell
Timberland
Management,
CDFG, Jackson
Conduct annual inspections of all roads prior to Demonstration
winter. Correct conditions that are likely to deliver State Forest,
CaC-CCC- sediment to streams. Hydrologically disconnect NMFS, Private Many high priority sites are identified in the
231.1.5 Action Step|Roads/Railroads |roads. 3 100 Landowners TBD |JDSF EIR.
CalFire,
Campbell
Timberland NMFS assumes some of the roads in the
Management, watershed have been upgraded as part of past
Jackson timber operations. Costs cannot be estimated
Use available best management practices for road Demonstration until a watershed-wide road inventory is
construction, maintenance, management and State Forest, conducted. Unsurfaced roads adjacent to
decommissioning (e.g. Weaver and Hagans, 1994; Private watercourses should be rocked. However,
CaC-CCC- Sommarstrom et al., 2002; Oregon Department of Landowners, rocked roads adjacent to watercourses should
23.1.1.6 Action Step|Roads/Railroads |Transportation, 1999). 2 100 USFS In-Kind [be closed during the winter period if feasible.
CaC-CCC- |Recovery
2312 Action Roads/Railroads  [Prevent impairment to watershed hydrology
Stream crossings should be identified and mapped
with the intention of replacement or removal if they CalFire, Jackson Adopt NMFS (2001) Guidelines for Salmonid
cannot pass 100 year flow. Design should include Demonstration Passage at Stream Crossings. Cost for road
CaC-CCC- fail safe measures to accommodate culvert State Forest, inventory estimated at $47,277 (assume 75% of
23.1.2.1 Action Step|Roads/Railroads |overflow without causing massive road fill failures. 2 10 USFS 24.00 | 24.00 48 total road network)
CaC-CCC- Address the inadequacy of existing regulatory
23.2 Objective |Roads/Railroads |mechanisms
CaC-CCC- |Recovery
2321 Action Roads/Railroads  |Prevent impairment to instream substrate
CalFire, Jackson
Demonstration
CaC-CCC- Licensed engineering geologists should review and State Forest,
23.2.1.1 Action Step|Roads/Railroads |approve grading on inner gorge slopes. 3 100 USFS In-Kind
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Costs (3K)
Recovery Action
Strategy Targeted Attribute Priority | Duration Recovery FY 11- | FY 16- | FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |FY 6-10| 15 20 25 | Duration Comments
CalFire,
Campbell
Timberland
Management,
Jackson
Demonstration
State Forest,
Limit winter use of unsurfaced roads and Private
CaC-CCC- recreational trails by unauthorized individuals and Landowners,
232.1.2 Action Step|Roads/Railroads |impacting uses to decrease fine sediment loads. 2 100 Public, USFS In-Kind
CalFire,
California
Geological
Avoid new road construction within floodplains, Survey, Jackson
riparian areas, unstable soils or other sensitive Demonstration
areas until a watershed specific and/or State Forest, Costs likely to be incurred as part of timber
CaC-CCC- agency/company specific road management plan is Private harvest operations. However, in some
232.1.3 Action Step |Roads/Railroads |created and implemented. 1 100 Landowners In-Kind [circumstances this may be a stand alone cost.
Address the present or threatened destruction,
CaC-CCC- Severe Weather |modification, or curtailment of the species
24.1 Objective |Patterns habitat or range
CaC-CCC- |Recovery |Severe Weather |Preventimpairment to stream hydrology (impaired
2411 Action Patterns water flow)
CDFG, SWRCB, RWQCB, CalFire, and other
agencies and landowners, in cooperation with These agencies should consider existing
NMFS, should evaluate the rate and volume of CalFire, Jackson regulations or other mechanisms when
water drafting for dust control in streams or Demonstration evaluating alternatives to water as a dust
tributaries and where appropriate, minimize water State Forest, palliative (including EPA-certified compounds)
CaC-CCC- Severe Weather  |withdrawals that could impact coho salmon during RWQCB, that are consistent with maintaining or improving
241.1.1 Action Step|Patterns droughts. 2 100 SWRCB, USFS In-Kind [water quality.
CaC-CCC- |Recovery |Severe Weather
24.1.2 Action Patterns Reduce turbidity and suspended sediment
CalTrans,
Campbell
Timberland
Management,
Jackson
Patterns of water runoff, including surface and Demonstration
subsurface drainage, should match, to the greatest State Forest,
CaC-CCC- Severe Weather  |extent possible, the natural hydrologic pattern for Mendocino
24121 Action Step |Patterns the watershed in timing, quantity, and quality. 2 100 County, USFS In-Kind
CalFire, Jackson Sediment assessment should identify high-risk
Protect high-risk shallow-seeded landslide areas Demonstration shallow-seeded landslide areas. Cost for
CaC-CCC- Severe Weather  |and surfaces prone to erosion from being mobilized State Forest, protective measures cannot be determined until
241.2.2 Action Step|Patterns by intense storm events. 2 20 USFS TBD |prioritization of landslide areas is identified.
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Costs ($K)
Recovery Action .
Strategy Targeted Attribute Priority | Duration | Recovery FY 11-| FY 16- | FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 [FY 6-10 15 20 25 |Duration Comments
CaC-CCC- |Recovery |Severe Weather Prevent impairment to water quality (impaired
2413 Action Patterns instream temperature)
CalFire, CDFG,
Jackson
Demonstration
CaC-CCC- Severe Weather  |Protect sources of cool water input from future State Forest,
24.1.3.1 Action Step|Patterns diversions. 1 100 SWRCB, USFS In-Kind
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Cottaneva Creek

Location

J
Watershed Area J
Potential Habitat J

Vegetation
Erodability J
Ownership Patterns J
Dominant Land Uses J
Housing Density J
TMDL Pollutants J

*Mendocino County

* 17.0 Square Miles

*14.5 Stream Miles

*73% Coniferous

*21% Riparian or Montane Forest

*High

*100% Private

eTimber

*Very low
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Cottaneva Creek Coho Salmon: Persistent - Low Abundance

Recovery Goals
v' Conduct periodic, standardized spawning surveys to estimate
adult abundance in the watershed

*None

Cottaneva Creek
Adult Spawner Targets

Downlisting to Threatened

235

Recovery
469

CCC coho salmon spawning adults

STEELHEAD: YES
CHINOOK SALMON: NO
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Potential Habitat: 14.5 miles

COtta n eva C I‘ee k Recovery Target: 469 Spawning Adult Coho Salmon

Current Instream, Watershed and Population Conditions

Habitat

Estuary/Lagoon Complexity

Hydrology Passage & Riparian Water | Landscape

Migration Vegetation | Quality Patterns

SR SRSk - S %

Preventing Extinction & Improving Conditions

Priority 1: Immediate Restoration Actions Priority 2 & 3: Long-Term Restoration Actions
* Maintain current LWD, boulders, and other structure-providing features to  Target habitat restoration and enhancement that will function between winter
maintain current stream complexity, pool frequency, and depth base flow and flood stage
» Decommission or upgrade roads * Promote restoration projects designed to create or restore off channel habitat
* Treat high priority roads, culverts, road slides and landings * Install large woody material, boulders, and other instream features
» Assess and implement sediment reduction measures associated with the
2008 Middle Fire
* Improve passage conditions through the aggraded estuary, mainstem, and
lower reaches
chovcrq Fa'—tncrs RESOURCES AGENCY
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Photo Courtesy: Campbell Timberland, Campbell Timberland, City of Santa Rosa and Morgan Bond, SWFSC



Potential Habitat: 14.5 miles

COtta neva C ree k Recovery Target: 469 Spawning Adult Coho Salmon
Future Threats

Urban Roads &
Development Railroads

Severe Diversio
Weather

Channel
Modification

Disease & Fire & Fuel Fishing & Hatcheries & Livestock &

Predation Management Collecting Aquaculture Ranching eEeeiEm

Agriculture

MEDIUM MEDIUM MEDIUM
Reducing Future Threats
Priority 1: Immediate Threat Abatement Actions Priority 2 & 3: Long-Term Threat Abatement Actions
 Discourage timber operations in areas with high erosion potential during wet  Encourage tree retention on the axis of headwall swales
conditions « For areas with high or very high erosion hazard, extend the monitoring period
* Protect existing areas with floodplains or off channel habitats from future and upgrade road maintenance for timber operations
development « Conserve and manage forestlands for older forest stages
» Design new roads to avoid unstable slopes, wetlands, floodplains and other - Install and maintain adequate energy dissipaters for culverts and other
areas of high habitat value drainage pipe outlets
» Use available best management practices for road construction, maintenance, «  Minimize water withdrawals for dust control

management and decommissioning

* Discourage Caltrans from removing instream or near stream large woody
material along Highway 1

(C onservation [Highlights

* Mendocino Redwood currently manages the land for sustained timber harvest.

* Trout Unlimited, Mendocino Redwood Company, and Pacific Watershed Associates are
working on a multi-phase, watershed wide approach to sediment reduction.

e California Conservation Corps and Mendocino Redwood Company are partnering to
install large wood structures.
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Figure 1: Map of Cottaneva Creek
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Table 1: CAP Viability Results ~ Cottaneva Creek

Target Attribute Indicator Result Rating Method Desired Criteria

Adults Habitat Complexity Large Wood F:Testt;e rz)c y BEW0-10 0.7 Key Pieces/ 100m NMFS Expert Estuary/Lagoon Panel 6 t0 11 key pcs/L00m

Adults Habitat Complexity Large Wood Fr;li?;y (BFW10-100 0/10 IP-km NMFS Expert Estuary/Lagoon Pael 1.3t0 4 Key Pieces/100 meters

Ads Habiat Compleiy PoolRiffe/Flatwater Rato 64% streams, 49% ;{F:flflns )(>30% Pools; >20% SEC AmlSiSCDFG Data 75% to 90% of streamsé :f:egm (>30% Pook; >20%
Adults Habitat Complexity Shetter Rating 0% streams/ IP-km (>80 stream average) SEC Analysis’CDFG Data 75% to 90% of streams/ IP-Km (>80 stream average)
Adults Hydrology Passage Flows Risk Factor Score =33 SEC Analysis’=CDFG Data NMEFS Flow Protocol: Risk Factor Score 35-50
Adults Passage/Migration Passage at Mouth or Confluence >90% of IP-km accessible SEC Analysis/CDFG Data 75% of IP-Km to 90% of IP-km

Adults Passage/Migration Physical Barriers 92% of IP-km accessible SEC Analysis/ICDFG Data 75% of IP-Km to 90% of IP-km

Adults Riparian Vegetation Tree Diameter (North of SF Bay) 57%, Class 5 & 6 across IP-km SEC Analysis’”CDFG Data 55 - 69% Class 5 & 6 across IP-km

Adults Riparian Vegetation Tree Diameter (South of SF Bay) NA SEC Analysis/CDFG Data >80% Density rating "D" across [P-km

Aduls Sedient Qantty & Dsgrig\‘,“eﬁn OFSPAWIG | 724/ o 1P-kmto 9096 of IP-km accessible SEC Analysk/CDFG Data 75%of IP-Km'o 90% of IP-km

Adults Velocity Refuge Floodplain Connectivity >80 % Response Reach Connectivity SEC Analysis’CDFG Data >80% Response Reach Connectivity

Adults Water Quality Toxicity No Acute or Chronic SEC Analysis'”CDFG Data No Acute or Chronic

Adls Water Qualty Tubidiy 50% to 74% of :z;erzn;/;z-rﬁ? \,\:?intaim severity Fair SEC AmlysiSCDFG Data 75% to 90% ofssct;erzrgil;z-rll(or:ve nrlaintains severity
Adults Viability Density 0.7-3.2 spawners per IP-km Fair SEC Analysis’CDFG Data low risk spawner density per Spence (2008)
Eqgs Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score =35-50 SEC Analysis’CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50
Eqgs Hydrology Redd Scour Risk Factor Score = 33 SEC Analysis/”CDFG Data NMEFS Flow Protocol: Risk Factor Score 35-50
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Eggs Sediment Gravel Quality (Bulk) 15-17% (0.85mm) and <30% (6.4mm) Fair NMFS Instream Flow Analysis 12-14% (0.85mm) and <30% (6.4mm)

Eqgs Sediment Gravel Quality (Embeddedness) 100%of streamss/cLFr::r;lf(;Sg(Z‘g streamaverage NMFS Instream Flow Analysis 150 QOZ’VS::;?::/}JZST;}Z?O% steam
Summer Rearing Juveniles Estuary/Lagoon Quality & Extent Properly Functioning Condition NMFS Instream Flow Analysis Properly Functioning Condition
Summer Rearing Juveniles Habitat Complexity Large Wood Frigurenr;:rg?ankﬁnl With0 0.7 Key Pieces/ 100m NMPFS Instream Flow Analysis 6 to 11 key pcs/100m
Summer Rearing Juveniles Habitat Complexity Large Woodll;rel%lsenniyte(rBs;inkﬂJIl Width <1 Key Pieces/100m NMPFS Instream Flow Analysis 1.3t0 4 Key Pieces/100 meters
Summer Rearing Juveniles Habitat Complexity Percent Primary Pooks 0% (>49% of pools are primary pools) NMFS Instream Flow Analysis 75910 8% of Str;iﬁg{;':;?s)wg% of pooksare
Summer Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio 64% by streans; 49 bé:ﬁpleksr; (>30% Pools; >20% NMFS Instream Flow Analysis 75% 10 90% OfStreamsé Irf:esK)m (>30% Pools; >20%
Summer Rearing Juveniles Habitat Complexity Shelter Rating 0% streams/ IP-km (>80 stream average) NMFS Instream Flow Analysis 75% to 90% of streams/ IP-Km (>80 stream average)
Summer Rearing Juveniles Hydrology Flow Conditions (Basefiow) Risk Factor Score 35-50 NMPFS Instream Flow Analysis NMFS Flow Protocol: Risk Factor Score 35-50
Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score 35-50 NMFS Watershed Characterization NMEFS Flow Protocol: Risk Factor Score 35-50
Summer Rearing Juveniles Hydrology Number, Condi[t;:,r;;rs:gr Magrtude of 0 Diversions/10 [P-km NMFS Watershed Characterization 0.01 - 1 Diversions/10 IP km
Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence >90% of IP-km accessible NMFS Watershed Characterization 75% of IP-Kmto 90% of IP-km
Summer Rearing Juveniles Passage/Migration Physical Barriers 92% of IP-kmaccessible Population Profile/BPJ 75% of IP-Km to 90% of IP-km
Summer Rearing Juveniles Riparian Vegetation Canopy Cover 94% of streams/IP with average canopy >85% SEC or PAD/CDFG Data 759610 50%of S;{g:i;igg; (C85%average
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) 57%, Class 5 & 6 across IP-km Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA SEC or PAD/CDFG Data >80% Density rating "D" across IP-km
Summer Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) 100% of strearri(l)l;:n;f(zifi"g streamaverage SEC or PAD/CDFG Data 190 go?vzsgie:ﬂl:ﬁng?% stream
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score of 3 or lower

Summer Rearing Juveniles Water Quality Temperature (MWMT) 7510 89% IP km (<16 C MWMT) Population Profile/BPJ 7510 89% IP km (<16 C MWMT)
Summer Rearing Juveniles Water Quality Toxicity No Acute or Chronic NMFS Watershed Characterizatio’CWHR No Acute or Chronic

Summer Rearing Juveniles Water Quality Turbidity 50% 10 74% of :zfrzn;/; E;klr;mrfintains severity Fair NMFS Watershed Characterization/CWHR T5% 10 90% ofss:z:r:;l; ZrlfoTvenrﬂlmam severty
Summer Rearing Juveniles Viability Density 0.2-0.5 fish/meter2 Fair SEC Analysis/CDFG Data 0.5 - 1.0 fish/meter"2

Summer Rearing Juveniles Viability Spatial Structure 75-90% of Historical Range NMFS Watershed Characterization/CWHR 75-90% of Historical Range

Winter Rearing Juveniles Habitat Complexity Large Wood Frigu::zrgliankfull Width0 0.7 Key Pieces/100m NMFS Watershed Characterization/CWHR 6 t0 11 key pcs/100m

Winter Rearing Juveniles Habitat Complexity Large WOOdlgﬁ%enmééz?nkm" Width <1 Key Pieces/100 m NMFS Watershed Characterization/CWHR 1.3t0 4 Key Pieces/100 meters

Winter Rearing Juvenies Habitat Complexity PoolRiffie/Flatwater Ratio 64% by Streams?)‘z‘gz//g g%f:l:sl;m (>30% Pools; NMFS Watershed CheracterzationCwHR |77 © 0% Ofstreansé:f;;SK)m (>30% Pools; >20%
Winter Rearing Juveniles Habitat Complexity Shelter Rating 0% streams/ IP-km (>80 stream average) CDF Vegetation Maps/BPJ 75% to 90% of streams/ IP-Km (>80 stream average)
Winter Rearing Juveniles Passage/Migration Physical Barriers 92% of IP-km accessible Population Profile/BPJ 75% of IP-Kmto 90% of IP-km

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) 57% Class 5 & 6 across IP-km Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA SEC Analysis’'CDFG Data >80% Density rating "D" across IP-km
Witer Rearing Juverikes Sediment (Food Productidy) | Gravel Qualty (Embecdedness) | -0 Smmls ';:::’(f:ffz’zjmm average SEC Analysi/CDFG Data 1% go?vs::;e:::/}ef(;ﬁ"ﬁ‘;’O% stream
Winter Rearing Juveniles Velocity Refuge Floodplain Connectivity >80% Response Reach Connectivity SEC Analysis/CDFG Data >80% Response Reach Connectivity

Winter Rearing Juveniles Water Quality Toxicity No Acute or Chronic NMFS Watershed Characterization No Acute or Chronic

Winter Rearing Juveniles Water Quality Turbidity 50% t074% of streams IP-km maintains severity Fair NMFS Watershed Characterization 75% to 90% ofstreans/ IP-Km meintans severity

score of 3 or lower
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Smolts Estuary/Lagoon Quality & Extent Properly Functioning Condition

Smolts Habitat Complexity Shelter Rating 0% of streams/ IP-km (>80 stream average)

Smokts Hydrology Nurter, Condgg;ﬁgr Megniude of 0 Diversions/10 IP-km

Smolts Hydrology Passage Flows Risk Factor Score =33

Smolts Passage/Migration Passage at Mouth or Confluence >90% of IP-kmaccessible

Smolts Smoltification Temperature 75-90% IP-km (>6 and <16 C)

Smolts Water Quality Toxicity No Acute or Chronic

Smols Water Qualy Tuidiy 50% to 74% of zirs;n;sf/alz-rli(r)nmnfintains severity

Smols Vibily Abundance Smolt abundir;;ewv:?:rcge[:]rs?t(iuces high risk
Watershed Processes Hydrology Impervious Surfaces 0.18% of Watershed in Impervious Surfaces
Watershed Processes Landscape Patterns Agriculture 0% of Watershed in Agriculture
Watershed Processes Landscape Patterns Timber Harvest 28% of Watershed in Timber Harvest
Watershed Processes Landscape Patterns Urbanization 0% of watershed >1 unit/20 acres
Watershed Processes Riparian Vegetation Species Composition > 75% Intact Historical Species Composition
Watershed Processes Sediment Transport Road Density 6.9 Miles/Square Miles
Watershed Processes Sediment Transport Streamside Road Density (100 m) 6.8 Miles/Square Mile
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Fair

SEC Analysis’CDFG Data Properly Functioning Condition
Population Profile 75% to 90% of streams/ IP-Km (>80 stream average)
Population Profile 0.01 - 1 Diversions/10 IP km
TRT Spence (2008) NMFS Flow Protocol: Risk Factor Score 35-50
TRT Spence (2008) 75% of IP-Kmto 90% of IP-km
TRT Spence (2008) 75-90% IP-Km (>6 and <16 C)
TRT Spence (2008) No Acute or Chronic
EPARWQCBINMFS Crieria 15910 30% OfSS:;erZ"L‘:’;;TOTVQ":m”S severy
Newcombe and Jensen 2003 Smolt abundance to produce low risk spawner density|
per Spence (2008)
SEC Analysis 3-6% of Watershed in Impervious Surfaces
EPA/RWQCB/NMFS Criteria 10-19% of Watershed in Agriculture
Newcombe and Jensen 2003 25-15% of Watershed in Timber Harvest
EPAIRWQCB/NMFS Criteria 8-11% of watershed >1 unit/20 acres
Newcombe and Jensen 2003 51-74% Intact Historical Species Composition
EPAIRWQCB/NMFS Criteria 1.6 t0 2.4 Miles/Square Mile
Newcombe and Jensen 2003 0.1to 0.4 Miles/Square Mile

September 2012



Table 2: CAP Threats Results ~ Cottaneva Creek

Summer Winter Watershed Overall Threat
Threats Across Targets Adults Eggs Rearipg Reari.ng Smolts Processes Rank
Juveniles Juveniles
Project-specific threats 1 2 3 4 5 6
1 | Agriculture - - - - - - -
2 | Channel Modification
3 | Disease, Predation and Competition
4 | Fire, Fuel Management and Fire Suppression
5 | Fishing and Collecting
6 | Hatcheries and Aquaculture - - - - - - -
7 | Livestock Farming and Ranching - - - - - - -
8 | Logging and Wood Harvesting
9 | Mining
10 | Recreational Areas and Activities
11 | Residential and Commercial Development
12 | Roads and Railroads
13 | Severe Weather Patterns
14 | Water Diversion and Impoundments
Threat Status for Targets and Project
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Central CA Coast Coho Salmon ~ Cottaneva Creek

ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary
No species-specific actions were developed.

2. Restoration- Floodplain Connectivity

2.1. Objective: Improve over-winter survival by increasing the frequency and functionality of off-channel
habitats.

2.1.1. Recovery Action: Create flood refuge habitat, such as hydrologically connected floodplains with

riparian forest, or remove or setback levees, and use streamway concept where appropriate.

2.1.1.1. Action Step: Delineate reaches possessing both potential winter rearing habitat and

floodplain areas.

2.1.1.2. Action Step: Target habitat restoration and enhancement that will function between winter

base flow and flood stage.

2.1.1.3. Action Step: Promote restoration projects designed to create or restore alcove, backchannel,

ephemeral tributary, or seasonal pond habitats.

3. Restoration- Habitat Complexity

3.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat

or range
3.1.1. Recovery Action: Increase LWD, primary pools and shelter ratings.

3.1.1.1. Action Step: Maintain current LWD, boulders, and other structure-providing features to
maintain current stream complexity, pool frequency, and depth (CDFG 2004).

3.1.1.2. Action Step: Install or enhance existing LWD, boulders, and other instream features to
increase habitat complexity and improve pool frequency and depth (CDFG 2004). Use
information from MRC Cottaneva Creek Watershed Analysis to determine stream locations
with high instream LWD demand, and utilize CDFG stream habitat data to help determine
reaches for LWD placement.

3.1.1.3. Action Step: Allow trees in riparian areas to age, die, and recruit into the stream naturally.

4. Restoration- Hydrology
No species-specific actions were developed.

5. Restoration- Landscape Patterns
No species-specific actions were developed.

6. Restoration- Passage
No species-specific actions were developed.

7. Restoration- Pool Habitat
No species-specific actions were developed. See Habitat Complexity.
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8. Restoration- Riparian
No species-specific actions were developed.

9. Restoration- Sediment

9.1. Objective: Improve habitat conditions at multiple life stages by reducing sediment inputs to the stream at the

watershed scale.

9.1.1. Recovery Action: Address sediment and runoff sources from road networks and other actions that
deliver sediment and runoff to stream channels. Restoration projects that upgrade or decommission
high risk roads in Core CCC coho salmon areas should be considered an extremely high priority for
funding (e.g., PCSREF).

9.1.1.1. Action Step: Decommission riparian road systems and/or upgrade roads (and skid trails on

forestlands) that deliver sediment into adjacent watercourses (CDFG 2004).

9.1.1.2. Action Step: Treat high priority roads, culverts, road slides and landings that are identified
in the 2005 MRC Cottaneva Creek Watershed Analysis. Focus on 88 culverts determined to be
high priority by MRC.

9.1.1.3. Action Step: Acquire funding for assessment and implementation of sediment reduction

measures associated with the 2008 Middle Fire in the Cottaneva Creek watershed.

10. Restoration- Viability

10.1. Objective: Address the inadequacy of existing regulatory mechanisms.

10.1.1. Recovery Action: Increase spatial structure and diversity

10.1.1.1. Action Step: Conduct periodic, standardized spawning surveys to estimate adult abundance

in the watershed. Surveys should include all three cohorts.
10.1.2. Recovery Action: Monitor population status for response to recovery actions.

10.1.2.1. Action Step: Use standardized watershed assessments (Coastal Monitoring Plan) within
sub-watersheds not previously evaluated in MRC’s 2005 effort.

10.1.2.2. Action Step: Continue and expand upon biological monitoring activities to determine
salmonid population and productivity trends at the watershed and sub-watershed scales.

Information regarding spawner escapement and smolt production are the highest priorities.

11. Restoration- Water Quality
No species-specific actions were developed.

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices
No species-specific actions were developed.

13. Threat- Channel Modification
No species-specific actions were developed.
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14. Threat- Disease/Predation/Competition

No species-specific actions were developed.

15. Threat- Fire/Fuel Management

No species-specific actions were developed.

16. Threat- Fishing/Collecting
No species-specific actions were developed.

17. Threat- Hatcheries

No species-specific actions were developed.

18. Threat- Livestock

No species-specific actions were developed.

19. Threat- Logging

19.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat

or range

19.1.1.

19.1.2.

19.1.3.

19.14.

Recovery Action: Prevent impairment to floodplain connectivity (quality & extent)

19.1.1.1. Action Step: Timber harvest planning should evaluate and avoid or minimize adverse

impacts to offchannel habitats, floodplains, ponds, and oxbows.

Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel

quality and quantity)

19.1.2.1. Action Step: Encourage tree retention on the axis of headwall swales. Any deviations

should be reviewed and receive written approval by a licensed engineering geologist.

19.1.2.2. Action Step: Protect headwater channels with larger buffers to minimize sediment delivery

downstream.

19.1.2.3. Action Step: Wet weather and/or winter operations should be discouraged in areas with

high erosion potential.

19.1.2.4. Action Step: For areas with high or very high erosion hazard, extend the monitoring period

and upgrade road maintenance for timber operations.

Recovery Action: Prevent future impairment to instream habitat complexity (reduced large wood

and/or shelter)

19.1.3.1. Action Step: Retain the largest trees in all riparian zones (including intermittent and

ephemeral streams) for bank stability and long-term wood recruitment.

19.1.3.2. Action Step: Conduct conifer release to promote growth of larger diameter trees where

appropriate.
Recovery Action: Prevent increased landscape disturbance

19.1.4.1. Action Step: Conserve and manage forestlands for older forest stages.
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19.14.2.

Action Step: Encourage low impact timber harvest techniques such as full-suspension cable

yarding (to improve canopy cover; reduce sediment input, etc.).

19.1.5. Recovery Action: Prevent adverse alterations to riparian species composition and structure

19.1.5.1.

Action Step: Manage riparian areas for their site potential composition and structure.

19.2. Objective: Address the inadequacy of existing regulatory mechanisms

19.2.1. Recovery Action: Prevent increased landscape disturbance

19.2.1.1.

19.2.1.2.

19.2.1.3.

20. Threat- Mining

Action Step: Discourage Mendocino County from rezoning forestlands to rural residential or

other land uses (e.g., vineyards).

Action Step: Discourage home building or other incompatible land use in areas identified as

timber production zones (TPZ).

Action Step: Discourage all activities (e.g., roads, harvest, yarding, etc.) in unstable areas
(e.g., steep slopes, headwall swales, inner gorges, streambanks, etc.) unless a detailed
geological assessment is performed by a certified engineering geologist that shows there is no

potential for increased sediment delivery to a watercourse as a result.

No species-specific actions were developed.

21. Threat- Recreation

No species-specific actions were developed.

22. Threat- Residential/Commercial Development

No species-specific actions were developed.

23. Threat- Roads/Railroads

23.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat

or range

23.1.1. Recovery Action: Prevent impairment to instream substrate/food productivity (gravel quality and

quantity)

23.1.1.1.

23.1.1.2.

23.1.1.3.

23.1.1.4.

Cottaneva Creek

Action Step: Use available best management practices for road construction, maintenance,
management and decommissioning (e.g. Weaver and Hagans, 1994; Sommarstrom et al.,

2002; Oregon Department of Transportation, 1999).

Action Step: Establish adequate spoils storage sites throughout the watershed so that

material from landslides and road maintenance can be stored safely away from coho streams.

Action Step: Reduce road densities by 10 percent over the next 20 years, prioritizing high

risk areas.

Action Step: Install and maintain adequate energy dissipaters for culverts and other
drainage pipe outlets where needed.
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23.1.1.5. Action Step: Implement high and medium priority sediment reduction actions identified in
the Mendocino Redwood Company's 2005 watershed analysis. Conduct a similar sediment

reduction plan in the Dunn Creek subbasin.
23.1.2. Recovery Action: Prevent impairment to passage and migration

23.1.2.1. Action Step: Bridges associated with new roads or replacement bridges (including railroad
bridges) should be free span or constructed with the minimum number of bents feasible in

order to minimize drift accumulation and facilitate fish passage.
23.1.3. Recovery Action: Prevent impairment to watershed hydrology

23.1.3.1. Action Step: Size culverts to accommodate flashy, debris-laden flows and maintain trash

racks to prevent culvert plugging and subsequent road failure.

23.1.3.2. Action Step: Stream crossings on THP parcels should be identified and mapped with the
intention of replacement or removal if they cannot pass 100 year flow. Design should include
fail safe measures to accommodate culvert overflow without causing massive road fill

failures.
23.2. Objective: Address the inadequacy of existing regulatory mechanisms

23.2.1. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel

quality and quantity)

23.2.1.1. Action Step: Conduct annual inspections of all roads prior to winter. Correct conditions that

are likely to deliver sediment to streams. Hydrologically disconnect roads.

23.2.1.2. Action Step: Limit winter use of unsurfaced roads and recreational trails by unauthorized

and impacting uses to decrease fine sediment loads.
23.2.2. Recovery Action: Prevent impairment to floodplain connectivity (impaired quality & extent)

23.2.2.1. Action Step: Avoid new road construction within floodplains, riparian areas, unstable soils
or other sensitive areas until a watershed specific and/or agency/company specific road

management plan is created and implemented.
23.2.3. Recovery Action: Prevent impairment to instream substrate.

23.2.3.1. Action Step: Discourage Caltrans from removing instream or near stream large woody

material along Highway 1.

24. Threat- Severe Weather Patterns
24.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat

or range
24.1.1. Recovery Action: Prevent impairment to hydrology (impaired water flow)

24.1.1.1. Action Step: CDFG, SWRCB, RWQCB, CalFire, Caltrans, and other agencies and

landowners, in cooperation with NMFS, should evaluate the rate and volume of water
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drafting for dust control in streams or tributaries and where appropriate, minimize water

withdrawals that could impact coho salmon.

24.1.2. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel

quality and quantity)

24.1.2.1. Action Step: Protect high-risk shallow-seeded landslide areas and surfaces prone to erosion

from being mobilized by intense storm events.

25. Threat- Water Diversion/Impoundment
No species-specific actions were developed.

26. Threat- Watershed Process
No species-specific actions were developed.
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Table 3: Implementation Schedule ~ Cottaneva Creek

Recovery Action Costs (-SK)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16-[FY 21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |[FY6-10| 15 20 25 | Duration Comments
Improve over-winter survival by increasing the
CoC-CCC- Floodplain frequency and functionality of off-channel
2.1 Objective |Connectivity habitats.
Create flood refuge habitat, such as hydrologically
connected floodplains with riparian forest, or
CoC-CCC- |Recovery |Floodplain remove or setback levees, and use streamway
211 Action Connectivity concept where appropriate.
CalFire,
Mendocino
Redwood This may be a GIS exercise with ground
Company, truthing. Available information exists from past
CoC-CCC- |Action Floodplain Delineate reaches possessing both potential winter Private habitat typing that may streamline this analysis
21414 Step Connectivity rearing habitat and floodplain areas. 3 5 Landowners 40.00 40 and further reduce the overall cost.
CalFire,
California
Coastal
Conservancy,
CDFG,
Target habitat restoration and enhancement that Mendocino
CoC-CCC- [Action Floodplain will function between winter base flow and flood Redwood Costs depend on level of technical assistance
2112 Step Connectivity stage. 2 10 Company TBD |required and types of projects proposed.
CalFire,
California
Coastal
Conservancy,
CDFG, Costs to promote and support restoration efforts
Mendocino depend on level of technical assistance
Redwood provided and the types of projects proposed.
Promote restoration projects designed to create or Company, Cost for treating 1 mile (assume 1 project/mile in
CoC-CCC- [Action Floodplain restore alcove, backchannel, ephemeral tributary, Private 25% High IP with 1 mile minimum) at a rate of
24053 Step Connectivity or seasonal pond habitats. 2 10 Landowners 36.00 | 36.00 72 $36,046/mile.
Address the present or threatened destruction,
CoC-CCC- Habitat modification or curtailment of the species
3.1 Objective |Complexity habitat or range
CoC-CCC- |Recovery
3.1.1 Action Habitat Complexity |Increase LWD, primary pools and shelter ratings.
CalFire,
CalTrans,
CDFG,
Mendocino Caltrans road maintenance practices should be
Maintain current LWD, boulders, and other Redwood carefully monitored in regard to large woody
structure-providing features to maintain current Company, material management. There should be
CoC-CCC- [Action stream complexity, pool frequency, and depth Private minimal cost if incorporated into management
3111 Step Habitat Complexity [(CDFG 2004). 1 100 Landowners In-Kind |operations.
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Recovery Action Costs ($K)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16-[FY 21-] Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |[FY 6-10| 15 20 25 | Duration Comments
California
Install or enhance existing LWD, boulders, and Conservations
other instream features to increase habitat Corps, CDFG,
complexity and improve pool frequency and depth Mendocino
(CDFG 2004). Use information from MRC Redwood
Cottaneva Creek Watershed Analysis to determine Company, Cost based on treating 2 miles (assume 50%
stream locations with high instream LWD demand, Private High IP) at a rate of $25,000/mile. Cost could
CoC-CCC- [Action and utilize CDFG stream habitat data to help Landowners, be lower based on updated information from
3442 Step Habitat Complexity [determine reaches for LWD placement. 2 10 RPFs 25.00 | 25.00 50 MRC Cottoneva Creek Watershed Analysis.
CalFire, CDFG,
Mendocino
County,
Mendocino
Redwood
Company,
CoC-CCC- [Action Allow trees in riparian areas to age, die, and recruit PG&E, Private
31143 Step Habitat Complexity [into the stream naturally. 2 100 Landowners In-Kind
Improve habitat conditions at multiple life
CoC-CCC- stages by reducing sediment inputs to the
191 Objective |Sediment stream at the watershed scale.
Address sediment and runoff sources from road
networks and other actions that deliver sediment
and runoff to stream channels. Restoration projects
that upgrade or decommission high risk roads in
Core CCC coho salmon areas should be
CoC-CCC- |Recovery considered an extremely high priority for funding
9.1.1 Action Sediment (e.g., PCSRF).
Costs may vary widely depending on number of
riparian roads and the magnitude of the problem
associated with the roads. Cost based on
CalFire, CDFG, decommissioning 4 miles of riparian road
Mendocino network at a rate of $12,000/mile. TU, MRC,
Redwood and Pacific Watershed Associates are working
Company, on sediment reduction in the Cottaneva Creek
Decommission riparian road systems and/or NOAA RC, watershed. The restoration work is part of TU's
upgrade roads (and skid trails on forestlands) that Private North Coast Coho Project and is a multi-phase,
CoC-CCC- |Action deliver sediment into adjacent watercourses (CDFG Landowners, watershed-wide approach to sediment
9.1.1.1 Step Sediment 2004). 1 10 RWQCB 25.00 | 25.00 50 reduction.
CDFG,
Mendocino
Redwood
Company,
Treat high priority roads, culverts, road slides and NOAA RC,
landings that are identified in the 2005 MRC Private
CoC-CCC- |Action Cottaneva Creek Watershed Analysis. Focus on 88 Consultants,
9.1.1.2 Step Sediment culverts determined to be high priority by MRC. 1 5 Trout Unlimited Cost accounted for in ROADS/RAILROADS.
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Recovery Action Costs ($K)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16-[FY 21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |[FY 6-10| 15 20 25 | Duration Comments
CalFire, CDFG,
Mendocino
Redwood
Acquire funding for assessment and Company,
implementation of sediment reduction measures NOAA RC, Cost based on sediment assessment for 2,643
CoC-CCC- |Action associated with the 2008 Middle Fire in the Private acres (assume 25% of total watershed acres) at
9.1.1.3 Step Sediment Cottaneva Creek watershed. 2 10 Landowners 16.50 | 16.50 33 a rate of $12/acre.
CoC-CCC- Address the inadequacy of existing regulatory
10.1 Objective |Viability mechanisms.
CoC-CCC- |[Recovery
10.1.1 Action Viability Increase spatial structure and diversity
CDFG,
Mendocino
Redwood
Conduct periodic, standardized spawning surveys Company, Cost based on annual spawning surveys for
CoC-CCC- [Action to estimate adult abundance in the watershed. Private North Central Coast streams (assume 6 km in
10.1.1.1 Step Viability Surveys should include all three cohorts. 2 25 Landowners 38.00 | 38.00 | 38.00 | 38.00 | 38.00 190 High IP) at a rate of $75,840/year.
CoC-CCC- |[Recovery Monitor population status for response to recovery
10.1.2 Action Viability actions.
CalFire,
CalTrans,
CDFG,
Mendocino
Redwood
Company,
NMFS, Private
Use standardized watershed assessments (Coastal Consultants,
CoC-CCC- |Action Monitoring Plan) within sub-watersheds not Private
10.1.2.1 Step Viability previously evaluated in MRC’s 2005 effort. 2 10 Landowners In-Kind
Continue and expand upon biological monitoring CDFG,
activities to determine salmonid population and Mendocino
productivity trends at the watershed and sub- Redwood
watershed scales. Information regarding spawner Company, Some cost accounted for in spawning surveys.
CoC-CCC- [Action escapement and smolt production are the highest Private Cost based for smolt monitoring based on
10.1.2.2 Step Viability priorities. 3 20 Landowners 25.00 | 25.00 | 25.00 | 25.00 100 estimate of $50,000/unit/year.
Address the present or threatened destruction,
CoC-CCC- modification or curtailment of the species
19.1 Objective [Logging habitat or range
CoC-CCC- |Recovery Prevent impairment to floodplain connectivity
19.1.1 Action Logging (quality & extent)
CalFire,
Mendocino
Redwood
Company,
Timber harvest planning should evaluate and avoid Private
CoC-CCC- [Action or minimize adverse impacts to offchannel habitats, Landowners, This recommendation should be considered
19.1.1.1 Step Logging floodplains, ponds, and oxbows. 1 100 RPFs In-Kind |[standard practice.
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Recovery Action Costs (-SK)
Strategy Targeted Attribute Priority |Duration| Recovery FY11-TFY 16- [FY 21-] Enfire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |FY 6-10| 15 20 25 | Duration Comments
CoC-CCC- |[Recovery Prevent impairment to instream substrate/food
19.1.2 Action Logging productivity (impaired gravel quality and quantity)
CalFire,
California
Geological
Survey,
Mendocino
Redwood
Encourage tree retention on the axis of headwall Company,
swales. Any deviations should be reviewed and Private
CoC-CCC- [Action receive written approval by a licensed engineering Landowners, This recommendation should be considered
19.1.2,1 Step Logging geologist. 2 100 RPFs In-Kind [standard practice.
CalFire, CDFG,
Mendocino
Redwood
CoC-CCC- [Action Protect headwater channels with larger buffers to Company, RPFs, This recommendation should be considered
19.1.2.2 Step Logging minimize sediment delivery downstream. 2 100 RWQCB In-Kind |standard practice.
CalFire,
Mendocino
Redwood
Company,
Private
CoC-CCC- [Action Wet weather and/or winter operations should be Landowners, This recommendation should be considered
19.1.2.3 Step Logging discouraged in areas with high erosion potential. 1 100 RPFs, RWQCB In-Kind |standard practice.
CalFire, CDFG,
Mendocino
Redwood
Company,
For areas with high or very high erosion hazard, Private
CoC-CCC- [Action extend the monitoring period and upgrade road Landowners, This recommendation should be considered
19.1.2.4 Step Logging maintenance for timber operations. 2 100 RPFs, RWQCB In-Kind |standard practice.
CoC-CCC- [Recovery Prevent future impairment to instream habitat
19.1.3 Action Logging complexity (reduced large wood and/or shelter)
The current Forest Practice Rules require
retention of a proportion of the largest diameter
trees adjacent to water courses. This practice
Retain the largest trees in all riparian zones should continue and potential expansion of the
CoC-CCC- [Action (including intermittent and ephemeral streams) for number left for future recruitment should be
19.1.3.1 Step Logging bank stability and long-term wood recruitment. 2 100 In-Kind [considered.
CalFire,
Mendocino Cost based on treating 1.0 mile (assume 80
CoC-CCC- |Action Conduct conifer release to promote growth of larger Redwood acres/mile in 5% of High IP with a minimum of 1
19.1.3.2 Step Logging diameter trees where appropriate. 3 10 Company, RPFs | 57.00 | 57.00 114 mile) at a rate of $1,422/acre.
CoC-CCC- |Recovery
19.1.4 Action Logging Prevent increased landscape disturbance
Cottaneva Creek 252 September 2012



Recovery Action Costs (-SK)

Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16-[FY 21- Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY6-10| 15 20 25 | Duration Comments
CalFire,
Mendocino
Redwood
Company,
CoC-CCC- |Action Conserve and manage forestlands for older forest Private This recommendation should be considered
19.1.4.1 Step Logging stages. 2 100 Landowners In-Kind |standard practice.
CalFire, CDFG,
Mendocino
Encourage low impact timber harvest techniques Redwood
CoC-CCC- [Action such as full-suspension cable yarding (to improve Company, RPFs, This recommendation should be considered
19.1.4.2 Step Logging canopy cover; reduce sediment input, etc.). 2 100 RWQCB In-Kind |standard practice.
CoC-CCC- |Recovery Prevent adverse alterations to riparian species
19.1.5 Action Logging composition and structure
CalFire,
Mendocino
Redwood
Company,
Private
CoC-CCC- |Action Manage riparian areas for their site potential Landowners, This recommendation should be considered
19.1.5.1 Step Logging composition and structure. 2 100 |RPFs In-Kind |standard practice.
CoC-CCC- Address the inadequacy of existing regulatory
19.2 Objective |Logging mechanisms

CoC-CCC- [Recovery

19.2.1 Action Logging Prevent increased landscape disturbance
Mendocino
County,
Mendocino
Redwood
Discourage Mendocino County from rezoning Company,
CoC-CCC- |Action forestlands to rural residential or other land uses Private
19.2.1.1 Step Logging (e.g., vineyards). 1 100 Landowners In-Kind
lllegal marijuana cultivation may occur in some
areas and have the potential to severely
degrade juvenile rearing conditions by diverting
water and introducing toxic quantities of
fertilizers and pesticides into the stream
Discourage home building or other incompatible CalFire, environment. Increased anthropogenic interface
CoC-CCC- [Action land use in areas identified as timber production Mendocino with forested lands will likely lead to increases in
19.2.1.2 Step Logging zones (TPZ). 1 100 |County In-Kind [these activities.
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Recovery Action Costs (-SK)
Strategy Targeted Attribute Priority |Duration| Recovery FY11-[FY 16-TFY 21-| Enfire
Number | Level or Threat Action Description Number | (Years) Partners FY1-5 [FY6-10| 15 20 25 | Duration Comments
CalFire,
California
Geological
Discourage all activities (e.g., roads, harvest, Survey,
yarding, etc.) in unstable areas (e.g., steep slopes, CalTrans,
headwall swales, inner gorges, streambanks, etc.) CDFG,
unless a detailed geological assessment is Mendocino Land
performed by a certified engineering geologist that Trust, Private
CoC-CCC- [Action shows there is no potential for increased sediment Landowners,
19.2.1.3 Step Logging delivery to a watercourse as a result. 2 100 RPFs, RWQCB In-Kind
Address the present or threatened destruction,
CoC-CCC- modification, or curtailment of the species
23.1 Objective |Roads/Railroads [habitat or range
CoC-CCC- |[Recovery Prevent impairment to instream substrate/food
23.1.1 Action Roads/Railroads [productivity (gravel quality and quantity)
CalFire,
Use available best management practices for road CalTrans,
construction, maintenance, management and Mendocino
decommissioning (e.g. Weaver and Hagans, 1994; Redwood
CoC-CCC- [Action Sommarstrom et al., 2002; Oregon Department of Company, RPFs, This recommendation should be considered
23.1.1.1 Step Roads/Railroads |Transportation, 1999). 1 100 RWQCB In-Kind [standard practice.
CalFire,
CalTrans,
Mendocino
Establish adequate spoils storage sites throughout County,
the watershed so that material from landslides and Mendocino
CoC-CCC- [Action road maintenance can be stored safely away from Redwood Cost cannot be estimated without analysis of
23.1.1.2 Step Roads/Railroads [coho streams. 3 10 Company TBD |feasibility of adequate spoils storage sites.
Three road segments in Cottaneva Creek have
been identified as potential candidates for
CalFire, decommissioning. These segments include
California roads 47- CC (South Fork Cottaneva near
Geological Kimball Creek), 47-PH 005 (South of Honky
Survey, Tonk picnic area) and 47-G4 (Middle Fork
CalTrans, Cottaneva Creek). A detailed evaluation will
Mendocino likely be required to determine if
County, decommissioning is appropriate at these sites.
Mendocino The decommissioning target is likely achievable
Redwood due to the extensive and seldom used logging
Company, roads in the watershed which are under the
Private management of one large landowner. Most of
Consultants, these costs have be addressed as mitigation
Private measures in the MRC HCP. Cost based on
CoC-CCC- [Action Reduce road densities by 10 percent over the next Landowners, decommissioning 6 miles of road network at a
23.1.1.3 Step Roads/Railroads |20 years, prioritizing high risk areas. 3 10 Trout Unlimited | 36.00 | 36.00 72 rate of $12,000/mile.
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Recovery Action Costs ($K)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16-[FY 21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |[FY 6-10| 15 20 25 | Duration Comments
CalFire,
CalTrans,
Mendocino
County
Department of
Public Works,
Install and maintain adequate energy dissipaters for Mendocino Standard business practice. Cost will be
CoC-CCC- [Action culverts and other drainage pipe outlets where Redwood determined by inventory of quantity and type of
23.1.1.4 Step Roads/Railroads [needed. 2 100 |Company TBD |energy dissipaters needed.
CalFire,
California
Implement high and medium priority sediment Geological
reduction actions identified in the Mendocino Survey,
Redwood Company's 2005 watershed analysis. Mendocino Much of the cost is accounted for in other
CoC-CCC- |Action Conduct a similar sediment reduction plan in the Redwood actions or will likely be incorporated into the
231.1.5 Step Roads/Railroads  [Dunn Creek subbasin. 2 100 Company In-Kind |[MRC HCP.
CoC-CCC- |[Recovery
23.1.2 Action Roads/Railroads  |Prevent impairment to passage and migration
Bridges associated with new roads or replacement CalFire,
bridges (including railroad bridges) should be free CalTrans,
span or constructed with the minimum number of Mendocino
CoC-CCC- [Action bents feasible in order to minimize drift Redwood This recommendation should be considered
23.1.2.1 Step Roads/Railroads  |[accumulation and facilitate fish passage. 3 100 |Company In-Kind [standard practice.
CoC-CCC- [Recovery
23.1.3 Action Roads/Railroads  |Prevent impairment to watershed hydrology
CalFire,
California
Geological
Survey,
CalTrans,
Size culverts to accommodate flashy, debris-laden Mendocino
CoC-CCC- [Action flows and maintain trash racks to prevent culvert Redwood This recommendation should be considered
23.1.3.1 Step Roads/Railroads [plugging and subsequent road failure. 1 100 |Company In-kind [standard practice.
CalFire,
California
Stream crossings on THP parcels should be Department of
identified and mapped with the intention of Mines and
replacement or removal if they cannot pass 100 Geology,
year flow. Design should include fail safe measures Mendocino Cost based on treating 8 stream crossings
CoC-CCC- |Action to accommodate culvert overflow without causing Redwood (assume 50% of current stream crossings) at a
23.1.3.2 Step Roads/Railroads |massive road fill failures. 1 20 Company, RPFs | 450.00 | 450.00 | 450.00 | 450.00 1,800 |rate of $223,051/unit.
CoC-CCC- Address the inadequacy of existing regulatory
23.2 Objective |Roads/Railroads |[mechanisms
CoC-CCC- |Recovery Prevent impairment to instream substrate/food
23.2.1 Action Roads/Railroads [productivity (impaired gravel quality and quantity)
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Recovery Action Costs ($K)
Strategy Targeted Attribute Priority | Duration| Recovery FY11-[FY 16-[FY 21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 |[FY6-10| 15 20 25 | Duration Comments
CalFire,
CalTrans,
Mendocino
Redwood
Conduct annual inspections of all roads prior to Company, This action is part of ongoing road maintenance.
winter. Correct conditions that are likely to deliver Private Some additional cost may be expected from
CoC-CCC- [Action sediment to streams. Hydrologically disconnect Landowners, increased inspections and resulting
232.1.1 Step Roads/Railroads [roads. 2 100 RWQCB In-Kind [maintenance costs.
CalFire,
Mendocino
Redwood
Company,
Limit winter use of unsurfaced roads and Private
CoC-CCC- |Action recreational trails by unauthorized and impacting Landowners,
23.2.1.2 Step Roads/Railroads |uses to decrease fine sediment loads. 2 100 RWQCB In-Kind
CoC-CCC- |[Recovery Prevent impairment to floodplain connectivity
232.2 Action Roads/Railroads [(impaired quality & extent)
CalFire,
CalTrans,
CDFG,
Mendocino
Avoid new road construction within floodplains, Redwood
riparian areas, unstable soils or other sensitive Company,
areas until a watershed specific and/or Private
CoC-CCC- [Action agency/company specific road management plan is Landowners,
23.2.2.1 Step Roads/Railroads |created and implemented. 1 5 RWQCB TBD
CoC-CCC- |[Recovery
2323 Action Roads/Railroads [Prevent impairment to instream substrate.
CalFire,
CoC-CCC- |Action Discourage Caltrans from removing instream or CalTrans,
23.2.3.1 Step Roads/Railroads [near stream large woody material along Highway 1. 1 100 |CDFG, NMFS In-Kind
Address the present or threatened destruction,
CoC-CCC- Severe Weather |modification, or curtailment of the species
24.1 Objective |Patterns habitat or range
CoC-CCC- |Recovery |Severe Weather [Preventimpairment to hydrology (impaired water
2411 Action Patterns flow)
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Recovery
Strategy
Number

Level

Targeted Attribute
or Threat

Action Description

Priority
Number

Action
Duration

(Years)

Recovery
Partners

Costs ($K)

FY 1-56

FY 6-10

FY 11-
15

FY 16-
20

FY 7]
25

[~ Entire

Duration

Comments

CoC-CCC-
241.1.1

Action
Step

Severe Weather
Patterns

CDFG, SWRCB, RWQCB, CalFire, Caltrans, and
other agencies and landowners, in cooperation with
NMFS, should evaluate the rate and volume of
water drafting for dust control in streams or
tributaries and where appropriate, minimize water
withdrawals that could impact coho salmon.

10

CalFire,
CalTrans,
CDFG,
Mendocino
County,
Mendocino
Redwood
Company,
NMFS HCD,
Private
Landowners,
RPFs, RWQCB,
SWRCB

In-Kind

These agencies should consider existing
regulations or other mechanisms when
evaluating alternatives to water as a dust
palliative (including EPS-certified compounds)
that are consistent with maintaining or improving
water quality.

CoC-CCC-
24.1.2

Recovery
Action

Severe Weather
Patterns

Prevent impairment to instream substrate/food
productivity (impaired gravel quality and quantity)

CoC-CCC-
24121

Action
Step

Severe Weather

Patterns

Protect high-risk shallow-seeded landslide areas
and surfaces prone to erosion from being mobilized

by intense storm events.

100

CalFire,
California
Geological
Survey,
CalTrans,
CDFG,
Mendocino
County,
Mendocino
Redwood
Company,
Private
Landowners,
RPFs, RWQCB

TBD

An assessment of the quantity and extent of
high-risk shallow-seeded landslide areas needs
to be conducted prior to developing cost for this
recovery action.
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Garcia River

Location J *Mendocino County

Watershed Area

*114.0 Square Miles

Potential Habitat

*103.7 Stream Miles

Vegetation

Hardwood

Ownership Patterns

*99% Private

Dominant Land Uses

eTimber, Agriculture

Housing Density

Erodability J * Moderate to High
J *Moderate

TMDL Pollutants J

(t,

*66% Coniferous, 18% Montane

Garcia River Coho Salmon: Persistent — Low Abundance

P

Recovery Goals
v Conduct monitoring to track population
response to recovery action implementation

*Sediment, Temperature

w
%]
o
o

Garcia Creek

Adult Spawner Targets

Downlisting to Threatened

1,850

Recovery
3,700

= [l I
8 & 8 & 8
o o o o o

CCC coho salmon spawning estimates
u
8

Garcia River CCC Coho Salmon Spawning Adult Estimates

*1996-1998: Spawning Adult Estimates (Source: Maahs and
Barber 2001- Redd Counts)

¢2009-2011: Spawning Adult Estimates (Source: Gallagher and

Wright, 2012- Redd Counts and Adult Capture/Recapture )
¢2012-2120: Pathway to Recovery

STEELHEAD: YES

CHINOOK SALMON: YES
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Garcia River

Potential Habitat: 103.7 miles

Recovery Target: 3,700 Spawning Adult Coho Salmon

Current Instream, Watershed and Population Conditions

Riparian
Vegetation

Passage &
Migration

Habitat
Complexity

Estuary/Lagoon

Hydrology

Landscape
Patterns

FAIR

- = S -Ala ol

Ty =

g ===

Priority 1: Immediate Restoration Actions

» Rehabilitate winter rearing floodplain habitat .
* Install and maintain stream gauges in coldwater tributaries .
» Complete remediation of erosion control sites .
» Decommission or upgrade roads .
 Encourage riparian planting .
» Maintain, install and enhance LWD and other complex habitat features .

Preventing Extinction & Im

proving Conditions

Priority 2 & 3: Long-Term Restoration Actions
Investigate possible realignment of the lower estuary channel
Continue rehabilitation of the estuary and tidal sloughs
Enhance back water and off channel habitats
Upgrade water rights information system

Promote off channel storage

Continue implementation of the Garcia River TMDL and associated sediment
reduction efforts

Investigate the genetic diversity of coho salmon in the Garcia River

Recovery Partners

MENDOCINO Advisory

Ameri(Corps, Mendocino [Tish and Wildlife
goarcl, The Conservation [Tund,
Salmonid Restoration [“ederation [Tield School

RESOURCES AGENCY

CALIFORNIA W
DEPARTMENT
= R
TheNature
Conservancy
onservan bty ot

Photo courtesy from left to right: Josh Fuller, NMFS, Campbell Timberland, Campbell Timberland, KRIS Information System and Morgan Bond SWFSC



Garcia River

Potential Habitat: 103.7 miles

Recovery Target: 3,700 Spawning Adult Coho Salmon

Future Threats

Hatcheries &
Aquaculture

Disease &
Predation

Fishing &

Channel
Modification

Fire & Fuel
Management

Agriculture Collecting

MEDIUM MEDIUM

MEDIUM ’ MEDIUM ’

Livestock &

Urban
Development

Severe Diversio

Weather

Logging Recreation
HIGH ]

HIGH ] MEDIUM] HIGH ]

Reducing Future Threats

Priority 1: Immediate Threat Abatement Actions

 Discourage timberland conversions

» Extend the monitoring period and upgrade road maintenance after harvestin
highly erosive areas

» Upgrade forest practices

» Discourage incompatible land use in TPZs

* Limit winter use of unsurfaced roads and recreational trails
 Ensure new or replacement bridges are free span

Priority 2 & 3: Long-Term Threat Abatement Actions

Implement water conservation strategies for drought contingencies

Work with local tribal officials to stop gill netting

Ensure forest management supports optimal levels of LWD recruitment
Reduce road density by 10 percent over the next 10 years

Identify and remediate stream crossings that cannot pass the 100 year flow

Establish flow related adult and smolt migration thresholds prior to authorizing
future water diversions

Monitor and enforce existing water resource regulations

Identify strategic locations to install LWD features within spawning and rearing
areas

Installing LWD in Garcia River Photo provided by KRIS
Information System, and is used with permission

of the Garcia River watershed, and will manage the property for sustainable forestry

¢ Trout Unlimited (TU), MRC, TCF, Mendocino County Fish and Wildlife Advisory Board, and
TNC have undertaken various stream restoration actions.

e Established Salmonid Restoration Federation Field School
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Figure 1: Map of Garcia River
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Garcia River
Priority Areas for

Potential Habitat used to derive
Population Abundance Targets

Watershed Boundary
" Initial Focus
. - Core Areas

[IE' Phase I Expansion

Phase II Expansion
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Indicator Ratings
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Garcia CCC coho salmon- Conservation Target
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Watershed Processes

Figure 2: Viability Results by Lifestage
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Table 1: CAP Viability Results ~ Garcia River

Target Attribute Indicator Result Rating Method Desired Criteria
Adults Habitat Complexity Large Wood F:Testierg)c y (BFW0-10 7.39 Key Pieces/ 100m NMFS Expert Estuary/Lagoon Panel 6 to 11 key pcs/100m
Adults Habitat Complexity Large Wood Frmi:)y (BFW 10-100 0.48 Key Pieces/ 100m NMFS Expert Estuary/Lagoon Panel 1.3 to 4 Key Pieces/100 meters
Adts Habitat Complexity PoolRiffe/Flatwater Ratio %% Streami;m 'Rpi'ﬁkl?sgm% Pools; SEC Analysi/CDFG Data 7%t 9(;?0‘1’: ffg%;;gm (>30%
Adus Habitat Complexity Sheltr Rating 18% streams 2*://; :;:)m (>80 stream SEC AnalysisICDFG Data 75% to 90% ofst:jenr:/gll;-Km (>80 stream
Adults Hydrology Passage Flows Risk Factor Score =50 SEC Analysis/CDFG Data NMFS Flow ProtocoI5:0R Bk Factor Score 35-
Adults Passage/Migration Passage at Mouth or Confluence 50% of IP-km to 74% of IP-km accessible Fair SEC Analysis/CDFG Data 75% of IP-Kmto 90% of IP-km
Adults Passage/Migration Physical Barriers 100% of IP-km accessible SEC Analysis/CDFG Data 75% of IP-Kmto 90% of IP-km
Adults Riparian Vegetation Tree Diameter (North of SF Bay) 39% Class 5 & 6 across IP-km Fair SEC Analysis/CDFG Data 55 - 69% Class 5 & 6 across IP-km
Adults Riparian Vegetation Tree Diameter (South of SF Bay) NA 0 SEC Analysis/CDFG Data >80% Density rating "D" across [P-km
Adults Sediment Quantty & DISGU::\L/EE” OF SPRWNNG | ¢4 o 1P-kim to 7496 of IP-km accessible Fair SEC AnalysisICDFG Data 759% of IP-Km'to 90% of IP-km
Adults Velocity Refuge Floodplain Connectivity >80% Response Reach Connectivity SEC Analysis/CDFG Data >80% Response Reach Connectivity
Adults Water Quality Toxicity No Acute or Chronic SEC Analysis/CDFG Data No Actte or Chronic
oy | o scpmcnrcon | eSSt o
Adults Viability Density <1 spawner per IP-km SEC Analysis/CDFG Data low risk spawner density per Spence (2008)
Egas Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score =35-50 SEC Analysis/CDFG Data NMFS Flow Protoco:;(l)? Bk Factor Score 35-
Eggs Hydrology Redd Scour Risk Factor Score =75 Fair SEC Analysis/CDFG Data NMFS Flow Protocolszga Bk Factor Score 35-
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Eggs Sediment Gravel Quality (Bulk) 15-17% (0.85mm) and <30% (6.4mm) NMFS Instream Flow Analysis 12-14% (0.85mm) and <30% (6.4mm)
R ) 91% streams 97% IP-km (>50% stream . 75% to 90% of streams/ IP-Km (>50%
Egos Sediment Gravel Quality (Embeddedness) average scores of 1 & 2) NMFS Instream Flow Analysis stream average scores of 1 & 2)
Summer Rearing Juveniles Estuary/Lagoon Quality & Extent Impaired but functioning NMFS Instream Flow Analysis Properly Functioning Condition
. ; . . Large Wood Frequency (Bankfull Width 0 ) )
Summer Rearing Juveniles Habitat Complexity ¢ 1gum§r§) 7.39 Key Pieces/ 100m NMFS Instream Flow Analysis 6 to 11 key pcs/100m
Large Wood Fi Bankfull Width
Summer Rearing Juvenikes Habitat Complexity i mfel%‘éege(rs;m 048 Key Pieces/ 100m NMFS Instream Flow Aralysis 1310 4 Key Pieces/100 reters
4% 2% 1P-km (>49% of pool 75% % of IP-Km (>49% of
Summer Rearing Juveniles Habitat Complexity Percent Primary Pools 64% streams 8 ? M (>49% of pools NMFS Instream Flow Analysis S%108% 0 strea@/ m(>4%%0
are primary pools) pools are primary pools)
. ’ . . . . 55% streams 77% IP-km (>30% Pools; . 75% to 90% of streams/ IP-Km (>30%
Summer Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio >20% Riffes) NMFS Instream Flow Analysis Pooks; >20% Riffs)
189% st 8% 1P-km (>80 st 75% to 90% of streams/ IP-Km (>80 st
Summer Rearing Juveniles Habitat Complexity Shelter Rating bstreams 8% IP-km (>80 stream NMFS Instream Flow Analysis ofo = ofstreams m (>80 stream
average) average)
Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow) Risk Factor Score =58 NMFS Instream Flow Analysis NMFS Flow ProtocollszoR Bk Factor Score 35-
Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score =50 NMFS Watershed Characterization NMFS Flow Protoco; OR sk Factor Score 35-
Summer Rearing Juveniles Hydrology Number, Condgmzzﬁ;gr Magnitude of .06 Diversions/10 IP-km NMFS Watershed Characterization 0.01 - 1 Diversions/10 IP km
Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence 50% of IP-km to 74% of IP-km accessible NMFS Watershed Characterization 75% of IP-Km to 90% of IP-km
Summer Rearing Juveniles Passage/Migration Physical Barriers 100% of IP-km accessible Population Profile/BPJ 75% of IP-Kmto 90% of IP-km
0, 0, - | i 0, 0, - 0,
Summer Rearing Juveniles Riparian Vegetation Canopy Cover 91% streams 56% IP-km with average SEC or PAD/CDFG Data 75%10 90% ofstrears/ 1P-Km (>85%
canopy >85% average stream canopy)
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) 39% Class 5 & 6 across IP-km Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA SEC or PAD/CDFG Data >80% Density rating "D" across [P-km
- ’ ' - ) 91 % streams 98% IP-km (>50% stream 75% to 90% of streams/ IP-Km (>50%
Summer Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) average scores of 1 & 2) SEC or PAD/CDFG Data Stream average scores of 1 & 2)
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50 to 74% IP km (<20 C MWMT; <16 C

Summer Rearing Juveniles Water Quality Temperature (MWMT) MWMT where coho IP overtaps) Fair Population Profile/BPJ 75 t0 89% IP km (<16 C MWMT)
Summer Rearing Juveniles Water Quality Toxicity No Acute or Chronic NMFS Watershed Characterizatio/CWHR No Acute or Chronic

Summer Rearing Juveniles Water Quality Turbidity 5% tosi(\);/i;; Zg:;n;/ 3| Z_:(I?v\:fimaim NMFS Watershed Characterizatio/CWHR % tosisz/:hgf;;;:';g z—rlz)mwg;aintains
Summer Rearing Juveniles Viability Density <0.2 Fishimeter"2 SEC Analysis/CDFG Data 0.5 - 1.0 fish/meter"2

Summer Rearing Juveniles Viability Spatial Structure 75-90% of Historical Range NMFS Watershed Characterization/CWHR 75-90% of Historical Range
Winter Rearing Juveniles Habitat Complexity Large Wood Frigurenrgz/rg)Bankfml Widh O 7.39 Key Pieces/ 100m NMFS Watershed Characterizatio/CWHR 6 t0 11 key pcs/100m

Winter Rearing Juveniles Habitat Complexity Large Woodll;ri(él:)errzéz;mkﬁﬂl Width 0.48 Key Pieces/ 100m NMFS Watershed Characterization/CWHR 1.3 to 4 Key Pieces/100 meters
Winter Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio 55% stmam);g:’;; E#|2l§>30% Pools; NMFS Watershed Characterizatio/CWHR %t gg?o‘l)sf; s:?;;:{q:f’:iesK)m (>30%
Winter Rearing Juveniles Habitat Complexity Shelter Rating 18% streams :\Z’r:;ek)m (>80stream CDF Vegetation Maps/BPJ 75% 10 90% of str:\z,ienrl:/g(le;’-Km (>80 stream
Winter Rearing Juveniles Passage/Migration Physical Barriers 100% of IP-km accessible Population Profile/BPJ 75% of IP-Km to 90% of IP-km
Winter Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) 39% Class 5 & 6 across IP-km Fair Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
Winter Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA 0 SEC Analysis/CDFG Data >80% Density rating "D" across IP-km
Winter Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) L% Str:\?:;gisz/golrz;k:; f;o;? stream SEC Analysis/CDFG Data 7S(y:ttr(;:rgzjv:::gt;e:mnﬁ/elstﬁngj0%
Winter Rearing Juveniles Velocity Refuge Floodplain Connectivity >80% Response Reach Connectivity SEC Analysis/CDFG Data >80% Response Reach Connectivity
Winter Rearing Juveniles Water Quality Toxicity No Acute or Chronic NMFS Watershed Characterization No Acute or Chronic

Winter Rearing Juveniles Water Quality Turbidity 75% o 90% of streams/ IP-km maintains NMFS Watershed Characterization 75%10 90% of streans/ 1P-Km maintans

severity score of 3 or lower

Garcia River

severity score of 3 or lower
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Smolts Estuary/Lagoon Quality & Extent Impaired but functioning

Smolts Habitat Complexity Shelter Rating 18% streams :)2 rI;:)m (-80stream

Smolts Hydrology Numbe, Condli;igwr;ras?g:zr Magnitue of 1.58 Diversions/10 IP-km

Smolts Hydrology Passage Flows Risk Factor Score =50

Smolts Passage/Migration Passage at Mouth or Confluence 50% of 1P-km to 74% of IP-km accessible

Smolts Smoltification Temperature 75-90% IP-km (>6 and <14 C)

Smolts Water Quality Toxicity No Acute or Chronic

Smolts Water Quality Turbidity 5% tosge?z:,i:; Ztcfrzn;/; I:)—ﬁ?mnlfintains

Smolts Viabity Abundance Abundance Iea;j;r;gs itt())/ Ei%h risk spawner
Wiatershed Processes Hydrology Impervious Surfaces 0.147 of Watershed in Impervious Surfaces
Watershed Processes Landscape Patterns Agriculture 1.134 of Watershed in Agriculture
Watershed Processes Landscape Patterns Timber Harvest 15% of Watershed in Timber Harvest
Wiatershed Processes Landscape Patterns Urbanization 1% of watershed >1 unit/20 acres
Watershed Processes Riparian Vegetation Species Composition 80% Historical Species Composition
Watershed Processes Sediment Transport Road Density 5.9 Miles/Square Mile
Watershed Processes Sediment Transport Streamside Road Density (100 m) 6.2 Miles/Square Mile

Garcia River
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Fair

Fair

Fair

SEC Analysis/'CDFG Data Properly Functioning Condition
Populaton Profe 75% to 90% of streams/ IP-Km (>80 stream
average)
Population Profile 0.01 - 1 Diversions/10 IP km
TRT Spence (2008) NMFS Flow ProtocoL_:ORisk Factor Score 35-
TRT Spence (2008) 75% of IP-Kmto 90% of IP-km
TRT Spence (2008) 75-90% IP-Km (>6 and <16 C)
TRT Spence (2008) No Acttte or Chronic
EPARWQCBINMFS Critria 7% toszsz/:itzf::;erzﬁls' z'rm::ai"taim
Newcombe and Jensen 2003 i::wkﬁugs:sr;;;srpsrg::z (k;\(/)vogs)k
SEC Analysis 3-6% of Watershed in Impervious Surfaces
EPA/RWQCB/NMFS Criteria 10-19% of Watershed in Agriculture
Newcombe and Jensen 2003 25-15% of Watershed in Timber Harvest
EPAIRWQCB/NMFS Criteria 8-11% of watershed >1 unit/20 acres
Newcombe and Jensen 2003 51-74% Intact Historical Species Composition
EPA/RWQCB/NMFS Criteria 1.6 t0 2.4 Mikes/Square Mile
Newcombe and Jensen 2003 0.1 to 0.4 Miles/Square Mile
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Table 2: CAP Threats Results ~ Garcia River

Summer

Winter

Threats Across Targets Adults Eggs Rearing Rearing Smolts Watershed
. . Processes
Juveniles Juveniles
Project-specific threats 1 2 3 4 5 6

1 | Agriculture

2 | Channel Modification

3 | Disease, Predation and Competition

4 | Fire, Fuel Management and Fire Suppression
5 | Fishing and Collecting

6 | Hatcheries and Aquaculture

7 | Livestock Farming and Ranching

8 | Logging and Wood Harvesting

9 | Mining

10 | Recreational Areas and Activities

11 | Residential and Commercial Development
12 | Roads and Railroads

13 | Severe Weather Patterns

14 | Water Diversion and Impoundments

Threat Status for Targets and Project

Garcia River

Overall Threat
Rank
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Central CA Coast Coho Salmon ~ Garcia River

ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary

1.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range
1.1.1. Recovery Action: Rehabilitate natural river mouth dynamics

1.1.1.1. Action Step: Investigate and determine if the river/estuary mouth dynamics have changed
from historical conditions and patterns. Evaluate passage conditions relative to adult salmonid

run timing.

1.1.1.2. Action Step: If determined necessary, develop and implement strategies that address adverse

passage conditions for adult salmonids caused by altered river mouth dynamics.
1.1.2. Recovery Action: Rehabilitate inner estuarine hydrodynamics

1.1.2.1. Action Step: Investigate the possibility of re-aligning the lower estuary channel from Minor

Hole to the mouth in efforts to increase estuary depth and improve tidal wetlands.

1.1.2.2. Action Step: If determined beneficial to estuary health and function, develop and implement a

lower estuary channel re-alignment project.
1.1.3. Recovery Action: Increase the physical extent of estuarine habitat

1.1.3.1. Action Step: Investigate the extent of sedimentation within the estuary associated watershed
legacy impacts (logging). Evaluate sediment transport within the estuary and determine if the

estuary is "filling" with sediment or "flushing" sediment (recovering).

1.1.3.2. Action Step: Investigate and determine the current vs. historical extent of the Garcia estuary.

Include tracts of salt and freshwater marshes, sloughs, tidal channels, etc.

1.1.3.3. Action Step: Evaluate, design, and implement strategies to enhance habitat conditions within
Hathaway Creek and near its confluence with the Garcia River main stem. Consider thinning
vegetation within lower Hathaway to increase hydrologic circulation. Optimize winter rearing
habitat/refuge while considering upstream migration to upper Hathaway Creek if determined

desirable.

1.1.3.4. Action Step: Evaluate, design, and implement rehabilitation projects targeting tidal sloughs
and off-channel habitats impaired by cattle located within the historical extent of the Garcia

River estuary.

1.1.3.5. Action Step: Continue estuary rehabilitation efforts (public acquisition and easements, Bell
2003).

1.1.4. Recovery Action: Increase and enhance estuarine habitat complexity features

1.1.4.1. Action Step: Increase the percentage of area containing high value habitat complexity elements

and features (SAV, LWD, boulders, marshes, vegetation, pools > 2 meters).
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1.1.4.2.

1.1.4.3.

Action Step: Identify key locations to install LWD structures targeting increased pool depth

and habitat conditions within the Garcia estuary.

Action Step: Continue working with landowner and rehabilitating riparian conditions within

the Garcia estuary.

1.1.5. Recovery Action: Improve estuarine freshwater inflow

1.1.5.1.

1.1.5.2.

1.1.5.3.

Action Step: Install a stream gauge immediately upstream of the estuary to monitor inflow

conditions during the dry season.

Action Step: Investigate the hydrodynamics of freshwater inflow and estuary water quality
conditions relative to juvenile salmonid estuarine summer rearing (osmo-regulating and non-

osmoregulating).

Action Step: Identify and implement a minimum freshwater inflow threshold to ensure

optimal estuary health and function for rearing salmonids.

1.1.6. Recovery Action: Improve estuarine water quality

1.1.6.1.

1.1.6.2.

Action Step: Install continuous water quality monitoring stations throughout the Garcia

estuary.

Action Step: Identify and implement strategies to address point pollutant sources causing

impairment to estuarine water quality conditions.

1.1.7. Recovery Action: Enhance macro-invertebrate abundance and taxa richness

1.1.7.1.

Action Step: Investigate and identify prey items/availability for rearing salmonids and the

associated water quality conditions they reside.

2. Restoration- Floodplain Connectivity

2.1.

Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range

2.1.1. Recovery Action: Rehabilitate and enhance floodplain connectivity

2.1.1.1.

2.1.1.2.

2.1.1.3.

Action Step: Conduct a Lower Garcia River off-channel low gradient habitat assessment
targeting juvenile coho salmon rearing requirements (biological performance criteria, i.e.
reduced velocity targets relative to juvenile coho). Identify potential off-channel rehabilitation

sites.

Action Step: Work with landowners and encourage rehabilitation activities within the lower
Hathaway Creek area in efforts to enhance backwater/off-channel and floodplain habitat for

winter rearing salmonids.

Action Step: Identify, design, and implement rehabilitation projects that target winter rearing
floodplain habitat within the lower reaches of the Garcia River.

3. Restoration- Habitat Complexity

Garcia River
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3.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range

3.1.1.

3.1.2.

Garcia River

Recovery Action: Increase large wood frequency (BFW 0-10 meters)

3.1.1.1.

3.1.1.2.

Action Step: Increase wood frequency in spawning and rearing areas to the extent that a

minimum of six key LWD pieces exists every 100 meters in 0-10 meters BFW streams.

Action Step: Identify and install key LWD pieces in Rolling Brook to the extent that LWD

frequency is optimized.

Recovery Action: Increase large wood frequency (BFW 10-100 meters)

3.1.2.1.

3.1.2.2.

3.1.2.3.

3.1.24.

3.1.2.5.

Action Step: Increase wood frequency in seasonal habitat and migratory reaches to the extent
that a minimum of 1.3 to 4 key LWD pieces exists every 100 meters in 10-100 meter BFW

streams.

Action Step: Target Signal Creek, North Fork Garcia, Rolling Brook, lower Mill Creek,
Pardaloe, Blue Waterhole, Lanmour, and upper Mill Creek sub-basins as high priorities for

LWD placement and rehabilitation work.

Action Step: Evaluate and implement strategies to rehabilitate LWD frequency and natural

recruitment within the Garcia River main stem.

Action Step: Identify strategic locations to install key LWD features in the SF Garcia mainstem

to the extent that habitat complexity is optimized.

Action Step: Encourage coordination of LWD placement in streams as part of logging

operations and road upgrades to maximize size, quality, and efficiency of effort (CDFG 2004).

Recovery Action: Increase primary pools frequency

3.1.3.1.

3.1.3.2.

3.1.3.3.

Action Step: Increase the number of primary pools to the extent that more than 40% of
summer rearing pools meet primary pool criteria (>2.5 feet deep in 1st and 2nd order streams;

>3 feet in third order or larger streams.)

Action Step: Evaluate, develop, and implement strategies to increase primary pool frequency
in high priority reaches within the following tributaries: Fleming Creek, Little SF Garcia, Signal
Creek (and tribs).

Action Step: Maintain, install, and/or enhance LWD, boulders, and other channel forming
features to improve pool frequency and depth. Use information from MRC Garcia Watershed
Analysis, CDFG HAB-8, and TNC data to determine high priority reaches lacking adequate

pool frequency and complexity relative to juvenile coho rearing requirements.

Recovery Action: Improve shelter

3.1.4.1.

Action Step: Increase the number of pools that have a minimum shelter rating of 80 (See
NMEFS/CDEFG criteria).
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3.1.4.2.

Action Step: Evaluate, identify, and improve shelter ratings in pools within the mainstem
Garcia River and the following tributaries: Blue Waterhole, Fleming Creek, Graphite Creek,
Inman Creek, Little SF Garcia, NF Garcia, and Signal Creek (and tribs).

3.1.5. Recovery Action: Improve pool:riffle:flatwater ratio

3.1.5.1.

Action Step: Increase the frequencies of riffles in 75% of the streams within the watershed

4. Restoration- Hydrology

4.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range

4.1.1. Recovery Action: Improve flow conditions (baseflow conditions)

4.1.1.1.

4.1.1.2.

4.1.1.3.

4.1.14.

4.1.1.5.

Action Step: Map all water diversions (including illegal and legal) and upgrade the existing
water rights information system so that water allocations can be readily quantified by

watershed.

Action Step: Monitor, identify problems, and prioritize needed changes to permitted water

diversions on known or potential summer rearing coho streams.

Action Step: Install and maintain stream gauges within the following tributaries that provide
coldwater to the Garcia River mainstem: Hathaway, North Fork, Rolling Brook, Mill Creek
(lower Garcia River), South Fork, Signal, Mill Creek (upper Garcia River).

Action Step: Identify strategic locations to install off-channel storage facilities to reduce

impacts associated with water diversions (e.g. storage tanks for rural residential users).

Action Step: CDFG, SWRCB, RWQCB, CalFire, Caltrans, and other agencies and landowners,
in cooperation with NMFS, should evaluate the rate and volume of water drafting for dust
control in streams or tributaries and where appropriate, minimize water withdrawals that
could impact coho salmon. These agencies should consider existing regulations or other
mechanisms when evaluating alternatives to water as a dust palliative (including EPA-certified

compounds) that are consistent with maintaining or improving water quality (CDFG 2004).

5. Restoration- Landscape Patterns

5.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range

5.1.1. Recovery Action: Prevent increased landscape disturbance

5.1.1.1.

5.1.1.2.

5.1.1.3.

Garcia River

Action Step: Consider developing and/or identifying Salmonid Preserves. Consider the Garcia

River watershed as a Salmonid Preserve.

Action Step: Should large tracts of forestlands within the Garcia River watershed become
available for purchase, the State of California and/or the Federal Government should consider

purchasing the area as a Demonstration Forest, State Park, or Salmonid Preserve.

Action Step: Discourage counties from rezoning forestlands to rural residential or other land

uses (e.g., vineyards).
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6. Restoration- Passage

6.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range

6.1.1.

Garcia River

Recovery Action: Modify or remove physical passage barriers

6.1.1.1.

6.1.1.2.

6.1.1.3.

6.1.14.

6.1.1.5.

6.1.1.6.

6.1.1.7.

6.1.1.8.

6.1.1.9.

6.1.1.10.

6.1.1.11.

6.1.1.12.

6.1.1.13.

6.1.1.14.

Action Step: Evaluate, design, and implement strategies to address potential impairment to
passage due to vegetation encroachment or "choking" in Hathaway Creek. Ensure that winter
rearing refuge for juvenile salmonids is optimize. Investigate habitat quality in upper

Hathaway Creek.

Action Step: Evaluate, design, and implement appropriate fish passage at Bridge at Highway 1
on Hathaway Creek (Gasker Slough) (See CALFISH: PAD_ID 716762; Passage ID 26883).

Action Step: Evaluate, design, and implement appropriate fish passage at private road
crossing on Mill Creek (See CALFISH: PAD_ID 713213; Passage ID 16601).

Action Step: Evaluate, design, and implement appropriate fish passage at Fish Rock Road on
Mill Creek (See CALFISH: PAD_ID 705892; Passage ID 7210)

Action Step: Evaluate, design, and implement appropriate fish passage at Fish Rock Road on
Mill Creek (See CALFISH: PAD_ID 705893; Passage ID 7211).

Action Step: Evaluate, design, and implement appropriate fish passage at private road
crossing on Mill Creek (See CALFISH: PAD_ID 713212; Passage ID 16600).

Action Step: Evaluate, design, and implement appropriate fish passage at private road
crossing on Mill Creek (See CALFISH: PAD_ID 713213; Passage ID 16601).

Action Step: Evaluate, design, and implement appropriate fish passage at Fish Rock Road on
Sled Creek (See CALFISH: PAD_ID 713211; Passage ID 16599)

Action Step: Evaluate, design, and implement appropriate fish passage at private road
crossing on Hathaway Creek (See CALFISH: PAD_ID 716763; Passage ID 26884).

Action Step: Evaluate, design, and implement appropriate fish passage at culvert at mouth on
SF Garcia River (See CALFISH: PAD_ID 712859; Passage ID 16063).

Action Step: Evaluate, design, and implement appropriate fish passage at culvert on
Flemming Creek (See CALFISH: PAD_ID 723443; Passage ID 9525)

Action Step: Evaluate, design, and implement appropriate fish passage at unnamed tributary
to SF Garcia River (See CALFISH: PAD_ID 723441; Passage ID 9523).

Action Step: Evaluate, design, and implement appropriate fish passage at culvert on unnamed
tributary to main stem Garcia River (See CALFISH: PAD_ID 723440; Passage ID 9522).

Action Step: Evaluate, design, and implement appropriate fish passage at identified logjams

throughout the Garcia watershed (only if necessary).
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6.1.1.15.

6.1.1.16.

Action Step: Identify and prioritize all logjams that are complete or partial barriers and

indicate passage impairment to specific life stage (Bell 2006, as cited by KrisWeb 2011).

Action Step: Ensure that all logjams are carefully modified and that all LWD remains in the

active stream channel (Monschke and Caldon 1992).

7. Restoration- Pool Habitat

No species-specific actions were developed.

8. Restoration- Riparian

8.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range

8.1.1.

Recovery Action: Improve canopy cover

8.1.1.1.

8.1.1.2.

8.1.1.3.

8.1.14.

Action Step: Increase the average stream canopy cover within all current and potential

salmonid spawning and rearing reaches to a minimum of 80%.

Action Step: Plant and protect riparian vegetation, including redwood, on the lower 7 mile
reach (Eureka Hill Road Bridge and Windy Hollow Road) or where necessary to provide the
following: shade and lower water temperatures, cover, protection for fish, bank protection from

erosion, and large organic debris in the future for habitat (Bell 2003).

Action Step: Identify and implement riparian enhancement projects where current canopy
density and diversity are inadequate and site conditions are appropriate to: initiate tree
planting, thinning, and other vegetation management to encourage the development of a

denser more extensive riparian canopy within the Blue Waterhole sub-basin.

Action Step: Retain all existing native riparian vegetation where stream cover is provided.

Recovery Action: Improve tree diameter

8.1.2.1.

8.1.2.2.

8.1.2.3.

8.1.2.4.

Action Step: Increase tree diameter to a minimum of 80% CWHR density rating "D" across all

current and potential spawning and juvenile rearing areas.

Action Step: Conduct conifer release to promote growth of larger diameter trees where

appropriate.

Action Step: Develop a Large Wood Recruitment Plan that assesses instream wood needs, and
sites potentially responsive to wood recruitment or placement, and develop a riparian strategy

to ensure long term natural recruitment of wood via large tree retention.

Action Step: Promote streamside conservation measures, including conservation easements,
setbacks, and riparian buffers (CDFG 2004). Focus on partnerships with railroad and timber

industry, as well as large private landowners.

9. Restoration- Sediment

9.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range

9.1.1.

Garcia River

Recovery Action: Improve and expand instream gravel quantity
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9.1.1.1.

9.1.1.2.

9.1.1.3.

9.1.14.

9.1.1.5.

9.1.1.6.

9.1.1.7.

Action Step: Increase the percentage of gravel quality embeddedness to values of 1s and 2s
(See NMFS Conservation Action Planning Attribute Table Report) in all current and potential

juvenile salmonid summer and seasonal (fall/winter/spring) rearing areas.

Action Step: Identify and implement strategies to treat landslides and old features such as
stream side landings (Bell 2003).

Action Step: Complete the remaining 25% of erosion control sites identified in the South Fork
Garcia River by the Trout Unlimited North Coast Coho Project.

Action Step: Treat high and medium priority sites that are identified in the MRC Garcia River
Watershed Analysis, Garcia River Forest Integrated Resource Management Plan and other

credible landowner assessments.

Action Step: Acquire funding for assessment and implementation of sediment reduction
measures associated with the 2008 Jacks Fire which occurred in the North Fork Garcia River

subbasin.

Action Step: Continue the implementation of the Garcia River TMDL and associated sediment

reduction efforts.

Action Step: Develop and implement bank erosion prevention and riparian planting in
Pardaloe Creek (Monschke and Caldon 1992).

10. Restoration- Viability

10.1. Objective: Address other natural or manmade factors affecting the species continued existence

10.1.1. Recovery Action: Increase spawner density

10.1.1.1.

10.1.1.2.

10.1.1.3.

10.1.1.4.

10.1.1.5.

10.1.1.6.

10.1.1.7.

Action Step: Determine if there is a need for a conservation
hatchery/supplementation/augmentation program. Assess the following prior to
supplementation (Action Steps 2-7):

Action Step: Determine the biological or DPS significance of the Garcia coho salmon

population.

Action Step: Investigate the population dynamics and viability status of coho salmon in the

Garcia River watershed.

Action Step: Determine if the coho salmon population within the Garcia River watershed is at

a short-term or immediate risk of extinction.

Action Step: Identify population viability goals and the expectations of a conservation

hatchery/supplementation/augmentation program.
Action Step: Investigate the genetic diversity of coho salmon in the Garcia River.

Action Step: If determine necessary, identify a source population (in or out of basin stock) that

could be used to start a population augmentation/supplementation/broodstock program.

10.1.2. Recovery Action: Increase spatial structure and diversity

Garcia River
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10.1.2.1.

10.1.2.2.

Action Step: Conduct a comprehensive assessment of watershed processes (e.g., hydrology,
geology, fluvial-geomorphology, water quality, and vegetation), instream habitat, and factors
limiting coho salmon production (CDFG 2004). Use the watershed assessment template
developed in portions of the watershed in Mendocino Redwood Company ownership, and

apply to the rest of the Garcia River watershed.

Action Step: Continue and expand upon biological monitoring activities to determine
salmonid population and productivity trends at the watershed and sub-watershed scales.

Information regarding spawner escapement and smolt production are the highest priorities.

10.1.3. Recovery Action: Increase abundance

10.1.3.1.

Action Step: Re-establish a naturally reproducing run of coho salmon in appropriate

subwatersheds.

11. Restoration- Water Quality

11.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range

11.1.1.

Recovery Action: Improve stream temperature conditions

11.1.1.1.

11.1.1.2.

11.1.1.3.

Action Step: Work with TNC and Stillwater Sciences to develop a "Basin Temp" model to aid
in efforts to reduce stream temperatures between Signal and the Pardaloe/Mill creeks

confluence.

Action Step: Work with landowners to plant riparian zones of Blue Waterhole, Inman Creek,
and Pardaloe Creek with the goal of reducing instream water temperatures of the Garcia River

main stem during the dry season.

Action Step: Identify and Implement actions to maintain and restore water temperatures to

meet habitat requirements for CCC coho salmon in specific streams (CDFG 2004).

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices

No species-specific actions were developed.

13. Threat- Channel Modification

No species-specific actions were developed.

14. Threat- Disease/Predation/Competition

No species-specific actions were developed.

15. Threat- Fire/Fuel Management
No species-specific actions were developed.

16. Threat- Fishing/Collecting

16.1. Objective: Address the inadequacy of existing regulatory mechanisms

16.1.1. Recovery Action: Prevent reduced density, abundance, and diversity

Garcia River
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16.1.1.1. Action Step: Work with CDFG to modify Section 8.00(b)(1) low flow minimum flow closure
for Mendocino, Sonoma, and Marin counties. Discontinue using the Russian River at
Guerneville gauging station for angling closures and use the Navarro River USGS gauging
station (11468000) which better reflects hydrologic conditions in smaller unregulated coastal

Sonoma/Mendocino streams.
16.1.1.2. Action Step: Reduce poaching of adult coho salmon by increasing law enforcement.
16.1.1.3. Action Step: Promote CalTip to discourage poaching (CDFG 2004).
16.2. Objective: Address other natural or manmade factors affecting the species' continued existence
16.2.1. Recovery Action: Prevent reduced density, abundance, and diversity

16.2.1.1. Action Step: Investigate and work with local tribal officials in efforts to stop gill-netting in the

Garcia River watershed.

17. Threat- Hatcheries
No species-specific actions were developed.

18. Threat- Livestock

18.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range
18.1.1. Recovery Action: Prevent impairment to estuary quality and extent

18.1.1.1. Action Step: Work with BLM to ensure that future cattle leasing agreements do not reduce
potential rehabilitation of high value summer and winter juvenile salmonid rearing habitat

within the lower Garcia River and estuary.

19. Threat- Logging
19.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range.
19.1.1. Recovery Action: Prevent impairment to water quality (instream water temperature)

19.1.1.1. Action Step: Protect current riparian zones in all summer salmonid rearing areas to the extent

that they are able to mature, provide, and maintain a minimum of 80% canopy cover.

19.1.2. Recovery Action: Prevent impairment to instream habitat complexity (reduced large wood and/or
shelter)

19.1.2.1. Action Step: Ensure future forest management allows for optimal levels of natural LWD

recruitment of larger older trees into stream channels

19.1.3. Recovery Action: Prevent impairment to instream substrate/food productivity (gravel quality and

quantity)

19.1.3.1. Action Step: Develop and implement low impact timber and wood harvest techniques (e.g.,
full-suspension cable yarding) in efforts to reduce turbidity impacts in streams. Example:
Parker Ranch in the Ten Mile River Basin (Bell 2003).
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19.14.

19.1.3.2.

19.1.3.3.

Action Step: Extend the monitoring period and upgrade THP road maintenance after harvest.

Action Step: New THPs should identify problematic legacy roads within WLPZ's,

decommission them, and revegetate the area with appropriate native species.

Recovery Action: Prevent increased landscape disturbance

19.14.1.

19.14.2.

19.14.3.

19.14.4.

Action Step: Areas adjacent to currently owned State parks or forestlands supporting Core,
Phase I and Phase II priority areas should be considered for purchase (if feasible within the

next 5 years).

Action Step: Should large tracts of forestlands within the Garcia River watershed become
available for purchase, the State of California and/or the Federal Government should consider

purchasing the area as a Demonstration Forest, State Park, or Salmonid Preserve.

Action Step: Continue the activities of the North Coast Watershed Assessment /Coastal
Watershed Program.

Action Step: Maintain and expand California’s working forestlands and forestlands held by

the State, and prevent future conversion of forestlands to agriculture or other land uses.

19.2. Objective: Address the inadequacy of existing regulatory mechanisms

19.2.1. Recovery Action: Prevent increased landscape disturbance

Garcia River

19.2.1.1.

19.2.1.2.

19.2.1.3.

19.2.1.4.

19.2.1.5.

19.2.1.6.

19.2.1.7.

19.2.1.8.

Action Step: Discourage Counties from rezoning forestlands to rural residential or other land

uses (e.g., vineyards).

Action Step: Work with the California Board of Forestry to design and implement a program
of BMPs for logging areas that meets the approval of NMFS and CDFG.

Action Step: Conduct an assessment of the mechanisms driving forestland conversion and

develop strategies to protect forestlands.

Action Step: Consider the development of a Watershed Database (similar to the CDFG
Northern Spotted Owl database) for salmonids that provides watershed data and information

in a consistent fashion to all foresters for consideration in their harvest plans.

Action Step: Develop a framework similar to Washington State that establishes a scientific
framework for monitoring the effectiveness of practices in meeting watershed process goals

and a decision-making process that is adaptive to the new information.

Action Step: Provide information to BOF regarding CCC coho salmon priorities and

recommend upgrading relevant forest practices.

Action Step: Discourage home building or other incompatible land use in areas identified as

timber production zones (TPZ).

Action Step: Assign NMFS staff to conduct THP reviews of the highest priority areas using
revised "Guidelines for NMFS Staff when Reviewing Timber Operations: Avoiding Take and
Harm of Salmon and Steelhead" (NMFS 2004).
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19.2.1.9.

20. Threat- Mining
No species-specific actions were developed.

21. Threat- Recreation

Action Step: Develop a California Forest Practice monitoring protocol to determine whether
specific practices are effectively meeting intended objectives and are providing for the

protection of CCC coho salmon.

No species-specific actions were developed.

22. Threat- Residential/Commercial Development

No species-specific actions were developed.

23. Threat- Roads/Railroads

23.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range

23.1.1. Recovery Action: Prevent impairment to instream substrate/food productivity (gravel quality and

23.1.2.

Garcia River

quantity)

23.1.1.1.

23.1.1.2.

23.1.1.3.

23.1.1.4.

23.1.1.5.

23.1.1.6.

Action Step: Reduce road densities by 10 percent over the next 10 years, prioritizing high risk

areas in historical habitats or Core CCC coho salmon watersheds.

Action Step: Map and identify stream crossings with the intention of replacement or removal
if they cannot pass the 100 year flow. Designs should include fail safe measures to

accommodate culvert overflow without causing massive road fill failures.

Action Step: Use available best management practices for road construction, maintenance,
management and decommissioning (e.g. Weaver and Hagans, 1994; Sommarstrom et al., 2002;

Oregon Department of Transportation, 1999).

Action Step: Restoration projects that upgrade or decommission high risk roads in Core areas
should be considered an extremely high priority for funding (e.g., PCSRF). Where no Core

areas are designated, apply this action to Phase I areas.

Action Step: Decommission riparian road systems and/or upgrade roads (and skid trails on

forestlands) that deliver sediment into adjacent watercourses (CDFG 2004).

Action Step: Limit winter use of unsurfaced roads and recreational trails by unauthorized and

impacting uses to decrease fine sediment loads.

Recovery Action: Prevent alterations to sediment transport (road condition/density, dams, etc.)

23.1.2.1.

23.1.2.2.

23.1.2.3.

Action Step: Develop a private road database using standardized methods. The methods
should document all road features, apply erosion rates, and compile information into a GIS

database.
Action Step: Develop a Salmon Certification Program for road maintenance staff.

Action Step: All new crossings and upgrades to existing crossings (bridges, culverts, fills, and

other crossings) should accommodate 100-year flood flows and associated bedload and debris.
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23.1.2.4. Action Step: Evaluate existing and future stream crossings that impair natural geomorphic
processes. Replace or retrofit crossings to achieve more natural conditions that meet sediment

transport goals.

23.1.2.5. Action Step: Conduct annual inspections of all roads prior to winter. Correct conditions that

are likely to deliver sediment to streams. Hydrologically disconnect roads.
23.1.3. Recovery Action: Prevent impairment to passage and migration

23.1.3.1. Action Step: Bridges associated with new roads or replacement bridges (including railroad
bridges) should be free span or constructed with the minimum number of bents feasible in

order to minimize drift accumulation and facilitate fish passage.

23.1.3.2. Action Step: Ensure that all future road or bridge repairs at stream crossing provide

unimpaired fish passage for all salmonid life stages.

24. Threat- Severe Weather Patterns

24.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species habitat or

range
24.1.1. Recovery Action: Prevent impairment to stream hydrology (stream flow)

24.1.1.1. Action Step: Implement water conservation strategies that provide for drought contingencies

without relying on interception of surface flows or groundwater depletion.

25. Threat- Water Diversion/Impoundment

25.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat or

range
25.1.1. Recovery Action: Prevent impairment to stream hydrology (stream flow)

25.1.1.1. Action Step: Ensure water supply demands can be met without impacting flow either directly

or indirectly through groundwater withdrawals and aquifer depletion.

25.1.1.2. Action Step: Provide incentives to water rights holders willing to convert some or all of their

water right to instream use via petition change of use and §1707 (CDFG 2004).
25.1.2. Recovery Action: Prevent impairment to passage and migration

25.1.2.1. Action Step: Establish flow related adult and smolt migration thresholds prior to authorizing

future water diversions.
25.1.3. Recovery Action: Prevent impairment to the estuary (quality and extent)

25.1.3.1. Action Step: Discourage the development of any surface water diversions in the watershed
that independently or cumulatively have significant impact on reducing inflow to the estuary
during spring/summer/fall months (ECORP and Kamman Hydrology & Engineering 2005).

25.1.4. Recovery Action: Prevent impairment to water quality (instream temperature)

25.1.4.1. Action Step: Ensure future water diversions do not impair instream water temperatures
during the dry season.
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25.2. Objective: Address the inadequacy of existing regulatory mechanisms
25.2.1. Recovery Action: Prevent impairment to stream hydrology (stream flow)

25.2.1.1. Action Step: Work with the SWRCB to eliminate depletion of summer base flows from
unauthorized water uses. Coordinated efforts by Federal and State, and County law

enforcement agencies to remove illegal diversions from streams.

25.2.1.2. Action Step: Encourage compliance with the most recent update of NMFS' Water Diversion

Guidelines.

25.2.1.3. Action Step: Ensure all water diversions and impoundments are complaint with AB2121 or

other appropriate protective measures.

25.2.1.4. Action Step: Upgrade the existing water rights information system so that water allocations

can be readily quantified by watershed.

25.2.1.5. Action Step: Improve compliance with existing water resource regulations via monitoring and

enforcement.
25.2.1.6. Action Step: Support the SWRCB in regulating groundwater.

25.2.1.7. Action Step: Request that SWRCB review and/or modify water use based on the needs of coho
salmon and authorized diverters (CDFG 2004).

26. Threat- Watershed Process
No species-specific actions were developed.
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Table 3: Implementation Schedule ~ Garcia River

Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- | FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
Address the present or threatened destruction,
GR-CCC- modification or curtailment of the species
11 Objective |Estuary habitat or range
GR-CCC- |Recovery
1.1.1 Action Estuary Rehabilitate natural river mouth dynamics
BLM, CDFG,
NMFS HCD,
NMFS PRD,
Investigate and determine if the river/estuary NOAA RC,
mouth dynamics have changed from historical NRCS, Private
GR-CCC- |Action conditions and patterns. Evaluate passage Landowners, Cost for estuary use is estimated at
1444 Step Estuary conditions relative to adult salmonid run timing. 3 10 RCD, RWQCB | 137.00 | 137.00 274 |$273,217/project.
CDFG, Friends
of the Garcia
River, NMFS
HCD, NMFS
PRD, NOAA RC,
If determined necessary, develop and implement NRCS, RCD,
strategies that address adverse passage RWQCB, The
GR-CCC- |Action conditions for adult salmonids caused by altered Nature
1112 Step Estuary river mouth dynamics. 3 20 Conservancy TBD
GR-CCC- |Recovery
142 Action Estuary Rehabilitate inner estuarine hydrodynamics
CDFG, Friends
of the Garcia
River, NMFS
HCD, NMFS
PRD, NOAA RC,
Investigate the possibility of re-aligning the lower NRCS, RCD,
estuary channel from Minor Hole to the mouth in RWQCB, The
GR-CCC- |Action efforts to increase estuary depth and improve tidal Nature
1.1.2.1 Step Estuary wetlands. 2 10 Conservancy TBD |Cost accounted for above.
CDFG, Friends
of the Garcia
River, NMFS
HCD, NMFS
PRD, NOAA RC,
NRCS, RCD,
If determined beneficial to estuary health and RWQCB, The
GR-CCC- |Action function, develop and implement a lower estuary Nature
1122 Step Estuary channel re-alignment project. 2 10 Conservancy TBD
GR-CCC- |Recovery
1.1.3 Action Estuary Increase the physical extent of estuarine habitat
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Costs (SK)
Recovery Action
Strategy Targeted Attribute or Priority | Duration| Recovery FY 11- | FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 15 |FY 6-10[ 15 20 25 [Duration Comments
CDFG, Friends
of the Garcia
River, NMFS
HCD, NMFS
Investigate the extent of sedimentation within the PRD, NOAA RC,
estuary associated watershed legacy impacts NRCS, RCD,
(logging). Evaluate sediment transport within the RWQCB, The
GR-CCC- |Action estuary and determine if the estuary is "filling" with Nature Cost for sediment assessment is estimated at
1.1.31 Step Estuary sediment or "flushing" sediment (recovering). 2 10 Conservancy 111.50 | 111.50 223  |$12.22/acre
BLM, CDFG,
Friends of the
Garcia River,
NMFS HCD,
NMFS PRD,
NOAA RC,
NRCS, Private
Investigate and determine the current vs. historical Landowners,
extent of the Garcia estuary. Include tracts of salt RCD, RWQCB,
GR-CCC- |Action and freshwater marshes, sloughs, tidal channels, The Nature
1.1.3.2 Step Estuary etc. 2 10 Conservancy TBD |Cost accounted for in above action steps.
BLM, CDFG,
Friends of the
Garcia River,
Evaluate, design, and implement strategies to NMFS HCD,
enhance habitat conditions within Hathaway Creek NMFS PRD,
and near its confluence with the Garcia River main NOAA RC,
stem. Consider thinning vegetation within lower NRCS, Private
Hathaway to increase hydrologic circulation. Landowners,
Optimize winter rearing habitat/refuge while RCD, RWQCB, Cost based on treating 1 mile of stream
GR-CCC- |Action considering upstream migration to upper Hathaway The Nature (assume 1 project/mile) at a rate of
1183 Step Estuary Creek if determined desirable. 2 10 Conservancy 25.00 | 25.00 50 $25,000/mile.
BLM, CDFG,
NMFS HCD,
NMFS PRD,
NOAA RC,
Private
Evaluate, design, and implement rehabilitation Landowners,
projects targeting tidal sloughs and off-channel RCD, RWQCB,
GR-CCC- |Action habitats impaired by cattle located within the The Nature Cost based on treating 10 acres (assume 10%
1.1.34 Step Estuary historical extent of the Garcia River estuary. 2 5 Conservancy 273.00 273 |of estuarine habitat) at a rate of $272,120/acre.
BLM, CDFG,
Friends of the
Garcia River,
NMFS HCD,
NMFS PRD,
NOAA RC,
NRCS, Private
Landowners,
RCD, RWQCB,
GR-CCC- |Action Continue estuary rehabilitation efforts (public The Nature
1.1.35 Step Estuary acquisition and easements, Bell 2003). 2 10-May |Conservancy TBD
GR-CCC- |Recovery Increase and enhance estuarine habitat complexity
1.1.4 Action Estuary features
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Recovery
Strategy
Number

Level

Targeted Attribute or

Threat

Action Description

Priority
Number

Action
Duration

(Years)

Recovery
Partners

Costs (SK)

FY 1-§

FY 6-10

FY 11-
15

FY 16-
20

FY 21-
25

Entire
Duration

Comments

GR-CCC-
1.1.4.1

Action
Step

Estuary

Increase the percentage of area containing high
value habitat complexity elements and features
(SAV, LWD, boulders, marshes, vegetation, pools
> 2 meters).

BLM, CDFG,
Friends of the
Garcia River,
NMFS HCD,
NMFS PRD,
NOAA RC,
Private
Landowners,
RCD, RWQCB,
The Nature
Conservancy

TBD

Cost likely accounted for in other action steps.

GR-CCC-
1.1.4.2

Action
Step

Estuary

Identify key locations to install LWD structures
targeting increased pool depth and habitat
conditions within the Garcia estuary.

BLM, CDFG,
Friends of the
Garcia River,
NMFS HCD,
NMFS PRD,
NOAA RC

Cost accounted for in other action steps.

GR-CCC-
1.1.4.3

Action
Step

Estuary

Continue working with landowner and rehabilitating
riparian conditions within the Garcia estuary.

50

BLM, CDFG,
Friends of the
Garcia River,
NMFS HCD,
NMFS PRD,
NOAA RC,
NRCS, Private
Landowners,
RCD, RWQCB,
The Nature
Conservancy

In-Kind

GR-CCC-
115

Recovery
Action

Estuary

Improve estuarine freshwater inflow

GR-CCC-
1.1.5.1

Action
Step

Estuary

Install a stream gauge immediately upstream of the
estuary to monitor inflow conditions during the dry
season.

CDFG, Friends
of the Garcia
River, NMFS
HCD, NMFS
PRD, NOAA RC,
NRCS, RCD,
RWQCB,
SWRCB, The
Nature
Conservancy

1,000

Cost for stream flow gauges estimated at
$1000/gauge. Cost estimate does not account
for maintenance or data management.

GR-CCC-
1.1.5.2

Action

Step

Estuary

Investigate the hydrodynamics of freshwater inflow
and estuary water quality conditions relative to
juvenile salmonid estuarine summer rearing (osmo-

regulating and non-osmoregulating).

CDFG, Friends
of the Garcia
River, NMFS
HCD, NMFS
PRD, NOAA RC,
NRCS, RCD,
RWQCB, The
Nature
Conservancy

TBD

Cost accounted for in estuary use/residence

timing monitoring.
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Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- | FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 1-5 |[FY 610 15 20 25 |Duration Comments
CDFG, Friends
of the Garcia
River, NMFS
HCD, NMFS
PRD, NRCS,
RCD, RWQCB,
Identify and implement a minimum freshwater SWRCB, The
GR-CCC- |Action inflow threshold to ensure optimal estuary health Nature Cost for stream flow modeling estimated at
1153 Step Estuary and function for rearing salmonids. 2 10 Conservancy 32.00 | 32.00 64 $63,005/project.
GR-CCC- |Recovery
116 Action Estuary Improve estuarine water quality
CDFG, Friends
of the Garcia
River, NMFS
HCD, NMFS
PRD, NOAARC,
NRCS, Private
Landowners, Cost for continuous water quality monitoring
RCD, RWQCB, stations estimated at $5,000/station with a total
GR-CCC- |Action Install continuous water quality monitoring stations The Nature of 7 gauges. Cost does not account for
1.1.6.1 Step Estuary throughout the Garcia estuary. 2 5 Conservancy 35.00 35 maintenance and data management.
BLM, CDFG,
Friends of the
Garcia River,
NMFS HCD,
NMFS PRD,
NRCS, Private
Landowners,
Identify and implement strategies to address point RCD, The
GR-CCC- |Action pollutant sources causing impairment to estuarine Nature
1.1.6.2 Step Estuary water quality conditions. 2 20 Conservancy Cost accounted for in other action steps.
GR-CCC- |Recovery Enhance macro-invertebrate abundance and taxa
14.7 Action Estuary richness
CDFG, Friends
of the Garcia
River, NMFS
HCD, NMFS
PRD, NOAA RC,
NRCS, Private
Consultants,
Investigate and identify prey items/availability for RCD, RWQCB,
GR-CCC- |Action rearing salmonids and the associated water quality The Nature
1.1.71 Step Estuary conditions they reside. 3 15 Conservancy Cost accounted for other action steps.
Address the present or threatened destruction,
GR-CCC- modification or curtailment of the species
2.1 Objective [Floodplain Connectivity |habitat or range
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Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- | FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 1-6 [FY 6-10] 15 20 25 |Duration Comments
GR-CCC- |Recovery
2:0:1 Action Floodplain Connectivity Rehabilitate and enhance floodplain connectivity
BLM, CDFG,
NMFS HCD,
Conduct a Lower Garcia River off-channel low NMFS PRD,
gradient habitat assessment targeting juvenile NOAA RC,
coho salmon rearing requirements (biological NRCS, RCD,
performance criteria, i.e. reduced velocity targets RWQCB, The
GR-CCC- |Action relative to juvenile coho). Identify potential off- Nature Cost for wetland restoration assessment
2444 Step Floodplain Connectivity channel rehabilitation sites. 2 5 Conservancy 207.00 207 |estimated at $206,493/project.
BLM, CDFG,
Friends of the
Garcia River,
NMFS HCD,
NMFS PRD,
NOAA RC,
NRCS, Private
Work with landowners and encourage rehabilitation Landowners,
activities within the lower Hathaway Creek area in RCD, RWQCB,
GR-CCC- |Action efforts to enhance backwater/off-channel and The Nature
2492 Step Floodplain Connectivity floodplain habitat for winter rearing salmonids. 2 100 Conservancy In-Kind
CDFG,
Mendocino
Redwood
Identify, design, and implement rehabilitation Company, The Cost based on treating 7 miles (assume 1
GR-CCC- |Action projects that target winter rearing floodplain habitat Nature project/mile in 25% High IP) at a rate of
21.1.3 Step Floodplain Connectivity within the lower reaches of the Garcia River. 2 5 Conservancy 235.00 235 |$36,046/mile.
Address the present or threatened destruction,
GR-CCC- modification or curtailment of the species
3.1 Objective [Habitat Complexity habitat or range
GR-CCC- |Recovery
3.1.1 Action Habitat Complexity Increase large wood frequency (BFW 0-10 meters)
CDFG,
Conservation
Fund, Friends of
the Garcia
River,
Mendocino
Redwood
Company,
NMFS HCD,
NMFS PRD,
NOAA RC,
NRCS, Private
Increase wood frequency in spawning and rearing Landowners,
areas to the extent that a minimum of six key LWD RCD, RWQCB, Cost based on treating 10 miles of stream at a
GR-CCC- |Action pieces exists every 100 meters in 0-10 meters The Nature rate of $25,000/mile. If ELJ projects
3.1.1.1 Step Habitat Complexity BFW streams. 2 10 Conservancy 125.00 | 125.00 250 |implemented, cost could be $1,011,200.
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Recovery
Strategy
Number

Level

Targeted Attribute or
Threat

Action Description

Priority
Number

Action
Duration

(Years)

Recovery
Partners

Costs (SK)

FY 1-§

FY 6-10

FY 11-
15

FY 16-
20

FY 21-
25

Entire
Duration

Comments

GR-CCC-
3.1.1.2

Action
Step

Habitat Complexity

Identify and install key LWD pieces in Rolling
Brook to the extent that LWD frequency is
optimized.

CDFG, NMFS
HCD, NMFS
PRD, NRCS,
Private
Landowners,
RCD, RWQCB,
The Nature
Conservancy

Cost accounted for in increase wood frequency
in spawning in rearing habitat.

GR-CCC-
3.1.2

Recovery
Action

Habitat Complexity

Increase large wood frequency (BFW 10-100
meters)

GR-CCC-
3.1.2.1

Action
Step

Habitat Complexity

Increase wood frequency in seasonal habitat and

migratory reaches to the extent that a minimum of
1.3 to 4 key LWD pieces exists every 100 meters

in 10-100 meter BFW streams.

Board of
Forestry,
CalFire, CDFG,
Conservation
Fund, Friends of
the Gualala
River
Watershed,
Mendocino
Redwood
Company,
NMFS HCD,
NMFS PRD,
NOAA RC,
Private
Landowners,
Public, RCD,
RWQCB, The
Nature
Conservancy

162.50

162.50

325

Cost based on treating 13 miles of streamat a
rate of $25,000/mile. Cost to treat 13 miles of
stream with ELJ would be $1,34,560.

GR-CCC-
3.1.2.2

Action
Step

Habitat Complexity

Target Signal Creek, North Fork Garcia, Rolling
Brook, lower Mill Creek, Pardaloe, Blue Waterhole,
Lanmour, and upper Mill Creek sub-basins as high
priorities for LWD placement and rehabilitation
work.

20

CDFG,
Conservation
Fund, Friends of
the Garcia
River,
Mendocino
Redwood
Company,
NMFS HCD,
NMFS PRD,
NOAA RC,
Private
Landowners,
RCD, RWQCB,
The Nature
Conservancy

Cost accounted for in increase wood frequency
in seasonal habitat.
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Recovery
Strategy
Number

Level

Threat

Targeted Attribute or

Action Description

Priority
Number

Action
Duration

(Years)

Recovery
Partners

Costs (SK)

FY 1-§

FY 6-10

FY 11-
15

FY 16-
20

FY 21-
25

Entire
Duration

Comments

GR-CCC-
3.1.2.3

Action
Step

Habitat Complexity

Evaluate and implement strategies to rehabilitate
LWD frequency and natural recruitment within the
Garcia River main stem.

20

CDFG,
Conservation
Fund, Friends of
the Garcia
River, NMFS
HCD, NMFS
PRD, NOAA RC,
Private
Landowners,
Public, RCD,
RWQCB, The
Nature
Conservancy

18.00

18.00

18.00

18.00

72

Cost based on riparian restoration validation
monitoring estimated at $71,426/project.

GR-CCC-
3.1.2.4

Action
Step

Habitat Complexity

Identify strategic locations to install key LWD
features in the SF Garcia mainstem to the extent
that habitat complexity is optimized.

20

CDFG,
Conservation
Fund, Friends of
the Garcia
River,
Mendocino
Redwood
Company,
NMFS HCD,
NMFS PRD,
NOAA RC,
NRCS, Private
Landowners,
Public, Railroad,
RWQCB, The
Nature
Conservancy

Cost accounted for in increase wood frequency
in seasonal habitat.

GR-CCC-
3.1.2.5

Action
Step

Habitat Complexity

Encourage coordination of LWD placement in
streams as part of logging operations and road
upgrades to maximize size, quality, and efficiency
of effort (CDFG 2004).

100

CalFire, CDFG,
Private
Landowners

In-Kind

Cost will vary depending on number of projects.

GR-CCC-
3.1.3

Recovery
Action

Habitat Complexity

Increase primary pools frequency

GR-CCC-
3.1.3.1

Action

Step

Habitat Complexity

Increase the number of primary pools to the extent
that more than 40% of summer rearing pools meet
primary pool criteria (>2.5 feet deep in 1st and 2nd
order streams; >3 feet in third order or larger

streams.)

CDFG,
Conservation
Fund,
Mendocino
Redwood
Company,
NMFS HCD,
NMFS PRD,
NOAA RC,
NRCS, RCD,
RWQCB, The
Nature

Conservancy

162.50

162.50

325

Cost based on treating 13 miles (50% of High
IP) at a rate of $25,000/mile. This may be
combined with increasing LWD, reducing

overall cost.
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Recovery
Strategy
Number

Level

Targeted Attribute or
Threat

Action Description

Priority
Number

Action
Duration

(Years)

Recovery
Partners

Costs ($K)

FY 1-§

FY 6-10

FY 11-
15

FY 16-
20

FY 21-
25

Entire
Duration

Comments

GR-CCC-
3.1.3.2

Action
Step

Habitat Complexity

Evaluate, develop, and implement strategies to
increase primary pool frequency in high priority
reaches within the following tributaries: Fleming
Creek, Little SF Garcia, Signal Creek (and tribs).

20

CDFG,
Mendocino
Redwood
Company,
NMFS HCD,
NMFS PRD,
NOAA RC,
NRCS, Private
Landowners,
Public, RCD,
RWQCB, The
Nature
Conservancy

Cost accounted for in increase the number of
primary pools.

GR-CCC-
3.1.3.3

Action
Step

Habitat Complexity

Maintain, install, and/or enhance LWD, boulders,
and other channel forming features to improve pool
frequency and depth. Use information from MRC
Garcia Watershed Analysis, CDFG HAB-8, and
TNC data to determine high priority reaches
lacking adequate pool frequency and complexity
relative to juvenile coho rearing requirements.

CDFG, NOAA
RC, Private
Landowners,
RCD

125.00

125.00

250

Cost estimate for 10 LWD loading projects at
$25,000 in four core area subbasins.

GR-CCC-
3.1.4

Recovery
Action

Habitat Complexity

Improve shelter

GR-CCC-
3.1.4.1

Action
Step

Habitat Complexity

Increase the number of pools that have a minimum
shelter rating of 80 (See NMFS/CDFG criteria).

CDFG,
Conservation
Fund, Friends of
the Garcia
River,
Mendocino
Redwood
Company,
NMFS HCD,
NMFS PRD,
NOAA RC,
NRCS, Private
Landowners,
Public, RCD,
The Nature
Conservancy

Cost are likely associated with other recovery
action such as increase LWD and increasing
primary pools.

GR-CCC-
3.1.4.2

Action

Step

Habitat Complexity

Evaluate, identify, and improve shelter ratings in
pools within the mainstem Garcia River and the
following tributaries: Blue Waterhole, Fleming
Creek, Graphite Creek, Inman Creek, Little SF

Garcia, NF Garcia, and Signal Creek (and tribs).

CDFG,
Conservation
Fund, Friends of
the Garcia
River,
Mendocino
Redwood
Company,
NMFS HCD,
NMFS PRD,
NOAA RC,
NRCS, RCD,
RWQCB, The
Nature

Conservancy

162.50

162.50

325

Cost based on treating 13 miles (50% of High
IP), assuming this recovery action is separate
from increase large wood and primary pools, at

a rate of $25,000/mile.
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Costs (SK)
Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- | FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
GR-CCC- |Recovery
345 Action Habitat Complexity Improve pool:riffle:flatwater ratio
GR-CCC- |Action Increase the frequencies of riffles in 75% of the Cost accounted for in above action steps (i.e.
3.1.5.1 Step Habitat Complexity streams within the watershed 2 30 increase primary pool frequency and LWD).
Address the present or threatened destruction,
GR-CCC- modification or curtailment of the species
4.1 Objective |Hydrology habitat or range
GR-CCC- |Recovery
4.1.1 Action Hydrology Improve flow conditions (baseflow conditions)
CDFG, CDFG
Law
Enforcement,
NMFS, NMFS
OLE, Private
Map all water diversions (including illegal and legal) Landowners,
and upgrade the existing water rights information SWRCB, The
GR-CCC- |Action system so that water allocations can be readily Nature Costs may be minimal due to the low number of
4.1.1.1 Step Hydrology quantified by watershed. 2 60 Conservancy TBD |diverters in this basin.
BLM, CDFG,
Monitor, identify problems, and prioritize needed NMFS, Private
GR-CCC- |Action changes to permitted water diversions on known or Landowners,
41.1.2 Step Hydrology potential summer rearing coho streams. 2 10 SWRCB Cost likely accounted for in stream flow model.
Install and maintain stream gauges within the CDFG, NMFS,
following tributaries that provide coldwater to the Private
Garcia River mainstem: Hathaway, North Fork, Landowners,
Rolling Brook, Mill Creek (lower Garcia River), SWRCB, The Cost for 7 stream flow gauges estimated at
GR-CCC- |Action South Fork, Signal, Mill Creek (upper Garcia Nature $1000/gauge. Cost does not account for
41.1.3 Step Hydrology River). 2 10 Conservancy 3.50 3.50 7 maintenance or data management.
Identify strategic locations to install off-channel CDFG, NMFS,
storage facilities to reduce impacts associated with NRCS, Private Cost are difficult to determine because based
GR-CCC- |Action water diversions (e.g. storage tanks for rural Landowners, on landowner participation and extent of off-
41.1.4 Step Hydrology residential users). 2 30 RCD, SWRCB TBD |channel storage facilities needed.
CDFG, SWRCB, RWQCB, CalFire, Caltrans, and
other agencies and landowners, in cooperation CalFire,
with NMFS, should evaluate the rate and volume of CalTrans,
water drafting for dust control in streams or CDFG,
tributaries and where appropriate, minimize water Mendocino
withdrawals that could impact coho salmon. These County
agencies should consider existing regulations or Department of Most diversions in the Garcia for dust control
other mechanisms when evaluating alternatives to Public Works, are for timber management actions. Most of
water as a dust palliative (including EPA-certified Private these diversion have a 1600 agreement with
GR-CCC- |Action compounds) that are consistent with maintaining or Landowners, the Department of Fish and Game and are likely
4.1.1.5 Step Hydrology improving water quality (CDFG 2004). 2 60 RWQCB In-Kind |incorporated into existing operations.
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Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- | FY 16- [ FY 21- [ Entire
Number Level Threat Action Description Number| (Years) Partners FY 15 |FY 6-10[ 15 20 25 [Duration Comments
Address the present or threatened destruction,
GR-CCC- modification, or curtailment of the species
151 Objective |[Landscape Patterns habitat or range
GR-CCC- |Recovery
5.1.1 Action Landscape Patterns Prevent increased landscape disturbance
CDFG,
Conservation
Fund, NMFS
HCD, NMFS
PRD, NOAA RC,
Private
Landowners,
State Parks, The
Consider developing and/or identifying Salmonid Nature
GR-CCC- |Action Preserves. Consider the Garcia River watershed Conservancy,
5.1:1.1 Step Landscape Patterns as a Salmonid Preserve. 2 100 Trout Unlimited In-Kind
CDFG,
Conservation
Fund, NMFS
HCD, NMFS
PRD, NOAA RC,
Should large tracts of forestlands within the Garcia Private
River watershed become available for purchase, Landowners,
the State of California and/or the Federal State Parks, The
Government should consider purchasing the area Nature
GR-CCC- |Action as a Demonstration Forest, State Park, or Conservancy, Cost are difficult to determine because of fair
51.1.2 Step Landscape Patterns Salmonid Preserve. 2 100 Trout Unlimited TBD |market value and land use turnover.
CDFG,
Mendocino
County, NMFS
Discourage counties from rezoning forestlands to HCD, NMFS
GR-CCC- |Action rural residential or other land uses (e.g., PRD, Sonoma
51413 Step Landscape Patterns vineyards). 2 100 County In-Kind
Address the present or threatened destruction,
GR-CCC- modification or curtailment of the species
16.1 Objective |Passage habitat or range
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Recovery
Strategy
Number

Level

Targeted Attribute or
Threat

Action Description

Priority
Number

Action
Duration

(Years)

Recovery
Partners

Costs (SK)

FY 1-§

FY 6-10

FY 11-
15

FY 16-
20

FY 21-
25

Entire
Duration

Comments

GR-CCC-
6.1.1

Recovery
Action

Passage

Modify or remove physical passage barriers

10-May

BLM, CDFG,
Conservation
Fund, Friends of
the Garcia
River,
Mendocino
Redwood
Company,
NMFS, NMFS
HCD, NMFS
PRD, NOAA RC,
NRCS, Private
Landowners,
Public, Railroad,
RCD, RWQCB,
The Nature
Conservancy

GR-CCC-
6.1.1.1

Action
Step

Passage

Evaluate, design, and implement strategies to
address potential impairment to passage due to
vegetation encroachment or "choking" in Hathaway
Creek. Ensure that winter rearing refuge for
juvenile salmonids is optimize. Investigate habitat
quality in upper Hathaway Creek.

BLM, CDFG,
Friends of the
Garcia River,
NMFS HCD,
NMFS PRD,
NOAA RC,
NRCS, Private
Landowners,
RCD, RWQCB,
The Nature
Conservancy

52.00

52

Cost based on treating 8 acres at a rate of
$6,400/acre.

GR-CCC-
6.1:1:2

Action
Step

Passage

Evaluate, design, and implement appropriate fish
passage at Bridge at Highway 1 on Hathaway
Creek (Gasker Slough) (See CALFISH: PAD_ID
716762; Passage ID 26883).

CalTrans,
CDFG, NMFS,
USACE

370.00

370

Cost based on treating passage for major 2
lane road at a rate of $367,732/unit.

GR-CCC-
6.1.1.3

Action
Step

Passage

Evaluate, design, and implement appropriate fish
passage at private road crossing on Mill Creek
(See CALFISH: PAD_ID 713213; Passage ID
16601).

CDFG,
Mendocino
County, NMFS,
NOAA RC,
USACE

260.00

260

Cost based on treating minor 2 lane road at a
rate of $254,065/unit.

GR-CCC-
6.1.1.4

Action
Step

Passage

Evaluate, design, and implement appropriate fish
passage at Fish Rock Road on Mill Creek (See
CALFISH: PAD_ID 705892; Passage ID 7210)

CDFG,
Mendocino
County, NMFS,
NOAA RC,
Private
Landowners,
USACE

660

660

Cost based on providing passage for a small
waterway at a rate of $653,406/unit.

GR-CCC-
6.1.1.5

Action
Step

Passage

Evaluate, design, and implement appropriate fish
passage at Fish Rock Road on Mill Creek (See
CALFISH: PAD_ID 705893; Passage ID 7211).

CDFG,
Mendocino
County, NMFS,
USACE

660

660

Cost based on providing passage for a small
waterway at a rate of $653,406/unit.
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Costs (SK)
Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- [ FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 15 |FY 6-10[ 15 20 25 [Duration Comments
CDFG,
Mendocino
Evaluate, design, and implement appropriate fish County, NMFS,
passage at private road crossing on Mill Creek Private
GR-CCC- |Action (See CALFISH: PAD_ID 713212; Passage ID Landowners, Cost based on treating a minor 2 lane road at a
6.1.1.6 Step Passage 16600). 3 5 USACE 260.00 260 |rate of $254,065/unit.
CDFG,
Mendocino
Evaluate, design, and implement appropriate fish County, NMFS,
passage at private road crossing on Mill Creek Private
GR-CCC- |Action (See CALFISH: PAD_ID 713213; Passage ID Landowners, Cost based on treating a minor 2 lane road at a
6.1.1.7 Step Passage 16601). 3 5 USACE 260.00 260 |[rate of $254,065/unit
Evaluate, design, and implement appropriate fish CDFG,
GR-CCC- |Action passage at Fish Rock Road on Sled Creek (See Mendocino Cost based on providing passage on a small
6.1.1.8 Step Passage CALFISH: PAD_ID 713211; Passage ID 16599) 3 5 County, USACE | 660 660 |waterway at a rate of $653,406/unit.
CDFG,
Mendocino
Evaluate, design, and implement appropriate fish County, NMFS,
passage at private road crossing on Hathaway Private
GR-CCC- |Action Creek (See CALFISH: PAD_ID 716763; Passage Landowners, Cost based on treating minor 2 lane road at a
6.1.1.9 Step Passage ID 26884). 3 5 USACE 260.00 260 |rate of $254,065/unit.
CalTrans,
CDFG,
Evaluate, design, and implement appropriate fish Mendocino
passage at culvert at mouth on SF Garcia River County, NMFS,
GR-CCC- |Action (See CALFISH: PAD_ID 712859; Passage ID NOAA RC, Cost based on treating major 2 lane road at a
6.1.1.10 Step Passage 16063). 3 5 USACE 470.00 470  [rate of $468,022/unit.
CDFG,
Mendocino
County, NMFS,
Evaluate, design, and implement appropriate fish Private
GR-CCC- |Action passage at culvert on Flemming Creek (See Landowners, Cost based on treating minor 2 lane road at a
6.1.1.11 Step Passage CALFISH: PAD_ID 723443; Passage ID 9525) 3 5 USACE 255.00 255  [rate of $254,065/unit
CDFG,
Mendocino
Evaluate, design, and implement appropriate fish County, NMFS,
passage at unnamed tributary to SF Garcia River Private
GR-CCC- |Action (See CALFISH: PAD_ID 723441; Passage ID Landowners, Cost base on treating minor 2 lane road at a
6.1.1.12 Step Passage 9523). 3 5 USACE 255.00 255 |rate of $254,065/unit.
CDFG,
Evaluate, design, and implement appropriate fish Mendocino
passage at culvert on unnamed tributary to main County, Private
GR-CCC- |Action stem Garcia River (See CALFISH: PAD_ID Landowners, Cost based on treating minor 2 lane road at a
6.1.1.13 Step Passage 723440; Passage ID 9522). 3 5 USACE 255.00 255 |rate of $254,065/unit.
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Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- | FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
CDFG,
Mendocino
County,
Mendocino
County Fish and
Wildlife Advisory
Board,
Mendocino
Redwood
Company,
Evaluate, design, and implement appropriate fish NMFS, Private
GR-CCC- |Action passage at identified logjams throughout the Landowners,
6.1.1.14 Step Passage Garcia watershed (only if necessary). 3 20 USACE In-Kind |Cost are anticipated to be minimal.
Identify and prioritize all logjams that are complete
or partial barriers and indicate passage impairment
GR-CCC- |Action to specific life stage (Bell 2006, as cited by
6.1.1.15 Step Passage KrisWeb 2011). 3 20 In-Kind
Ensure that all logjams are carefully modified and
GR-CCC- |Action that all LWD remains in the active stream channel
6.1.1.16 Step Passage (Monschke and Caldon 1992). 3 30 In-Kind
Address the present or threatened destruction,
GR-CCC- modification, or curtailment of the species
18.1 Objective |Riparian habitat or range
GR-CCC- |Recovery
8.1.1 Action Riparian Improve canopy cover
Board of
Forestry,
CalFire,
Conservation
Fund,
Mendocino
Redwood
Company,
NMFS HCD,
NMFS PRD,
Increase the average stream canopy cover within RWQCB, The Cost based on treating 2 miles (assume 80
GR-CCC- |Action all current and potential salmonid spawning and Nature acres/mile in 5% High IP) at a rate of
8.1.1.1 Step Riparian rearing reaches to a minimum of 80%. 2 20 Conservancy 803 803 803 803 3,210 |$20,057/acre.
Board of
Forestry,
CalFire, CDFG,
NMFS HCD,
Plant and protect riparian vegetation, including NMFS PRD,
redwood, on the lower 7 mile reach (Eureka Hill NOAA RC,
Road Bridge and Windy Hollow Road) or where NRCS, Private
necessary to provide the following: shade and Landowners,
lower water temperatures, cover, protection for RCD, RWQCB,
GR-CCC- |Action fish, bank protection from erosion, and large The Nature Cost accounted for in increase average stream
8.1.1.2 Step Riparian organic debris in the future for habitat (Bell 2003). 2 10-May |Conservancy canopy.
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Costs (SK)
Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- [ FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 15 |FY 6-10| 15 20 25 |Duration Comments
Board of
Forestry,
CalFire,
Conservation
Fund,
Mendocino
Identify and implement riparian enhancement Redwood
projects where current canopy density and Company,
diversity are inadequate and site conditions are NMFS HCD,
appropriate to: initiate tree planting, thinning, and NMFS PRD,
other vegetation management to encourage the RWQCB, The
GR-CCC- |Action development of a denser more extensive riparian Nature Cost accounted for in increase average stream
8.1.1.3 Step Riparian canopy within the Blue Waterhole sub-basin. 2 20 Conservancy canopy.
Board of
Forestry,
CalFire, CDFG,
Conservation
Fund, NMFS
HCD, NMFS
PRD, RWQCB,
GR-CCC- |Action Retain all existing native riparian vegetation where The Nature
8.1.1.4 Step Riparian stream cover is provided. 2 20 Conservancy In-Kind
GR-CCC- |Recovery
8.1.2 Action Riparian Improve tree diameter
Board of
Forestry,
CalFire,
Conservation
Fund, NMFS
HCD, NMFS
Increase tree diameter to a minimum of 80% PRD, RWQCB,
GR-CCC- |Action CWHR density rating "D" across all current and The Nature
8.1.2.1 Step Riparian potential spawning and juvenile rearing areas. 2 20 Conservancy Cost accounted for in increase canopy cover.
Board of
Forestry, CDFG,
Conservation
Fund, NMFS
HCD, NMFS
PRD, Private
Landowners,
RCD, RWQCB, Cost based on treating 4 miles (assume 80
GR-CCC- |Action Conduct conifer release to promote growth of The Nature acres/mile in 15% High IP) at a rate of
8.1.2.2 Step Riparian larger diameter trees where appropriate. 2 10 Conservancy 227.50 | 227.50 455  [$1,422/acre.
Develop a Large Wood Recruitment Plan that
assesses instream wood needs, and sites
potentially responsive to wood recruitment or
placement, and develop a riparian strategy to
GR-CCC- |Action ensure long term natural recruitment of wood via Cost based on $20K in each Core area
8.1.2.3 Step Riparian large tree retention. 3 2 80.00 80 subbasin over a two year period.
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Costs (SK)
Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- | FY 16- [ FY 21- [ Entire
Number Level Threat Action Description Number| (Years) Partners FY 1-6 [FY 6-10| 15 20 25 |Duration Comments
CA Coastal
Commission,
California
Coastal
Conservancy,
CDFG,
Mendocino
County, NMFS,
Promote streamside conservation measures, NRCS, Private
including conservation easements, setbacks, and Landowners,
riparian buffers (CDFG 2004). Focus on RCD, Redwood Costs can not be determined without additional
GR-CCC- |Action partnerships with railroad and timber industry, as Forest information on the potential projects within this
8.1.2.4 Step Riparian well as large private landowners. 3 20 Foundation TBD |basin.
Address the present or threatened destruction,
GR-CCC- modification, or curtailment of the species
191 Objective |Sediment habitat or range
GR-CCC- |Recovery
9.1.1 Action Sediment Improve and expand instream gravel quantity
CDFG,
Conservation
Fund, Friends of
the Garcia A habitat survey assessment needs to be
Increase the percentage of gravel quality River, NMFS conducted to determine extent of
embeddedness to values of 1s and 2s (See NMFS HCD, NMFS embeddedness. Cost for habitat survey
Conservation Action Planning Attribute Table PRD, NOAA RC, estimated at $353/IP km. Assume survey High
Report) in all current and potential juvenile RWQCB, The IP, cost estimated at $15,000. This action step
GR-CCC- |Action salmonid summer and seasonal (fall/winter/spring) Nature could be incorporated in other monitoring and
9.1.1.1 Step Sediment rearing areas. 2 20 Conservancy TBD |assessment actions.
CDFG,
Conservation
Fund, Friends of
the Garcia
River, NMFS
HCD, NMFS
PRD, NOAA RC,
Private
Landowners,
Identify and implement strategies to treat RWQCB, The
GR-CCC- |Action landslides and old features such as stream side Nature
9.1.1.2 Step Sediment landings (Bell 2003). 3 10 Conservancy Cost should be accounted for in ESTUARY.
Mendocino
Complete the remaining 25% of erosion control Redwood
GR-CCC- |Action sites identified in the South Fork Garcia River by Company, Trout
9.1.1.3 Step Sediment the Trout Unlimited North Coast Coho Project. 1 5 Unlimited TBD |Need cost estimates from project proponents.
CDFG, NOAA
Treat high and medium priority sites that are RC, Private
identified in the MRC Garcia River Watershed Consultants,
Analysis, Garcia River Forest Integrated Resource Private
GR-CCC- |Action Management Plan and other credible landowner Landowners, Based on $1 million estimate for Garcia river
9.1.1.4 Step Sediment assessments. 1 10 SWRCB 500 500 1,000 |[forest sites.
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Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- | FY 16- [ FY 21- [ Entire
Number Level Threat Action Description Number| (Years) Partners FY 15 |FY 6-10[ 15 20 25 |Duration Comments
Acquire funding for assessment and CalFire, NRCS,
implementation of sediment reduction measures Private
GR-CCC- |Action associated with the 2008 Jacks Fire which Landowners, Rough estimate for erosion control in affected
9.1.1.5 Step Sediment occurred in the North Fork Garcia River subbasin. 2 2 RCD 200 200 |area.
Board of
Forestry,
CalFire, CDFG,
NMFS HCD,
NMFS PRD,
NOAA RC,
RWQCB, The
GR-CCC- |Action Continue the implementation of the Garcia River Nature
9.1.1.6 Step Sediment TMDL and associated sediment reduction efforts. 1 20 Conservancy
CDFG,
Conservation
Fund, NMFS
HCD, NMFS
PRD, NOAA RC,
Develop and implement bank erosion prevention RCD, RWQCB, Cost based on treating 0.5 mile of bank at a
GR-CCC- |Action and riparian planting in Pardaloe Creek (Monschke The Nature rate of $25,000/mile for bank erosion and
9.1.1.7 Step Sediment and Caldon 1992). 2 10 Conservancy 11.50 | 11.50 23 $20,057/mile for riparian planting.
GR-CCC- Address other natural or manmade factors
10.1 Objective |Viability affecting the species continued existence
GR-CCC- |Recovery
10.1.1 Action Viability Increase spawner density
CDFG, NMFS
HCD, NMFS
PRD, NOAA RC,
Determine if there is a need for a conservation NOAA SWFSC,
hatchery/supplementation/augmentation program. RWQCB, The
GR-CCC- |Action Assess the following prior to supplementation Nature
10.1.1.1 Step Viability (Action Steps 2-7): 1 10 Conservancy TBD
NMFS HCD,
NMFS PRD,
GR-CCC- |Action Determine the biological or DPS significance of the NOAA RC,
10.1.1.2 Step Viability Garcia coho salmon population. 1 5 NOAA SWFSC TBD
CDFG,
Conservation
Fund, NMFS
HCD, NMFS
PRD, NOAA RC,
NOAA SWFSC,
Investigate the population dynamics and viability RWQCB, The
GR-CCC- |Action status of coho salmon in the Garcia River Nature
10.1.1.3 Step Viability watershed. 1 5 Conservancy TBD
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Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- [ FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
CDFG,
Conservation
Fund, NMFS
HCD, NMFS
PRD, NOAA
SWFSC,
Determine if the coho salmon population within the RWQCB, The
GR-CCC- |Action Garcia River watershed is at a short-term or Nature
10.1.1.4 Step Viability immediate risk of extinction. 1 5 Conservancy TBD
CDFG, NMFS
HCD, NMFS
PRD, NOAA
SWFSC,
Identify population viability goals and the RWQCB, The
GR-CCC- |Action expectations of a conservation Nature
10.1.1.5 Step Viability hatchery/supplementation/augmentation program. 1 5 Conservancy TBD
NMFS HCD,
NMFS PRD,
GR-CCC- |Action Investigate the genetic diversity of coho salmon in NOAA RC,
10.1.1.6 Step Viability the Garcia River. 1 5 NOAA SWFSC TBD
CDFG, NMFS
HCD, NMFS
If determine necessary, identify a source PRD, NOAA RC,
population (in or out of basin stock) that could be NOAA SWFSC,
used to start a population RWQCB, The
GR-CCC- |Action augmentation/supplementation/broodstock Nature
10.1.1.7 Step Viability program. 1 10 Conservancy TBD
GR-CCC- |Recovery
10.1.2 Action Viability Increase spatial structure and diversity
CDFG,
Conservation
Fund,
Mendocino
Redwood
Conduct a comprehensive assessment of Company,
watershed processes (e.g., hydrology, geology, NMFS, NRCS,
fluvial-geomorphology, water quality, and Private
vegetation), instream habitat, and factors limiting Consultants,
coho salmon production (CDFG 2004). Use the Private
watershed assessment template developed in Landowners,
portions of the watershed in Mendocino Redwood RCD, RWQCB, Cost of comprehensive assessment accounted
GR-CCC- |Action Company ownership, and apply to the rest of the The Nature for in fish/habitat monitoring and habitat survey
10.1.2.1 Step Viability Garcia River watershed. 2 10 Conservancy monitoring.
Continue and expand upon biological monitoring
activities to determine salmonid population and
productivity trends at the watershed and sub- CDFG, NMFS,
watershed scales. Information regarding spawner Private Annual cost for spawner ground surveys for N.
GR-CCC- |Action escapement and smolt production are the highest Landowners, Central Coast diversity stratum estimated at
10.1.2.2 Step Viability priorities. 2 10 RCD 375.00 | 375.00 750 [$16,650 and smolt outmigration at $58,404.
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Recovery Action >
Strategy Targeted Attribute or Priority | Duration| Recovery FY 11- | FY 16- [ FY 21- Entire
Number Level Threat Action Description Number| (Years) Partners FY 15 |FY 6-10/ 15 20 25 |Duration Comments
GR-CCC- |Recovery
10.1.3 Action Viability Increase abundance
GR-CCC- |Action Re-establish a naturally reproducing run of coho
10.1.3.1 Step Viability salmon in appropriate subwatersheds. 1 10 TBD
Address the present or threatened destruction,
GR-CCC- modification, or curtailment of the species
11.1 Objective [Water Quality habitat or range
GR-CCC- |Recovery
11.1.1 Action Water Quality Improve stream temperature conditions
CDFG,
Conservation
Fund, NMFS
HCD, NMFS
PRD, NOAA RC,
Private
Work with TNC and Stillwater Sciences to develop Landowners,
a "Basin Temp" model to aid in efforts to reduce RCD, RWQCB,
GR-CCC- |Action stream temperatures between Signal and the The Nature Cost accounted for in development of stream
11.1.1.1 Step Water Quality Pardaloe/Mill creeks confluence. 2 10 Conservancy flow model.
Work with landowners to plant riparian zones of
Blue Waterhole, Inman Creek, and Pardaloe Creek
with the goal of reducing instream water CDFG, NOAA
GR-CCC- |Action temperatures of the Garcia River main stem during RC, Private Cost will depend on the length of reaches
11.1.1.2 Step Water Quality the dry season. 2 10 Landowners TBD |identified for planting.
Identify and Implement actions to maintain and
restore water temperatures to meet habitat
GR-CCC- |Action requirements for CCC coho salmon in specific
11.1.1.3 Step Water Quality streams (CDFG 2004). 2 See Riparian section above.
GR-CCC- Address the inadequacy of existing regulatory
16.1 Objective |Fishing/Collecting mechanisms
GR-CCC- [Recovery
16.1.1 Action Fishing/Collecting Prevent reduced density, abundance, and diversity
Work with CDFG to modify Section 8.00(b)(1) low
flow minimum flow closure for Mendocino,
Sonoma, and Marin counties. Discontinue using
the Russian River at Guerneville gauging station
for angling closures and use the Navarro River
USGS gauging station (11468000) which better
GR-CCC- |Action reflects hydrologic conditions in smaller CDFG, NMFS
16.1.1.1 Step Fishing/Collecting unregulated coastal Sonoma/Mendocino streams. 2 30 PRD In-Kind
GR-CCC- |Action Reduce poaching of adult coho salmon by
16.1.1.2 Step Fishing/Collecting increasing law enforcement. 1 100
GR-CCC- |Action Promote CalTip to discourage poaching (CDFG
16.1.1.3 Step Fishing/Collecting 2004). 2 100
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Recovery Action
Strategy Targeted Attribute or Priority | Duration| Recovery FY 11- | FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 15 |[FY 610 15 20 25 |Duration Comments
GR-CCC- Address other natural or manmade factors
16.2 Objective |Fishing/Collecting affecting the species' continued existence
GR-CCC- |Recovery
16.2.1 Action Fishing/Collecting Prevent reduced density, abundance, and diversity
CDFG, CDFG
Law
Investigate and work with local tribal officials in Enforcement,
GR-CCC- |Action efforts to stop gill-netting in the Garcia River NMFS OLE,
16.2.1.1 Step Fishing/Collecting watershed. 1 30 NMFS PRD In-Kind
Address the present or threatened destruction,
GR-CCC- modification or curtailment of the species
18.1 Objective [Livestock habitat or range
GR-CCC- |Recovery
18.1.1 Action Livestock Prevent impairment to estuary quality and extent
Work with BLM to ensure that future cattle leasing
agreements do not reduce potential rehabilitation BLM, CDFG,
of high value summer and winter juvenile salmonid NMFS HCD,
GR-CCC- |Action rearing habitat within the lower Garcia River and NMFS PRD,
18.1.1.1 Step Livestock estuary. 2 20 NOAA RC In-Kind
Address the present or threatened destruction,
GR-CCC- modification, or curtailment of the species
19.1 Objective |[Logging habitat or range.
GR-CCC- |Recovery Prevent impairment to water quality (instream
19.1.1 Action Logging water temperature)
Board of
Forestry,
CalFire, CDFG,
Conservation
Fund,
Mendocino
Redwood
Company,
NMFS HCD,
NMFS PRD,
NOAA RC,
Private
Protect current riparian zones in all summer Landowners,
salmonid rearing areas to the extent that they are RWQCB, The
GR-CCC- |Action able to mature, provide, and maintain a minimum Nature
19.1.1.1 Step Logging of 80% canopy cover. 2 50 Conservancy In-Kind
GR-CCC- |Recovery Prevent impairment to instream habitat complexity
19.1.2 Action Logging (reduced large wood and/or shelter)
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Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- | FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 1-6 [FY 6-10] 15 20 25 |Duration Comments
CDFG,
Conservation
Fund,
Mendocino
Redwood
Company,
NMFS,
Ensure future forest management allows for RWQCB, The
GR-CCC- |Action optimal levels of natural LWD recruitment of larger Nature
19.1.2.1 Step Logging older trees into stream channels 2 100 Conservancy In-Kind
GR-CCC- |Recovery Prevent impairment to instream substrate/food
19.1.3 Action Logging productivity (gravel quality and quantity)
Board of
Forestry, CDFG,
Conservation
Fund,
Mendocino
Redwood
Company,
Develop and implement low impact timber and Private
wood harvest techniques (e.g., full-suspension Landowners,
cable yarding) in efforts to reduce turbidity impacts RWQCB, The
GR-CCC- |Action in streams. Example: Parker Ranch in the Ten Mile Nature This recommendation should be considered
19.1.3.1 Step Logging River Basin (Bell 2003). 2 100 Conservancy In-Kind |standard practice.
GR-CCC- |Action Extend the monitoring period and upgrade THP
19.1.3.2 Step Logging road maintenance after harvest. 2 60 CalFire In-Kind
CalFire,
Mendocino
Redwood
New THPs should identify problematic legacy Company,
roads within WLPZ's, decommission them, and NOAA RC,
GR-CCC- |Action revegetate the area with appropriate native Private Cost will vary with THP development near
19.1.3.3 Step Logging species. 2 20 Landowners TBD |streams with legacy roads.
GR-CCC- |Recovery
19.1.4 Action Logging Prevent increased landscape disturbance
CDFG, NMFS,
Private
Landowners,
Redwood Forest
Areas adjacent to currently owned State parks or Foundation, The
forestlands supporting Core, Phase | and Phase | Nature Cost estimates are difficult to determine as this
GR-CCC- |Action priority areas should be considered for purchase (if Conservancy, action step is driven by current market value
19.1.4.1 Step Logging feasible within the next 5 years). 2 50 Trout Unlimited TBD |and rate of turnover.
Should large tracts of forestlands within the Garcia CDFG, NMFS,
River watershed become available for purchase, Redwood Forest
the State of California and/or the Federal Foundation,
Government should consider purchasing the area RWQCB, The
GR-CCC- |Action as a Demonstration Forest, State Park, or Nature
19.1.4.2 Step Logging Salmonid Preserve. 2 50 Conservancy TBD
Garcia River 300 September 2012



Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- | FY 16- [ FY 21- [ Entire
Number Level Threat Action Description Number| (Years) Partners FY 15 |FY 6-10[ 15 20 25 |Duration Comments
Continue the activities of the North Coast CDFG, NMFS, NCWP/Coastal Watershed Program needs to
GR-CCC- |Action Watershed Assessment /Coastal Watershed Private implement assessment in the Garcia River
19.1.4.3 Step Logging Program. 2 20 Landowners TBD |basin.
Maintain and expand California’s working Board of
forestlands and forestlands held by the State, and Forestry,
GR-CCC- |Action prevent future conversion of forestlands to CalFire, CDFG,
19.1.4.4 Step Logging agriculture or other land uses. 2 20 NMFS, RWQCB In-Kind
GR-CCC- Address the inadequacy of existing regulatory
19.2 Objective |Logging mechanisms
GR-CCC- |Recovery
19.2.1 Action Logging Prevent increased landscape disturbance
Board of
Forestry, CA
Discourage Counties from rezoning forestlands to Coastal
GR-CCC- |Action rural residential or other land uses (e.g., Commission, Cost expected to be minimal to improve
19.2.1.1 Step Logging vineyards). 1 20 CDFG, NMFS In-Kind |coordination with Mendocino County.
Work with the California Board of Forestry to
design and implement a program of BMPs for Board of
GR-CCC- |Action logging areas that meets the approval of NMFS Forestry, CDFG,
19.2.1.2 Step Logging and CDFG. 3 20 NMFS, RWQCB In-Kind
Board of
Forestry,
Conduct an assessment of the mechanisms driving Mendocino
GR-CCC- |Action forestland conversion and develop strategies to County, NMFS
19.2.1.3 Step Logging protect forestlands. 3 10 PRD TBD
Consider the development of a Watershed
Database (similar to the CDFG Northern Spotted
Owl database) for salmonids that provides
watershed data and information in a consistent Board of Assumes data for the Garcia River portion of
GR-CCC- |Action fashion to all foresters for consideration in their Forestry, CDFG, the database can be maintained for $5k per
19.2.1.4 Step Logging harvest plans. 2 20 NMFS 25.00 | 25.00 | 25.00 | 25.00 100 |year.
Board of
Forestry,
CalFire, CDFG,
Conservation
Develop a framework similar to Washington State Fund,
that establishes a scientific framework for Mendocino
monitoring the effectiveness of practices in Redwood
meeting watershed process goals and a decision- Company,
GR-CCC- |Action making process that is adaptive to the new NMFS, Private
19.2.1.5 Step Logging information. 1 30 Landowners In-Kind
Provide information to BOF regarding CCC coho
GR-CCC- |Action salmon priorities and recommend upgrading
19.2.1.6 Step Logging relevant forest practices. 1 2 CDFG, NMFS In-Kind |This is underway.
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Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority | Duration| Recovery FY 11- | FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 1-6 [FY 6-10] 15 20 25 |Duration Comments
CA Coastal
Commission,
Discourage home building or other incompatible CDFG, Need to determine the number of regulatory
GR-CCC- |Action land use in areas identified as timber production Mendocino staff to control rural development in Mendocino
19.21.7 Step Logging zones (TPZ). 1 100 County, NMFS In-Kind |County.
Assign NMFS staff to conduct THP reviews of the
highest priority areas using revised "Guidelines for Board of
NMFS Staff when Reviewing Timber Operations: Forestry,
GR-CCC- |Action Avoiding Take and Harm of Salmon and CalFire, CDFG,
19.2.1.8 Step Logging Steelhead" (NMFS 2004). 1 NMFS In-Kind
Board of
Forestry,
CalFire, NMFS
HCD, NMFS
Develop a California Forest Practice monitoring PRD, NRCS,
protocol to determine whether specific practices RCD, RWQCB,
GR-CCC- |Action are effectively meeting intended objectives and are The Nature
19.2.1.9 Step Logging providing for the protection of CCC coho salmon. 3 20 Conservancy In-Kind
Address the present or threatened destruction,
GR-CCC- modification, or curtailment of the species
23.1 Objective |Roads/Railroads habitat or range
GR-CCC- |Recovery Prevent impairment to instream substrate/food
23.1.1 Action Roads/Railroads productivity (gravel quality and quantity)
Board of
Forestry,
CalFire,
Mendocino
County, NMFS
Reduce road densities by 10 percent over the next HCD, NMFS
GR-CCC- |Action 10 years, prioritizing high risk areas in historical PRD, NOAA RC, Cost based on treating 82 miles of road network
23.1.1.1 Step Roads/Railroads habitats or Core CCC coho salmon watersheds. 2 10 RWQCB 495.00 | 495.00 990 |at a rate of $12,000/mile.
CDFG,
Mendocino
County
Department of
Map and identify stream crossings with the Public Works,
intention of replacement or removal if they cannot NOAA RC,
pass the 100 year flow. Designs should include fail NRCS, Private
GR-CCC- |Action safe measures to accommodate culvert overflow Landowners, Number of culverts and specific details to
23:1.1:2 Step Roads/Railroads without causing massive road fill failures. 2 20 RCD upgrade are needed to estimate cost.
CalFire, CDFG,
Mendocino
Use available best management practices for road County
construction, maintenance, management and Department of
decommissioning (e.g. Weaver and Hagans, Public Works,
GR-CCC- |Action 1994; Sommarstrom et al., 2002; Oregon NRCS, Private Ten year duration to accommodate changes in
23.1.1.3 Step Roads/Railroads Department of Transportation, 1999). 2 10 Landowners In-Kind |BMPs.
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Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- [ FY 16- [ FY 21- | Entire
Number Level Threat Action Description Number| (Years) Partners FY 15 |FY 6-10[ 15 20 25 [Duration Comments
Restoration projects that upgrade or decommission
high risk roads in Core areas should be considered
an extremely high priority for funding (e.g.,
GR-CCC- |Action PCSRF). Where no Core areas are designated, CDFG, NOAA
23.1.1.4 Step Roads/Railroads apply this action to Phase | areas. 1 20 RC, NRCS Costs minimal to prioritize projects.
CalFire, CDFG,
Decommission riparian road systems and/or NOAA RC, Cost based on decommissioning 6.2 miles of
upgrade roads (and skid trails on forestlands) that NRCS, Private riparian roads at a rate of $12,000/mile. Cost
GR-CCC- |Action deliver sediment into adjacent watercourses Landowners, may be less than other basins due to TMDLs in
23.1.1.5 Step Roads/Railroads (CDFG 2004). 1 20 RCD 19.00 | 19.00 | 19.00 | 19.00 76 place since 1997.
CalFire, CDFG,
NOAA RC,
Limit winter use of unsurfaced roads and NRCS, Private Costs are related to maintenance and
GR-CCC- |Action recreational trails by unauthorized and impacting Landowners, enforcement of gates and other closure
23.1.1.6 Step Roads/Railroads uses to decrease fine sediment loads. 2 20 RCD In-Kind |techniques.
GR-CCC- |Recovery Prevent alterations to sediment transport (road
23.1.2 Action Roads/Railroads condition/density, dams, etc.)
CalFire,
Mendocino
County
Department of
Public Works,
Develop a private road database using NMFS, Private
standardized methods. The methods should Consultants,
GR-CCC- |Action document all road features, apply erosion rates, Private
23.1.2.1 Step Roads/Railroads and compile information into a GIS database. 3 5 Landowners 50.00 50 Cost estimate for entire basin.
CDFG,
Mendocino
County, NOAA
RC, NRCS,
GR-CCC- |Action Develop a Salmon Certification Program for road Private
23.1.2.2 Step Roads/Railroads maintenance staff. 2 10 Landowners In-Kind |Cost estimate for Garcia watershed only.
Mendocino
County, NMFS
HCD, NMFS
All new crossings and upgrades to existing PRD, NRCS,
crossings (bridges, culverts, fills, and other Private
GR-CCC- |Action crossings) should accommodate 100-year flood Landowners,
23.1.2.3 Step Roads/Railroads flows and associated bedload and debris. 3 20 RCD In-Kind
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Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- | FY 16- [ FY 21- [ Entire
Number Level Threat Action Description Number| (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
Board of
Forestry,
CalFire, CDFG,
Friends of the
Garcia River,
Mendocino
Redwood
Company,
NMFS HCD,
Evaluate existing and future stream crossings that NMFS PRD,
impair natural geomorphic processes. Replace or NOAA RC,
GR-CCC- |Action retrofit crossings to achieve more natural NRCS, RCD, Cost based on replacing 3 stream crossings at
23.1.2.4 Step Roads/Railroads conditions that meet sediment transport goals. 3 10 RWQCB 335.00 | 335.00 670 |a rate of $223,051/unit.
CalFire,
Conduct annual inspections of all roads prior to CalTrans,
winter. Correct conditions that are likely to deliver CDFG, NMFS,
GR-CCC- |Action sediment to streams. Hydrologically disconnect NRCS, Private Based on approximately $50k to do inspections
23.1.2.5 Step Roads/Railroads roads. 2 5 Landowners 250.00 250 |[for a five year period.
GR-CCC- |Recovery
23.1.3 Action Roads/Railroads Prevent impairment to passage and migration
Bridges associated with new roads or replacement CalTrans,
bridges (including railroad bridges) should be free Mendocino
span or constructed with the minimum number of County
GR-CCC- |Action bents feasible in order to minimize drift Department of
23.1.3.1 Step Roads/Railroads accumulation and facilitate fish passage. 2 100 Public Works In-Kind
Ensure that all future road or bridge repairs at
GR-CCC- |Action stream crossing provide unimpaired fish passage Mendocino
23.1.3.2 Step Roads/Railroads for all salmonid life stages. 2 20 County In-Kind
Address the present or threatened destruction,
GR-CCC- modification, or curtailment of the species
24.1 Objective |Severe Weather Patterns |habitat or range
GR-CCC- |Recovery Prevent impairment to stream hydrology (stream
2411 Action Severe Weather Patterns |flow)
CDFG, CDFG
Law
Enforcement,
NMFS HCD,
Implement water conservation strategies that NMFS OLE,
provide for drought contingencies without relying NMFS PRD,
GR-CCC- |Action on interception of surface flows or groundwater RWQCB,
24.1.1.1 Step Severe Weather Patterns |depletion. 2 20 SWRCB Costs addressed in Hydrology section.
Address the present or threatened destruction,
GR-CCC- Water modification or curtailment of the species
25.1 Objective |Diversion/Impoundment |habitat or range
GR-CCC- [Recovery [Water Prevent impairment to stream hydrology (stream
25.1.1 Action Diversion/Impoundment  |flow)
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Costs ($K)
Recovery Action
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- | FY 16- | FY 21-| Entire
Number Level Threat Action Description Number| (Years) Partners FY 1-6 [FY 6-10| 15 20 25 |Duration Comments
Ensure water supply demands can be met without CDFG, NMFS
GR-CCC- |Action Water impacting flow either directly or indirectly through HCD, NMFS Stream flow model should identify flow levels for
25.1.1.1 Step Diversion/Impoundment  |groundwater withdrawals and aquifer depletion. 2 20 PRD, SWRCB TBD |coho salmon.
Provide incentives to water rights holders willing to CDFG, NOAA
convert some or all of their water right to instream RC, Private
GR-CCC- |Action Water use via petition change of use and §1707 (CDFG Landowners, Cost will vary with the number of water rights
25.1.1.2 Step Diversion/Impoundment  (2004). 2 20 SWRCB TBD |holders willing to participate.
GR-CCC- [Recovery [Water
25.1.2 Action Diversion/Impoundment  [Prevent impairment to passage and migration
CDFG, CDFG
Law
Enforcement,
NMFS HCD,
Establish flow related adult and smolt migration NMFS OLE,
GR-CCC- |Action Water thresholds prior to authorizing future water NMFS PRD,
25.1.2.1 Step Diversion/Impoundment  [diversions. 2 20 SWRCB TBD
GR-CCC- |Recovery |Water Prevent impairment to the estuary (quality and
25.1.3 Action Diversion/Impoundment extent)
CDFG, CDFG
Discourage the development of any surface water Law
diversions in the watershed that independently or Enforcement,
cumulatively have significant impact on reducing NMFS HCD,
inflow to the estuary during spring/summer/fall NMFS OLE,
GR-CCC- |Action Water months (ECORP and Kamman Hydrology & NMFS PRD,
25.1.3.1 Step Diversion/Impoundment Engineering 2005). 2 20 SWRCB In-Kind
GR-CCC- [Recovery [Water Prevent impairment to water quality (instream
25.1.4 Action Diversion/Impoundment  [temperature)
Ensure future water diversions do not impair
GR-CCC- |Action Water instream water temperatures during the dry
25.1.4.1 Step Diversion/Impoundment season. 2 50 In-Kind
GR-CCC- Water Address the inadequacy of existing regulatory
25.2 Objective [Diversion/Impoundment |mechanisms
GR-CCC- [Recovery [Water Prevent impairment to stream hydrology (stream
2521 Action Diversion/Impoundment  [flow)
CDFG, CDFG
Law
Work with the SWRCB to eliminate depletion of Enforcement,
summer base flows from unauthorized water uses. NMFS HCD,
Coordinated efforts by Federal and State, and NMFS OLE,
GR-CCC- |Action Water County law enforcement agencies to remove NMFS PRD,
252.1.1 Step Diversion/Impoundment [illegal diversions from streams. 1 10 SWRCB In-Kind
GR-CCC- |Action Water Encourage compliance with the most recent CDFG, NMFS,
25.2.1.2 Step Diversion/Impoundment update of NMFS' Water Diversion Guidelines. 2 100 NRCS, SWRCB In-Kind
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Costs ($K)
Recovery Action )
Strategy Targeted Attribute or Priority | Duration | Recovery FY 11- [ FY 16- | FY 21-| Entire
Number Level Threat Action Description Number| (Years) Partners FY 15 |[FY 6-10[ 15 20 25 |Duration Comments
Ensure all water diversions and impoundments are CDFG, NMFS
GR-CCC- |Action Water complaint with AB2121 or other appropriate HCD, NMFS
252.1.3 Step Diversion/Impoundment  |protective measures. 2 50 PRD, SWRCB In-Kind
Upgrade the existing water rights information
GR-CCC- |Action Water system so that water allocations can be readily
252.1.4 Step Diversion/Impoundment  [quantified by watershed. 3 30 SWRCB In-Kind
CDFG, CDFG
Law
Enforcement,
NMFS HCD,
NMFS OLE,
GR-CCC- |Action Water Improve compliance with existing water resource NMFS PRD,
25215 Step Diversion/Impoundment  [regulations via monitoring and enforcement. 2 20 SWRCB In-Kind
GR-CCC- |Action Water CDFG, NMFS,
252.1.6 Step Diversion/Impoundment  |Support the SWRCB in regulating groundwater. 3 20 RWQCB In-Kind
Request that SWRCB review and/or modify water
GR-CCC- |Action Water use based on the needs of coho salmon and CDFG, NMFS,
25217 Step Diversion/Impoundment authorized diverters (CDFG 2004). 2 20 SWRCB In-Kind
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Location *San Mateo County

Watershed Area *12.0 Square Miles

Potential Habitat *7.1 Stream Miles

Vegetation *73% Coniferous, 24% Shrubland

Erodability *Moderate

Ownership Patterns *79% Private; 21% Public

L

*Rural Residential, Timber,

Dominant Land Uses Recreation

L

Housing Density *Low

—=
. . - -, -, - - - @

TMDL Pollutants J *None
-

Gazos Creek Coho Salmon: Nearly Extirpated

Recovery Goals
v' Continue ongoing juvenile sampling efforts in the watershed

v' Conduct periodic, standardized spawning surveys to estimate
adult abundance
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Potential Habitat: 7.1 miles

G aZO S C I‘ee k Recovery Target: 279 Spawning Adult Coho Salmon

Current Instream, Watershed and Population Conditions

Habitat

Passage & Riparian T Water Landscape
Complexity

Estuary/Lagoon Migration Vegetation Quality Patterns

Hydrology

Preventing Extinction & Improving Conditions

Priority 1: Immediate Restoration Actions Priority 2 & 3: Long-Term Restoration Actions
+ Maintain current LWD, boulders, and other structure providing features to  Conduct annual surveys in Gazos Creek to ensure wood clusters do not
maintain current stream complexity, pool frequency, and depth create a complete barrier to adult passage
 Educate landowners, land managers, and County and municipal staffs on the Do not remove woody material from the stream channel

importance of LWD «  Promote restoration projects designed to create or restore alcove,

» Re-establish a naturally reproducing run of coho salmon backchannel, ephemeral tributary, or seasonal

RecoveryPaners [T} 89,
San Mateo RCD %FISHF.GAME o @ -
C \ \,>\ SINCE 1864 Q
San Jose State ‘/75 j 7

UNIVERSITY

Photo courtesy from left to right: Josh Fuller, NMFS, David Hines, NMFS, Gualala River Watershed Council, City of Santa Rosa and Morgan Bond, SWFSC



Potential Habitat: 7.1 miles

Gazos Creek

Recovery Target: 279 Spawning Adult Coho Salmon

Future Threats

Hatcheries & Livestock &
Aquaculture Ranching

Urban Roads &
Development Railroads

Diversions &

anne Disease &

Predation
MEDIUM

Fishing &

Fire & Fuel Severe

Management

Agriculture

Weather

Collecting Impoundment

MEDIUM] MEDIUM ’ MEDIUM ’ MEDIUM ’ MEDIUM ’

Reducing Future Threats

Priority 1: Immediate Threat Abatement Actions
Avoid new road construction within floodplains, riparian areas, unstable soils
or other sensitive areas

Ensure current and future water diversions (surface and groundwater) do not
impair water quality conditions for rearing juvenile salmonids

Ensure all water diversions and impoundments are complaint with AB2121 or
other appropriate protective measures

Priority 2 & 3: Long-Term Threat Abatement Actions
Evaluate and remove roadside berms that lead to increased runoff velocities
and sediment discharge

Conduct annual inspections of all roads prior to winter and correct conditions
that are likely to deliver sediment to streams

Encourage San Mateo Public Works develop a programmatic plan for stream
and road maintenance actions

(C onservation [Highlights

watershed.

Road failure adjacent to Gazos Creek
Photo by Jerry Smith, S|SU

* Annual juvenile abundance surveys conducted by San Jose State University faculty and
students provides important population data on coho salmon in the Gazos Creek
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Figure 1: Map of Gazos Creek
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Indicator Ratings
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Figure 2: Viability Results by Lifestage
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Table 1: CAP Viability Results ~ Gazos Creek

Target Attribute Indicator Result Rating Method Desired Criteria

Adults Habitat Complexity Large Wood Frequency (BFW 0-10 meters) 410 6 Key Pieces/100m Fair NMFS Expert Estuary/Lagoon Panel 60 11 key pcs/100m

Adults Habitat Complexity Large Wood Frfrlfr]sc)y (BFW 10-100 8.8 Key Pieces/100m NMFS Expert Estuary/Lagoon Panel 1.3t0 4 Key Pieces/100 meters

Aduls Habitat Complesity PoolRife/Flatwater Retio 50% to 74% of 5“93”;::::;" (>30% Pools; >20% Fair SEC Avalysis/CDFG Data 5% 10 90% of sze;;ﬁé i'f;*:)m (>30% Pools
Adults Habitat Complexity Shelter Rating 50% to 74% of streams/ IP-km (>80 stream average) Fair SEC Analysis/CDFG Data 75910 90% of str::;:lgg’-Km (80 seam
Adults Hydrology Passage Flows Risk Factor Score =51-75 Fair SEC Analysis/CDFG Data NMEFS Flow Protocol: Risk Factor Score 35-50
Adults Passage/Migration Passage at Motith or Confluence 50% of IP-km to 74% of IP-km accessible Fair SEC Analysis/CDFG Data 75% of IP-Kmto 90% of IP-km

Adults Passage/Migration Physical Barriers 919% of IP-km accessible SEC Analysis/CDFG Data 75% of IP-Kmto 90% of IP-km
Adults Riparian Vegetation Tree Diameter (North of SF Bay) NA 0 SEC Analysis/CDFG Data 55 - 69% Class 5 & 6 across IP-km
Adults Riparian Vegetation Tree Diameter (South of SF Bay) 73% Density rating D" across IP-km Fair SEC Analysis/CDFG Data >80% Density rating "D" across IP-km
Adults Sediment Quantity & Distribution of Spawning Gravels 50% to 74% of IP-km accessible Fair SEC Analysis/CDFG Data 75% of IP-Kmto 90% of IP-km

Adults Velocity Refuge Floodplain Connectivity >80% Response Reach Connectivity SEC Analysis/CDFG Data >80% Response Reach Connectivity
Adults Water Quality Toxicity No Acute or Chronic SEC Analysis/CDFG Data No Actte or Chronic

Adls Water Qualty Tubidiy 50% to 74% of strearr;lal zrklr: v\:ﬁintains severity score Fai SEC AralsisCDFG Data 75% to 90% ofssct(r)erfelr:;/slzr ||<0T\,e nrlaimains severity
Adutts Viability Density <1 spawner per [P-km SEC Analysis/CDFG Data low risk spawner density per Spence (2008)

Eqgs Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score <35 SEC Analysis/CDFG Data NMFS Flow Protocol: Risk Factor Score 35-50

Eqos Hydrology Redd Scour Risk Factor Score =67 Fair SEC Analysis/CDFG Data NMEFS Flow Protocol: Risk Factor Score 35-50
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Eggs Sediment Gravel Quality (Bulk) 15-17% (0.85mm) and <30% (6.4mm) Fair NMEFS Instream Flow Analysis 12-14% (0.85mm) and <30% (6.4mm)

Eys Sedirent Gravel Qualy (Embeddedress) 100 of streams/ IP-km (>5(§f>2;tream average scores of 1 NMES Instream Flow Avelysis 75% to 90020 Vz: :;e:wns[le ISPO-lem &(2330% stream
Summer Rearing Juveniles Estuary/Lagoon Quality & Extent Impaired but functioning Fair NMEFS Instream Flow Analysis Properly Functioning Condition
Summer Rearing Juveniles Habitat Complexity Large Wood Frequre;lctzsankmn Wit 0-10 410 6 Key Pieces/100m Fair NMEFS Instream Flow Analysis 60 11 key pcs/100m
Summer Rearing Jeries Habitat Compley Large Wood Fref(;}grzéia)mkmll Width 10- 88 Key Pieces/100m - NMFS Instream Flow Analysis 1.3 t0 4 Key Pieces/100 meters
Summer Rearing Juveniles Habitat Complexity Percent Primary Pooks 5010 74%of streams/ IP_I;OTI(:)A‘Q% of pools are prirary Fair NMFS Instream Flow Analysis 1% 089% ofstrepa;rir;érl;-)s:é)(>49% of pooksare
Summer Rearing Juveniles Habitat Complexity PoolRiffie/Flatwater Ratio S0% o 74% of strearr;:::;;n (>30% Pools; >20% Fair NMFS Instream Flow Analysis 5% 0 0% of sfzegmz:f;els()m (+30% Pook
Summer Rearing Juveniles Habitat Complexity Shelter Rating 50% to 74% of streams/ IP-km (>80 stream average) Fair NMFS Instream Flow Analysis 75910 90% of straejer:zlgg-Km (80 tream
Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow) Risk Factor Condition =42 NMFS Instream Flow Analysis NMFS Flow Protocol: Risk Factor Score 35-50
Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition) Risk Factor Score =35-50 NMFS Watershed Characterization NMFS Flow Protocol: Risk Factor Score 35-50
Summer Rearing Juveniles Hydrology Numbe, Cond[i;i:,r;;?:r/zr Magrtuceof 17.16 Diversions/10 IP-km NMFS Watershed Characterization 0.01 - 1 Diversions/10 IP km
Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence 50% of IP-km to 74% of IP-km accessible Fair NMFS Watershed Characterization 75% of IP-Km to 90% of IP-km
Summer Rearing Juveniles Passage/Migration Physical Barriers 91% of IP-km accessible Population Profile/BPJ 75% of IP-Kmto 90% of IP-km
Summer Rearing Juveniles Riparian Vegetation Canopy Cover >90% of streams/IP with average canopy >85% SEC or PAD/CDFG Data 75%10 0% of S;:f;”f:’ﬁ;;g; (C85% average
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) NA 0 Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
Summer Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) 73% Density rating D" across IP-km Fair SEC or PAD/CDFG Data >80% Density rating "D" across IP-km
Summer Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) 100% of streans/ IP-km (;Eg)g streamaverage scores of SEC or PAD/CDFG Data 7%t go?;::;e:mnilszfl(lmgf;?()% stream
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Summer Rearing Juveniles Water Quality Temperature (MWMT) 7510 89% IP km (<16 C MWMT) Population Profile/BPJ 75t0 89% IP km (<16 C MWMT)
Summer Rearing Juveniles Water Quality Toxicity No Acute or Chronic NMFS Watershed Characterizatio/CWHR No Acute or Chronic

Summer Rearing Juveniles Water Quality Turhidity 5% to 0% of strearr;/; E;Ii:w“:?intains severty score NMFS Watershed Characterizatio/CWHR 5% 10 90% Of:ct:::n;/; I;—rlfor‘\:verrrlaimaim sevey
Summer Rearing Juveniles Viability Density <0.2 fishimeter"2 SEC Analysis/CDFG Data 0.5 - 1.0 fisymeter"2

Summer Rearing Juveniles Viability Spatial Structure <50% of Historical Range NMFS Watershed Characterization/CWHR 75-90% of Historical Range

Winter Rearing Juveniles Habitat Complexity Large Wood Frequrerlctzr(;ankﬂjll Wi 0-10 410 6 Key Pieces/100m Fair NMFS Watershed Characterization/CWHR 6 to 11 key pcs/100m

Winter Rearing Juveniles Habitat Complexity Large Wood Fref(;Jg r:égzé)mkm" Wit 10- 8.8 Key Pieces/100m NMFS Watershed Characterizatio/CWHR 1.3 t0 4 Key Pieces/100 meters

Winter Rearing Juvenies Habitat Complexity PoolRRiffie/Flatwater Ratio 50%to74% of strean":: ::elgn (>30% Pools; >20% Fair NVIFS Watershed CharacerzaioniCWHR | =0 0% of S:;e(?;]BIR :th)lels()m (>30% Pook;
Winter Rearing Juveniles Habitat Complexity Shelter Rating 50% to 74% of streams/ IP-km (>80 stream average) Fair CDF Vegetation Maps/BPJ T5%10.30% ofstr::enr\:/gg’-Km (>80 steam
Winter Rearing Juveniles Passage/Migration Physical Barriers 91% of IP-kmaccessible Population Profile/BPJ 75% of IP-Kmto 90% of IP-km

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) NA 0 Population Profile/BPJ 55 - 69% Class 5 & 6 across IP-km
Winter Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) 73% Density rating "'D"* across IP-km Fair SEC Analysis/CDFG Data >80% Density rating "D" across IP-km
Winter Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) 1009% ofstreams/ IP-km (ﬁgg stream average scores of SEC Analysis’CDFG Data 190 go?;::;e::;/}elsp(;fﬁm&i?% steam
Winter Rearing Juveniles Velocity Refuge Floodplain Connectivity > 80% Response Reach Connectivity SEC Analysis/CDFG Data >80% Response Reach Connectivity
Winter Rearing Juveniles Water Quality Toxicity No Acute or Chronic NMFS Watershed Characterization No Acute or Chronic

Winer Rearig Jenies Water Qualty Tubidiy 50% to 74% of streams/ IP-km maintains severity score Fair NMES Watershed Caracterization 75% to 90% of streams/ [P-Km maintains severity

of 3or lover

score of 3 or lower
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Gazos Creek
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Smolts Estuary/Lagoon Quality & Extent Impaired but functioning Fair SEC Analysis/CDFG Data Properly Functioning Condition

Smolts Habitat Complexity Shelter Rating 50% to 74% of streams/ IP-km (>80 stream average) Fair Population Profile 5% 10 S0% of strae:er:z/gg-Km (80 stream

Smolts Hydrology Nurter, Condli;i?vr;;ri]:rlzr Megniude of 17.16 Diversions/10 IP-km Population Profile 0.01 - 1 Diversions/10 IP km

Smolts Hydrology Passage Flows Risk Factor Score =58 Fair TRT Spence (2008) NMFS Flow Protocol: Risk Factor Score 35-50

Smolts Passage/Migration Passage at Mouth or Confluence 75 to 90 percent of IP/km accessible TRT Spence (2008) 75% of IP-Km to 90% of IP-km

Smolts Smoltification Temperature >90% IP-km (>6 and <16 C) TRT Spence (2008) 75-90% IP-Km (>6 and <16 C)

Smolts Water Quality Toxicity No Acute or Chronic TRT Spence (2008) No Acute or Chronic

Stols Water Qualty Tubidy 50% to 74% of strearr(;sfl; z-rligwmmraintains severity score Fai EPARWQCBINMIFS Criera 75% 10 90% of;t(r)e;:n;/?’lzr ||<0r\T,\],e n:aintains severity

Smolts Viability Abundance Abundance leading to high risk spawner density =0 Newcombe and Jensen 2003 Smok abudn:;n&e;(e)rpsrggfnc: (Ig\go:;k Spanner
Watershed Processes Hydrology Impervious Surfaces 0.18% of Watershed in Impervious Surfaces SEC Analysis 3-6% of Watershed in Impervious Surfaces
Watershed Processes Landscape Patterns Agriculture 1.59% of Watershed in Agriculture EPAIRWQCBINMFS Criteria 10-19% of Watershed in Agriculture
Watershed Processes Landscape Patterns Timber Harvest 3% of Watershed in Timber Harvest Newcombe and Jensen 2003 25-15% of Watershed in Timber Harvest
Watershed Processes Landscape Patterns Urbanization 0% of watershed >1 unit/20 acres EPAIRWQCBINMFS Criteria 8-11% of watershed >1 unit/20 acres
Watershed Processes Riparian Vegetation Species Composition >75% Intact Historical Species Composition Newcombe and Jensen 2003 51-74% Intact Historical Species Composition
Watershed Processes Sediment Transport Road Density 2 Miles/Square Mile EPAIRWQCBINMFS Criteria 1.6 to 2.4 Miles/Square Mile
Watershed Processes Sediment Transport Streamside Road Density (100 m) 3.7 Miles/Square Mile Newcombe and Jensen 2003 0.1t0 0.4 Miles/Square Mile
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Table 2: CAP Threats Results ~ Gazos Creek

Summer

Winter

Threats Across Targets Adults Eggs Rearing Rearing Smolts | \atershed
. . Processes
Juveniles Juveniles
Project-specific threats 1 2 3| 4 5 6

Overall Threat
Rank

1 | Agriculture

2 | Channel Modification

3 | Disease, Predation and Competition

4 | Fire, Fuel Management and Fire Suppression
5 | Fishing and Collecting

6 | Hatcheries and Aquaculture

7 | Livestock Farming and Ranching

8 | Logging and Wood Harvesting

9 | Mining

10 | Recreational Areas and Activities

11 | Residential and Commercial Development
12 | Roads and Railroads

13 | Severe Weather Patterns

14 | Water Diversion and Impoundments

Threat Status for Targets and Project
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Central CA Coast Coho Salmon ~ Gazos Creek

ACTIONS FOR RESTORING HABITATS

1. Restoration- Estuary

1.1. Objective: Address the present or threatened destruction, modification or curtailment of the species habitat

or range
1.1.1. Recovery Action: Reduce frequency of artificial breaching events

1.1.1.1.  Action Step: Post durable and attractive interpretive signage at the beach to discourage

casual breaching of the lagoon sandbar.

2. Restoration- Floodplain Connectivity
No species-specific actions were developed.

3. Restoration- Habitat Complexity

3.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species

habitat or range.
3.1.1. Recovery Action: Improve frequency of primary pools

3.1.1.1. Action Step: After large floods, tree seedlings should be allowed to regenerate on exposed

bars.
3.1.2. Recovery Action: Improve pool shelter rating

3.1.2.1. Action Step: Conduct annual surveys in Gazos to ensure wood clusters do not create a

complete barrier to adult passage.
3.1.3. Recovery Action: Improve habitat complexity

3.1.3.1. Action Step: Promote restoration projects designed to create or restore alcove,

backchannel, ephemeral tributary, or seasonal pond habitats.

3.1.3.2. Action Step: Maintain current LWD, boulders, and other structure providing features to
maintain current stream complexity, pool frequency, and depth (CDFG 2004).

3.1.3.3. Action Step: Conserve and manage forestlands and riparian corridors to retain shade and

provide sources of LWD.
3.2. Objective: Address the inadequacy of existing regulatory mechanisms
3.2.1. Recovery Action: Improve pool shelter rating

3.2.1.1. Action Step: Educate landowners, land managers, and County and municipal staffs on the

importance of LWD to coho survival and recovery, and watershed processes.

3.2.1.2. Action Step: Do not remove woody material from the stream channel without consultation
and approval from a fishery biologist with experience working in small, Central California

Coastal streams.

4. Restoration- Hydrology
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4.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species

habitat or range
4.1.1. Recovery Action: Reduce the number, conditions, and/or magnitude of diversions

4.1.1.1. Action Step: Provide incentives to water rights holders willing to convert some or all of

their water right to instream use via petition change of use and §1707.

4.1.12. Action Step: Establish a comprehensive stream flow evaluation program to determine

instream flow needs for coho salmon

5. Restoration- Landscape Patterns
No species-specific actions were developed.

6. Restoration- Passage
No species-specific actions were developed.

7. Restoration- Pool Habitat
No species-specific actions were developed. See Habitat Complexity.

8. Restoration- Riparian
No species-specific actions were developed.

9. Restoration- Sediment
No species-specific actions were developed.

10. Restoration- Viability
10.1. Objective: Address the present or threatened destruction of the species habitat or range

10.1.1. Recovery Action: Increase spatial structure and diversity

10.1.1.1. Action Step: Continue ongoing juvenile sampling efforts in the watershed. Establish

consistent reporting methods to ensure ESU-wide consistency.

10.1.1.2. Action Step: Re-establish a naturally reproducing run of coho salmon in appropriate

subwatersheds.
10.1.2. Recovery Action: Increase spawner density

10.1.2.1. Action Step: Conduct periodic, standardized spawning surveys to estimate adult

abundance in the watershed. Surveys should include all three cohorts.

10.1.2.2. Action Step: Implement a monitoring program to evaluate the performance of recovery
efforts. Core areas should have the highest priority for a site-based assessment; adapt the
strategies for restoration and threat abatement to address site-based issues identified by the

watershed assessments.
10.2. Objective: Address the inadequacy of existing regulatory mechanisms

10.2.1. Recovery Action: Increase abundance
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10.2.1.1. Action Step: Conduct periodic, standardized spawning surveys to estimate adult

abundance in the watershed.

10.2.1.2. Action Step: Measure or estimate response of key habitat attributes to recovery efforts

across the watershed.

10.2.1.3. Action Step: Implement standardized watershed assessments to identify limiting factors
specific to the watershed. Encourage all major landowners to adopt consistent assessment

methods.

11. Restoration- Water Quality
No species-specific actions were developed.

THREAT ABATEMENT ACTIONS

12. Threat- Agricultural Practices
No species-specific actions were developed.

13. Threat- Channel Modification
No species-specific actions were developed.

14. Threat- Disease/Predation/Competition

14.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species

habitat or range.
14.1.1. Recovery Action: Prevent adverse alterations to riparian species composition and structure
14.1.1.1. Action Step: Remove invasive exotic vegetation from riparian zones.
14.2. Objective: Address the inadequacy of existing regulatory mechanisms
14.2.1. Recovery Action: Prevent reduced density, abundance, and diversity

14.2.1.1. Action Step: Implement regulatory, abatement, and education measures to prevent the

invasion of exotic species, (including exotic plants).

14.2.1.2. Action Step: Work with landowners in the upper watershed to discontinue practice of

stocking ponds with exotic and predator fish.

15. Threat- Fire/Fuel Management
15.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species

habitat or range
15.1.1. Recovery Action: Prevent impairment to instream substrate/food productivity

15.1.1.1. Action Step: Reduce erosion from fire prevention or suppression activities by maintaining

existing natural topography to the extent possible.

15.1.2. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)
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15.1.2.1. Action Step: Draft water from non-fish bearing waters if at all possible. In larger fish-
bearing streams, excavate active channel areas outside of wetted width to create off-stream

pools for water source.
15.2. Objective: Address the inadequacies of regulatory mechanisms.
15.2.1. Recovery Action: Prevent impairment to water quality

15.2.1.1. Action Step: Use non-toxic retardants. Avoid dropping fire retardant into streams. To the
maximum extent feasible, orient air drops so that the drop goes perpendicular to streams as

opposed to parallel.

15.2.1.2. Action Step: Avoid use of aerial fire retardants and foams within 300 feet of riparian areas

throughout the current range of CCC coho salmon.

15.2.1.3. Action Step: Develop guidance that directs CalFire and other agencies and organizations
using fire retardants to conduct an assessment of site conditions following wildfire where
fire retardants have entered waterways, to evaluate the changes to on site water quality

and the structure of the biological community.

15.2.1.4. Action Step: Disseminate NMFS’ October 9, 2007, jeopardy biological opinion on the use

of fire retardants and its impacts to salmonids, to local firefighting agencies and CalFire.

15.2.1.5. Action Step: In the event of a wildfire, CalFire Resource Advisors should contact the
resource agencies for ESA consultation (or technical assistance) about the incident. The
resource agencies can provide guidance regarding critical resources in the area that may be

affected by firefighting actions.

16. Threat- Fishing/Collecting
No species-specific actions were developed.

17. Threat- Hatcheries
No species-specific actions were developed.

18. Threat- Livestock
No species-specific actions were developed.

19. Threat- Logging
No species-specific actions were developed.

20. Threat- Mining
No species-specific actions were developed.

21. Threat- Recreation
No species-specific actions were developed.

22. Threat- Residential/Commercial Development
No species-specific actions were developed.

23. Threat- Roads/Railroads
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23.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species

habitat or range
23.1.1. Recovery Action: Prevent impairment to floodplain connectivity (impaired quality & extent)

23.1.1.1. Action Step: Decommission riparian road systems and/or upgrade roads (and skid trails

on forestlands) that deliver sediment into adjacent watercourses (CDFG 2004).
23.1.2. Recovery Action: Prevent impairment to passage and migration

23.1.2.1. Action Step: Bridges associated with new roads or replacement bridges (including railroad
bridges) should be free span or constructed with the minimum number of bents feasible in

order to minimize drift accumulation and facilitate fish passage.

23.1.3. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel

quality and quantity)

23.1.3.1. Action Step: Use available best management practices for road construction, maintenance,
management and decommissioning (e.g. Weaver and Hagans, 1994; Sommarstrom et al.,

2002; Oregon Department of Transportation, 1999).

23.1.3.2. Action Step: Evaluate and remove roadside berms that lead to increased runoff velocities

and result in increased sediment discharge.

23.1.3.3. Action Step: Establish adequate spoils storage sites throughout the watershed so that
material from landslides and road maintenance can be stored safely away from coho
streams. Coordinate these efforts with all landowners in the watershed, CalTrans, and

county road maintenance staff as appropriate.

23.1.3.4. Action Step: Develop a Road Sediment Reduction Plan that prioritizes sites and outlines

implementation and a timeline of necessary actions.

23.1.3.5. Action Step: Encourage County to continue implementation of the San Mateo County

Road Maintenance Manual.
23.2. Objective: Address the inadequacy of existing regulatory mechanisms

23.2.1. Recovery Action: Prevent impairment to instream substrate/food productivity (impaired gravel

quality and quantity)

23.2.1.1. Action Step: Limit winter use of unsurfaced roads and recreational trails by unauthorized

individuals and impacting uses to decrease fine sediment loads.

23.2.1.2. Action Step: Licensed engineering geologists should review and approve grading on inner

gorge slopes.

23.2.1.3. Action Step: Conduct annual inspections of all roads prior to winter. Correct conditions
that are likely to deliver sediment to streams. Hydrologically disconnect roads.

23.2.1.4. Action Step: Encourage San Mateo Public Works develop a programmatic plan for stream

and road maintenance actions.
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23.2.2. Recovery Action: Prevent impairment to floodplain connectivity (impaired quality & extent)

23.2.2.1. Action Step: Avoid new road construction within floodplains, riparian areas, unstable
soils or other sensitive areas until a watershed specific and/or agency/company specific

road management plan is created and implemented.

24. Threat- Severe Weather Patterns
No species-specific actions were developed.

25. Threat- Water Diversion/Impoundment

25.1. Objective: Address the present or threatened destruction, modification, or curtailment of the species

habitat or range.
25.1.1. Recovery Action: Prevent impacts from future water development
25.1.1.1. Action Step: Avoid new or increased summer diversions.
25.1.2. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

25.1.2.1. Action Step: Promote, via technical assistance and/or regulatory action, the reduction of
water use affecting the natural hydrograph, development of alternative water sources, and

implementation of diversion regimes protective of the natural hydrograph.

25.1.2.2. Action Step: Provide incentives to water rights holders willing to convert some or all of

their water right to instream use via petition change of use and §1707 (CDFG 2004).

25.1.2.3. Action Step: Ensure current and future water diversions (surface and groundwater) do not

further impair water quality conditions for rearing juvenile salmonids.
25.1.3. Recovery Action: Prevent impairment to passage and migration
25.1.3.1. Action Step: Adequately screen water diversions to prevent juvenile salmonid mortalities.
25.2. Objective: Address the inadequacy of existing regulatory mechanisms.
25.2.1. Recovery Action: Prevent impairment to stream hydrology (impaired water flow)

25.2.1.1. Action Step: Ensure all water diversions and impoundments are complaint with AB2121

or other appropriate protective measures.

25.2.1.2. Action Step: Evaluate and monitor 1600 program compliance related to all water
diversions (CDFG 2004).

25.2.1.3. Action Step: Request that SWRCB review and/or modify water use based on the needs of
coho salmon and authorized diverters (CDFG 2004).

26. Threat- Watershed Process
No species-specific actions were developed.

Gazos Creek 322 September 2012



Table 3: Implementation Schedule ~ Gazos Creek

Costs ($K)
Recovery Action
Strategy Targeted Attribute Priority [Duration| Recovery FY 11-| FY 16- | FY 21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY 6-10| 15 20 25 [Duration Comments
Address the present or threatened destruction,
GaC-CCC- modification or curtailment of the species
1.1 Objective |Estuary habitat or range
GaC-CCC- |Recovery
111 Action Estuary Reduce frequency of artificial breaching events
Signage could also be placed along the parking
lot which provides the public beach access.
Post durable and attractive interpretive signage at Cost for signage vary widely based on materials
GaC-CCC- the beach to discourage casual breaching of the IWRP, State and content. Assume a minimum of 3 signs at a
1.1.1.1 Action Step |Estuary lagoon sandbar. 3 10 Parks 1.50 1.50 3 rate of $1,000/sign.
Address the present or threatened destruction,
GaC-CCC- modification, or curtailment of the species
3.1 Objective |Habitat Complexity |habitat or range.
GaC-CCC- |Recovery
3.1.1 Action Habitat Complexity |Improve frequency of primary pools
Private
Landowners,
San Mateo
GaC-CCC- After large floods, tree seedlings should be allowed County, State
3.1.1.1 Action Step |Habitat Complexity |to regenerate on exposed bars. 2 100 |Parks In-Kind
GaC-CCC- |Recovery
3.1.2 Action Habitat Complexity |[Improve pool shelter rating
Conduct annual surveys in Gazos to ensure wood CDFG, San
GaC-CCC- clusters do not create a complete barrier to adult Mateo County, Cost for fish/habitat restoration monitoring are
3.1.2.1 Action Step |Habitat Complexity |passage. 2 State Parks 127,000 [estimated at $126,758.
GaC-CCC- |Recovery
3.1.3 Action Habitat Complexity |Improve habitat complexity
CDFG, NOAA
RC, Private
Landowners,
Promote restoration projects designed to create or San Mateo RCD, Cost based on treating 1.5 miles (assume 1
GaC-CCC- restore alcove, backchannel, ephemeral tributary, State Parks, project/mile in 50% High IP) at a rate of
3.1.3.1 Action Step [Habitat Complexity |or seasonal pond habitats. 2 10 USACE 21.50 | 21.50 43 $28,500/mile. If ELJ used, cost are $172,914.
CDFG, NMFS,
Private
Landowners,
San Mateo
Maintain current LWD, boulders, and other County, San
structure providing features to maintain current Mateo RCD, No cost are associated with this
GaC-CCC- stream complexity, pool frequency, and depth State Parks, recommendation if habitat features are
3.1.3.2 Action Step |Habitat Complexity |(CDFG 2004). 1 100 |USACE In-Kind |[passively maintained.
San Mateo
Conserve and manage forestlands and riparian County, State Wood supply from upslope sources is better in
GaC-CCC- corridors to retain shade and provide sources of Parks, USACE, Gazos Creek than many nearby watersheds in
3.1.3.3 Action Step |Habitat Complexity |LWD. 3 100 |USFWS In-Kind [the Diversity Stratum.
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Costs ($K)

Recovery Action
Strategy Targeted Attribute Priority [Duration| Recovery FY 11-| FY 16- | FY 21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
GaC-CCC- Address the inadequacy of existing regulatory
3.2 Objective |Habitat Complexity |mechanisms
GaC-CCC- |Recovery
3.2.1 Action Habitat Complexity |[Improve pool shelter rating
CDFG, IWRP,
PG&E, Private
Landowners,
Educate landowners, land managers, and County Public, San
and municipal staffs on the importance of LWD to Mateo County,
GaC-CCC- coho survival and recovery, and watershed San Mateo RCD,
3.2.1.1 Action Step |Habitat Complexity |processes. 2 10 State Parks In-Kind
Do not remove woody material from the stream
channel without consultation and approval from a CDFG, NMFS
GaC-CCC- fishery biologist with experience working in small, PRD, Private This recommendation should be considered
3.2.1.2 Action Step |Habitat Complexity |Central California Coastal streams. 2 100 |Consultants In-Kind |standard practice.
Address the present or threatened destruction,
GaC-CCC- modification, or curtailment of the species
4.1 Objective |Hydrology habitat or range
GaC-CCC- [Recovery Reduce the number, conditions, and/or magnitude
4.1.1 Action Hydrology of diversions
Significant oversight by regulatory agencies may
be required to ensure successful program
implementation. Implementation and outreach
is anticipated to occur over the entire 100 year
recovery horizon due to the large number of
diversions in the watershed. Cost are estimated
CDFG, Farm for first ten years assuming successful
Bureau, Private implementation of two projects per year. Costs
Provide incentives to water rights holders willing to Landowners, are estimated at $70000 per landowner per
GaC-CCC- convert some or all of their water right to instream San Mateo year. Costs will vary depending on the size of
41.1.1 Action Step |Hydrology use via petition change of use and §1707. 1 10 County, SWRCB TBD |[the diversion and participation of diverters.
Establish a comprehensive stream flow evaluation
GaC-CCC- program to determine instream flow needs for coho Cost for stream flow monitoring estimated at
4.1.1.2 Action Step |Hydrology salmon 2 10 36.00 | 36.00 72 $72,000
GaC-CCC- Address the present or threatened destruction
10.1 Objective |Viability of the species habitat or range
GaC-CCC- |Recovery
10.1.1 Action Viability Increase spatial structure and diversity
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Costs ($K)
Recovery Action
Strategy Targeted Attribute Priority [Duration| Recovery FY 11-| FY 16- | FY 21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
Continuous juvenile sampling has been
conducted in Gazos Creek since 1992, providing
the one of the longest continuous monitoring
CDFG, NOAA effort in the County. Sampling should continue.
Continue ongoing juvenile sampling efforts in the SWEFSC, Private Cost for juvenile sampling/reporting is estimated
GaC-CCC- watershed. Establish consistent reporting methods Consultants, at an annual rate of $18,823/year for the Santa
10.1.1.1 Action Step |Viability to ensure ESU-wide consistency. 2 20 State Parks 4.75 4.75 4.75 4.75 19 Cruz Mtns. diversity stratum.
Since 2006, researchers have failed to detect
coho salmon rearing in Gazos Creek. Coho
salmon appear to be extirpated. Suitable
conditions for coho salmon are present in
portions of the watershed and it should be
CDFG, Monterey considered as a higher priority for reintroduction
Bay Salmon and efforts. Consultation with the SWFSC should
Trout Project, ensue prior to reintroduction efforts to ensure
NMFS PRD, the most appropriate genetic stocks are used.
NOAA SWFSC, Cost will be determined by adequate site
GaC-CCC- Re-establish a naturally reproducing run of coho San Mateo location and number of coho needed to
10.1.1.2 Action Step |Viability salmon in appropriate subwatersheds. 1 10 County TBD [repopulate watershed.
GaC-CCC- |Recovery
10.1.2 Action Viability Increase spawner density
Conduct periodic, standardized spawning surveys
GaC-CCC- to estimate adult abundance in the watershed. CDFG, San Cost for annual spawner surveys for Santa Cruz
10.1.2.1 Action Step |Viability Surveys should include all three cohorts. 3 20 Mateo County 57.00 | 57.00 | 57.00 | 57.00 228 |Diversity Stratum estimated at $56,470.
Implement a monitoring program to evaluate the
performance of recovery efforts. Core areas should
have the highest priority for a site-based
assessment; adapt the strategies for restoration
GaC-CCC- and threat abatement to address site-based issues Cost based on riparian restoration at a cost of
10.1.2.2 Action Step |Viability identified by the watershed assessments. 2 10 41.00 | 41.00 82 $81,437.
GaC-CCC- Address the inadequacy of existing regulatory
10.2 Objective |Viability mechanisms
GaC-CCC- |Recovery
10.2.1 Action Viability Increase abundance
Cost for spawning surveys are estimated at
GaC-CCC- Conduct periodic, standardized spawning surveys CDFG, NOAA $56,470/year for Santa Cruz Mtns. diversity
10.2.1.1 Action Step |Viability to estimate adult abundance in the watershed. 3 20 SWFSC 1425 | 1425 | 1425 | 14.25 57 stratum.
GaC-CCC- Measure or estimate response of key habitat CDFG, IWRP,
10.2.1.2 Action Step |Viability attributes to recovery efforts across the watershed. 3 10 San Mateo RCD Cost accounted for in HABITAT COMPLEXITY.
CDFG, NOAA
RC, NOAA
SWFSC, NRCS,
Private
Implement standardized watershed assessments to Consultants,
identify limiting factors specific to the watershed. RWQCB, San
GaC-CCC- Encourage all major landowners to adopt Mateo County,
10.2.1.3 Action Step |Viability consistent assessment methods. 3 10 San Mateo RCD
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Costs ($K)
Recovery Action
Strategy Targeted Attribute Priority [Duration| Recovery FY 11-| FY 16- | FY 21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY 6-10| 15 20 25 [Duration Comments
Address the present or threatened destruction,
GaC-CCC- Disease/Predation/ |modification, or curtailment of the species
14.1 Objective |Competition habitat or range.
GaC-CCC- |Recovery [Disease/Predation/C |Prevent adverse alterations to riparian species
14.1.1 Action ompetition composition and structure
California
Coastal
Conservancy, Assess riparian canopy and impacts of exotic
CDFG, IWRP, vegetation (e.g., ivy, eucalyptus, etc.), prioritize
Private and develop riparian habitat reclamation and
Landowners, enhancement programs (DFG 2004). Cost
San Mateo based on treating 1 mile (assume 80 acres/mile
GaC-CCC- Disease/Predation/C [Remove invasive exotic vegetation from riparian County, State in 15% High IP with 1 mile minimum) at a rate of
14111 Action Step |ompetition zones. 3 20 Parks 32.50 | 32.50 | 3250 | 32.50 130 |$1,621/acre.
GaC-CCC- Disease/Predation/ |Address the inadequacy of existing regulatory
14.2 Objective |Competition mechanisms
GaC-CCC- |Recovery [Disease/Predation/C
1421 Action ompetition Prevent reduced density, abundance, and diversity
CalFire,
California
Coastal
Conservancy,
CDFG, Private
Landowners,
Implement regulatory, abatement, and education San Mateo
GaC-CCC- Disease/Predation/C |measures to prevent the invasion of exotic species, County, San
14211 Action Step |ompetition (including exotic plants). 3 20 Mateo RCD In-Kind
CDFG, NMFS, Green sunfish and largemouth bass are present
Private in the pond at the Mountain Camp. Green
Work with landowners in the upper watershed to Landowners, sunfish have been captured during in Gazos
GaC-CCC- Disease/Predation/C |discontinue practice of stocking ponds with exotic Public, State Creek during juvenile salmonid surveys. The
142.1.2 Action Step |ompetition and predator fish . 3 100 |Parks In-Kind |[fish should be removed from the pond.
Address the present or threatened destruction,
GaC-CCC- Fire/Fuel modification, or curtailment of the species
15.1 Objective [Management habitat or range
GaC-CCC- [Recovery [Fire/Fuel Prevent impairment to instream substrate/food
15:1:1 Action Management productivity
Reduce erosion from fire prevention or suppression
GaC-CCC- Fire/Fuel activities by maintaining existing natural topography CalFire, CDFG,
15.1.1.1 Action Step |Management to the extent possible. 2 NRCS, RWQCB In-Kind
GaC-CCC- |Recovery [Fire/Fuel Prevent impairment to stream hydrology (impaired
15.1.2 Action Management water flow)
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Costs ($K)

Recovery Action .
Strategy Targeted Attribute Priority [Duration| Recovery FY 11-| FY 16- | FY 21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY 1-5 [FY 6-10| 15 20 25 |Duration Comments
Draft water from non-fish bearing waters if at all CalFire, CDFG, Require contract specifications that water
possible. In larger fish-bearing streams, excavate NMFS, Private trucks/tenders be fitted with CDFG and NMFS
GaC-CCC- Fire/Fuel active channel areas outside of wetted width to Landowners, approved fish screens when drafting from fish
15.1.2.1 Action Step |Management create off-stream pools for water source. 3 SWRCB bearing streams.
GaC-CCC- Fire/Fuel Address the inadequacies of regulatory
15.2 Objective |Management mechanisms.

GaC-CCC- |Recovery [Fire/Fuel
1521 Action Management Prevent impairment to water quality

Use non-toxic retardants. Avoid dropping fire

retardant into streams. To the maximum extent CalFire, CDFG,

GaC-CCC- Fire/Fuel feasible, orient air drops so that the drop goes RWQCB,

15211 Action Step |Management perpendicular to streams as opposed to parallel. USEPA In-Kind
Avoid use of aerial fire retardants and foams within CalFire, CDFG,

GaC-CCC- Fire/Fuel 300 feet of riparian areas throughout the current RWQCB,

152.1.2 Action Step |Management range of CCC coho salmon. 2 100 |USEPA In-Kind

Develop guidance that directs CalFire and other
agencies and organizations using fire retardants to
conduct an assessment of site conditions following
wildfire where fire retardants have entered
waterways, to evaluate the changes to on site

GaC-CCC- Fire/Fuel water quality and the structure of the biological CalFire, NMFS,
15.2.1.3 Action Step [Management community. 3 10 RWQCB In-Kind
CalFire, NMFS
PRD, Private
Disseminate NMFS' October 9, 2007, jeopardy Landowners,
biological opinion on the use of fire retardants and RWQCB, San
GaC-CCC- Fire/Fuel its impacts to salmonids, to local firefighting Mateo County,
152.1.4 Action Step [Management agencies and CalFire. 2 2 USACE, USEPA

In the event of a wildfire, CalFire Resource
Advisors should contact the resource agencies for
ESA consultation (or technical assistance) about
the incident. The resource agencies can provide
GaC-CCC- Fire/Fuel guidance regarding critical resources in the area CalFire, NMFS
15.2.1.5 Action Step |Management that may be affected by firefighting actions. 3 100 |PRD, USFWS In-Kind

Address the present or threatened destruction,

GaC-CCC- modification, or curtailment of the species
23.1 Objective |Roads/Railroads habitat or range

GaC-CCC- |Recovery Prevent impairment to floodplain connectivity
23.1.1 Action Roads/Railroads (impaired quality & extent)
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Costs (3K)
Recovery Action
Strategy Targeted Attribute Priority [Duration| Recovery FY 11-| FY 16- | FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY 6-10| 15 20 25 [Duration Comments
Riparian roads in Gazos are the ultimate cause
of many problems in the instream environment.
CalFire, Decommissioning high risk road segments
California would help to restore watershed processes.
Geological The paved County road has narrowed the
Survey, CDFG, floodplain upstream of Old Woman's Creek and
Private decommissioning this road, although beneficial
Landowners, to watershed processes, is highly unlikely.
Decommission riparian road systems and/or RWQCB, San Upgrading the road to reduce risk of episodic
upgrade roads (and skid trails on forestlands) that Mateo County, sediment input would be beneficial. Cost based
GaC-CCC- deliver sediment into adjacent watercourses (CDFG San Mateo RCD, on decommissioning 4 miles of riparian road
23.1.1.1 Action Step |Roads/Railroads 2004). 3 30 USACE 9.17 9.17 917 9.17 9.17 55 network at a rate of $13,680/mile.
GaC-CCC- [Recovery
23.1.2 Action Roads/Railroads Prevent impairment to passage and migration
Replacement of culverts/bridges to NMFS
standards will result in increased cost for
CalFire, materials and construction, but will likely result
CalTrans, in structures that can withstand large storm
Bridges associated with new roads or replacement RWQCB, San events better than existing structures. Long
bridges (including railroad bridges) should be free Mateo RCD, term durability and stability will result in long-
span or constructed with the minimum number of Santa Cruz term cost savings in many circumstances. This
GaC-CCC- bents feasible in order to minimize drift County, State recommendation should be considered standard
23.1.2.1 Action Step |Roads/Railroads accumulation and facilitate fish passage. 2 100 |Parks In-kind [practice.
GaC-CCC- |Recovery Prevent impairment to instream substrate/food
23.1.3 Action Roads/Railroads productivity (impaired gravel quality and quantity)
CalFire, IWRP,
Private
Consultants,
Private
Use available best management practices for road Landowners,
construction, maintenance, management and San Mateo
decommissioning (e.g. Weaver and Hagans, 1994; County, San
GaC-CCC- Sommarstrom et al., 2002; Oregon Department of Mateo RCD,
23.1.3.1 Action Step |Roads/Railroads Transportation, 1999). 2 100 |State Parks
CDFG, Private
Landowners, A road inventory needs to be completed to
RWQCB, San determine the extent of roadside berms
Evaluate and remove roadside berms that lead to Mateo County, increasing runoff within the road network. Cost
GaC-CCC- increased runoff velocities and result in increased San Mateo RCD, for a road inventory assessment $29,568 at a
23.1.3.2 Action Step [Roads/Railroads sediment discharge. 3 10 State Parks 15.00 | 15.00 30 rate of $1,056/mile.
CalFire,
CalTrans,
Establish adequate spoils storage sites throughout CDFG, Private
the watershed so that material from landslides and Landowners,
road maintenance can be stored safely away from San Mateo
coho streams. Coordinate these efforts with all County, San
GaC-CCC- landowners in the watershed, CalTrans, and county Mateo RCD, Cost cannot be determined without identifying
23.1.3.3 Action Step |Roads/Railroads road maintenance staff as appropriate. 3 10 State Parks TBD |need and location for spoils storage sites first.
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Costs (3K)
Recovery Action
Strategy Targeted Attribute Priority [Duration| Recovery FY 11-| FY 16- | FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY 6-10| 15 20 25 [Duration Comments
Initial efforts should be directed at the road
system in Old Woman's Creek. The road
system is located on erosive soils and is poorly
located and poorly maintained. Sediment from
the road system directly enters Old Woman's
Creek at numerous locations. This creek is
highly incised and nearly completely sandy-bed
CalFire, CDFG, dominated. Downstream of the Gazos/Old
NMFS, RWQCB, Woman's Creek confluence, due to high rates of
San Mateo sediment input, coho spawning and rearing
Develop a Road Sediment Reduction Plan that County, San habitats are limited. Cost based on
GaC-CCC- prioritizes sites and outlines implementation and a Mateo RCD, decommissioning 4 miles of road network at a
23.1.3.4 Action Step |Roads/Railroads timeline of necessary actions. 2 10 State Parks 275.00 | 275.00 550 |rate of $13,680/mile.
GaC-CCC- Encourage County to continue implementation of San Mateo
23.1.3.5 Action Step |Roads/Railroads the San Mateo County Road Maintenance Manual. 2 100 |County
GaC-CCC- Address the inadequacy of existing regulatory
23.2 Objective |Roads/Railroads mechanisms
GaC-CCC- [Recovery Prevent impairment to instream substrate/food
2321 Action Roads/Railroads productivity (impaired gravel quality and quantity)
CalTrans,
County of San
Mateo, Private
Landowners,
San Mateo
Limit winter use of unsurfaced roads and County, San
GaC-CCC- recreational trails by unauthorized individuals and Mateo RCD,
232.1.1 Action Step |Roads/Railroads impacting uses to decrease fine sediment loads. 2 100 |State Parks In-Kind
CalFire,
CalTrans,
Private
Landowners,
GaC-CCC- Licensed engineering geologists should review and RWQCB, San This recommendation should be considered
232.1.2 Action Step |Roads/Railroads approve grading on inner gorge slopes. 3 100 |Mateo County In-Kind |standard practice.
CalFire, NRCS,
Conduct annual inspections of all roads prior to POST, Private
winter. Correct conditions that are likely to deliver Landowners, Cost accounted for in remove roadside berms
GaC-CCC- sediment to streams. Hydrologically disconnect Public, RWQCB, assuming road inventory will address winter
23.2.1.3 Action Step [Roads/Railroads roads. 2 100 |State Parks road use.
Encourage San Mateo Public Works develop a NMFS, San
GaC-CCC- programmatic plan for stream and road Mateo County,
23.2.1.4 Action Step |Roads/Railroads maintenance actions. 2 5 USACE, USFWS In-Kind
GaC-CCC- |Recovery Prevent impairment to floodplain connectivity
23.2.2 Action Roads/Railroads (impaired quality & extent)
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Costs ($K)
Recovery Action
Strategy Targeted Attribute Priority [Duration| Recovery FY 11-| FY 16- | FY 21- | Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5 |[FY 6-10| 15 20 25 [Duration Comments
CalFire,
Avoid new road construction within floodplains, CalTrans,
riparian areas, unstable soils or other sensitive RWQCB, San
areas until a watershed specific and/or Mateo County,
GaC-CCC- agency/company specific road management plan is San Mateo RCD,
23.2.2.1 Action Step [Roads/Railroads created and implemented. 1 100 |State Parks In-Kind
Water Address the present or threatened destruction,
GaC-CCC- Diversion/Impound [modification, or curtailment of the species
25.1 Objective |ment habitat or range.
Water
GaC-CCC- |Recovery |Diversion/Impoundm
2511 Action ent Prevent impacts from future water development
Private
Landowners,
Water San Mateo
GaC-CCC- Diversion/Impoundm County, State
25.1.1.1 Action Step |ent Avoid new or increased summer diversions. 1 100 |Parks, SWRCB In-Kind
Water
GaC-CCC- |Recovery [Diversion/Impoundm |Prevent impairment to stream hydrology (impaired
25.1.2 Action ent water flow)
Costs cannot be estimated until an overall
Promote, via technical assistance and/or regulatory CDFG, NMFS, strategy to address diversions and their relative
action, the reduction of water use affecting the Private impact to salmonids is developed. This effort
Water natural hydrograph, development of alternative Landowners, should focus on lower reaches in the watershed
GaC-CCC- Diversion/Impoundm |water sources, and implementation of diversion San Mateo where the majority of problematic diversions are
25.1.2.1 Action Step |ent regimes protective of the natural hydrograph. 3 10 County, SWRCB In-Kind [located.
Provide incentives to water rights holders willing to CDFG, IWRP,
Water convert some or all of their water right to instream NMFS, NRCS, Costs will vary depending on diversion strategy,
GaC-CCC- Diversion/Impoundm |use via petition change of use and §1707 (CDFG State Parks, infrastructure constraints, and landowner
251.2.2 Action Step |ent 2004). 3 100 |SWRCB TBD |participation.
CDFG, San
Water Ensure current and future water diversions (surface Mateo County,
GaC-CCC- Diversion/Impoundm |and groundwater) do not further impair water State Parks,
25.1.2.3 Action Step |ent quality conditions for rearing juvenile salmonids. 1 100 |SWRCB
Water
GaC-CCC- |Recovery |Diversion/Impoundm
25.1.3 Action ent Prevent impairment to passage and migration
All authorized surface water diverters should be
notified of fish screen obligations. Notification
CDFG, NMFS, should be followed by site visits within one year
Water Private by DFG and SWRCB staff to ensure diversion
GaC-CCC- Diversion/Impoundm |Adequately screen water diversions to prevent Landowners, are in compliance. This recommendation
25.1.31 Action Step |ent juvenile salmonid mortalities. 3 10 SWRCB In-Kind. |should be considered standard practice.
Water
GaC-CCC- Diversion/impound |Address the inadequacy of existing regulatory
25.2 Objective |ment mechanisms.
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Costs ($K)
Recovery Action .
Strategy Targeted Attribute Priority |Duration| Recovery FY 11-| FY 16- | FY 21-| Entire
Number Level or Threat Action Description Number | (Years) Partners FY1-5|FY 6-10( 15 20 25  |Duration Comments
Water
GaC-CCC- |Recovery [Diversion/Impoundm |Prevent impairment to stream hydrology (impaired
25.2.1 Action ent water flow)
CDFG, NMFS
HCD, Private
Landowners,
Water Ensure all water diversions and impoundments are RWQCB, San
GaC-CCC- Diversion/Impoundm [complaint with AB2121 or other appropriate Mateo County,
25211 Action Step |ent protective measures. 1 100 |SWRCB In-Kind
Water
GaC-CCC- Diversion/Impoundm |Evaluate and monitor 1600 program compliance
252.1.2 Action Step |ent related to all water diversions (CDFG 2004). 1 100 |CDFG In-Kind
Water Request that SWRCB review and/or modify water NMFS, San
GaC-CCC- Diversion/Impoundm |use based on the needs of coho salmon and Mateo County,
252.1.3 Action Step |ent authorized diverters (CDFG 2004). SWRCB In-Kind
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Gualala River

Location *Mendocino County

Watershed Area *298.0 Square Miles

Potential Habitat ©266.6 Stream Miles

Vegetation Hardwood, 16% Grassland

Erodability *Low (29%) to High (71%)

Ownership Patterns *99% Private
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Housing Density *Moderate

*52% Coniferous, 31% Montane
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Recovery Goals
v Conduct monitoring to track population
response to recovery action implementation
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Gualala River Coho Salmon: Persistent — Low Abundance
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Gualala River
Adult Spawner Targets

Downlisting to Threatened

3,100

Recovery
6,200

STEELHEAD: YES
CHINOOK SALMON: NO

CCC coho salmon spawning adults
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Gualala River CCC Coho Salmon Spawning Adult Estimates 6200
* 1972-1976: Spawning Adult Estimates (S