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Acronyms

ACWSP Abbreviated Coordinated Water System Plan
ADD Average Day Demand

AFRY Acre Feet Per Year

APA Aquifer Protection Area

ASR Aquifer Storage and Recovery

BMP Best Management Practice

CARA Critical Aquifer Recharge Area

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFS Cubic Feet Per Second

CIR Crop Irrigation Demand

CMS Comprehensive Monitoring Strategy

COA Coordination and Oversight Agency

CPU Clark Public Utilities

CWA Clean Water Act

DIP Detailed Implementation Plan

DO Dissolved Oxygen

DOH Washington State Department of Health
EAP Environmental Assessment Program
Ecology Washington State Department of Ecology
EES Economic and Engineering Services

EIS Environmental Impact Statement

ENSO El Nino/Southern Oscillation

EQIP Environmental Quality Incentives Program
ESA Endangered Species Act

ESHB Engrossed Substitute House Bill

FC Fecal Coliform

FERC Federal Energy Regulatory Commission
FFA Washington Farm Forest Association
FIFRA Federal Insecticide, Fungicide, and Rodenticide Act
FTE full time equivalent

GMA Growth Management Act

GPM Gallons Per Minute

GPS Global Positioning System

GWAC Ground Water Advisory Committee
GWMA Ground Water Management Area

GWMP Ground Water Management Plan

HWS Habitat Work Schedule

IFIM Instream Flow Incremental Methodology
I0Cs Inorganic Compounds

IWS Implementation Work Schedule

LCFRB Lower Columbia Fish Recovery Board
LFA Limiting Factors Analysis

LWD large woody debris

MCLs Maximum Contaminant Levels
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Acronyms - Continued

MDD
MGD
MOU
MTBE
NA
NEPA
NPDES
NRCS
NWPPC
PDO
PGG
PUD
PWR
PWS
Qa

Qi

maximum day demand

Million Gallons Per Day

Memorandum of Understanding

methy| tertiary-butyl ether

Not Applicable

National Environmental Policy Act

National Pollutant Discharge Elimination System
Natural Resources Conservation Service
Northwest Power Planning Council

Pacific Decadal Oscillation

Pacific Groundwater Group

Public Utility District

Pacific Water Resources, Inc.

Public Water System

authorized annual withdrawal/diversion
authorized instantaneous withdrawal/diversion

Ranney Well A shallow perforated pipe used to extract shallow ground water beneath a river bed

RCRA
RCW
RFP
RM
SDWA
SEPA
SIS
SOCs
SSA
SWSL
SWSMP
SWTR
TAG
TBD
TSCA
TMDL
USEPA
USGS
VOCs
WMA
WRATS
WSDA
WSU
WRIA
WSDA
WSP

Resource Conservation and Recovery Act
Revised Code of Washington

Request for Proposals

River Mile

Safe Drinking Water Act

State Environmental Policy Act

Summary Implementation Strategy
Synthetic Organic Chemicals

Sole Source Aquifer

Surface Water Source Limitation

Small Water System Management Program
Surface Water Treatment Rule

Technical Advisory Group

To Be Determined

Toxic Substances Control Act

Total Maximum Daily Load

U.S. Environmental Protection Agency
U.S. Geological Service

Volatile Organic Chemicals

Watershed Management Act

Water Rights Application Tracking System
Washington State Department of Agriculture
Washington State University

Water Resource Inventory Area
Washington State Department of Agriculture
Water Supply Policy

Acronyms
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Appendix |

Habitat actions for the Lower North Fork Lewis River Basin

Action Status Responsible Measures Spatial Coverage of Expected Biophysical Response® Certainty of
Entity Addressed Target Area’ Outcome®
L-Lew 1. Manage regulated stream Expansion PacifiCorp, Cowlitz | 3 High: Lower mainstem | High: Adequate flows for life stage High
flows to provide for critical components of | of existing County PUD, Lewis River requirements and habitat-forming
the natural flow regime programor | FERC, WDFW, processes
activity NOAA Fisheries,
USFWS
L-Lew 2.  Ensure standards in land use Expansion Clark County, 1&2 High: Applies to all High: Protection of water quality, High
and environmental programs and plans of existing Cowlitz County, private lands under riparian function, stream channel
afford adequate protection of ecologically | programor | City of Woodland county jurisdiction structure (e.g. LWD), floodplain
important areas (i.e. stream channels, activity (residential, function, CMZs, wetland function, runoff
riparian zones, floodplains, CMZs, agricultural, and forest processes, and sediment supply processes
wetlands, unstable geology) lands)
L-Lew 3.  Using available planning Expansion Clark County, 1&2 High: Applies to all High: Protection of water quality, High
tools (e.g., GMA, comprehensive of existing Cowlitz County, private lands under riparian function, stream channel
planning, zoning, best management program or | Woodland county jurisdiction structure (e.g. LWD), floodplain
practices, etc.), manage future growth and | activity (residential, function, CMZs, wetland function, runoff
development patterns to ensure the agricultural, and forest processes, and sediment supply processes
protection of watershed processes. This lands)
includes limiting the effects of conversion
of agriculture and timber lands to
developed uses.
L-Lew 4. Within authorities, conduct New NRCS, C/WCD, 4,5,8,9 & 11 | High: Lower mainstem | Medium: Restoration of floodplain High
floodplain restoration where feasible along | programor | CCD, NGOs, Lewis and lower function, habitat diversity, and habitat
the mainstem and in major tributaries that | activity WDFW, LCFRB, portion of major availability.
have experienced channel confinement. USACE, LCFEG tributaries
Build partnerships with landowners and
agencies and provide financial incentives
L-Lew 5.  Within authorities, prevent New Clark County, 1 Medium: Applies to High: Protection of floodplain function, High
floodplain impacts from new development | program or | Cowlitz County, privately owned CMZ processes, and off-channel/side-
through land use controls and Best activity Woodland, floodprone lands under | channel habitat. Prevention of reduced
Management Practices WDOE county jurisdiction habitat diversity and key habitat
availability
L-Lew 6. Increase funding available to | Expansion LCFRB, NGOs, 1&2 Medium: Residential, High: Protection of riparian function, High
purchase easements or property in of existing | WDFW, USFWS, agricultural, or forest floodplain function, water quality,
sensitive areas in order to protect program or | BPA (NPCC) lands at risk of further wetland function, and runoff and
watershed function where existing activity degradation sediment supply processes

programs are inadequate

! Relative amount of basin affected by action
2 Expected response of action implementation
® Relative certainty that expected results will occur as a result of full implementation of action

Appendix- |
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Appendix | (Cont.)

Habitat actions for the Lower North Fork Lewis River Basin

Action Status Responsible Measures Spatial Coverage of Expected Biophysical Response® Certainty of
Entity Addressed Target Areal* Outcome®

L-Lew 7.  Review and adjust operations | Expansion Cowlitz County, 1,7,8, &9 Low: Applies to lands Medium: Protection of water quality, High
to ensure compliance with the Endangered | of existing Clark County, under public greater streambank stability, reduction in
Species Act program or | Woodland jurisdiction road-related fine sediment delivery,

activity restoration and preservation of fish access

to habitats
L-Lew 8.  Within authorities, increase Expansion NRCS, C/WCD, 1,2,4,5,6,7, | High: Private lands. High: Increased landowner stewardship Medium
technical assistance to landowners and of existing CCD, WDNR, 8,9,10& 11 | Appliesto landsin of habitat. Potential improvement in all
increase landowner participation in programor | WDFW, LCFEG, agriculture, rural factors
conservation programs that protect and activity Cowlitz County, residential, and
restore habitat and habitat-forming Clark County, forestland uses
processes. Includes increasing the Woodland throughout the basin
incentives (financial or otherwise) and
increasing program marketing and
outreach
L-Lew 9. W.ithin authorities, create New LCFRB, BPA 6 Medium: Lower High: Increased habitat availability for Medium
and/or restore lost side-channel/off- programor | (NPCC), NGOs, mainstem Lewis spawning and rearing
channel habitat for chum spawning and activity WDFW, NRCS,
coho overwintering C/WCD, CCD
L-Lew 10. Fully implement and enforce | Activity is WDNR 1,2,5,7,8& | Medium: Private High: Increase in instream LWD; Medium
the Forest Practices Rules (FPRs) on currently in 9 commercial timber reduced stream temperature extremes;
private timber lands in order to afford place lands greater streambank stability; reduction in
protections to riparian areas, sediment road-related fine sediment delivery;
processes, runoff processes, water quality, decreased peak flow volumes; restoration
and access to habitats and preservation of fish access to habitats
L-Lew 11. Implement the prescriptions Activity is | WDOE, WDFW, 7 High: Entire basin Medium: Adequate instream flows to Medium
of the WRIA 27/28 Watershed Planning currently in | WRIA 27/28 support life stages of salmonids and other
Unit regarding instream flows place Planning Unit, City aquatic biota.
of Woodland

L-Lew 12. Increase the level of Expansion LCFRB, BPA 4,5,6,7,8,9 | High: Priority stream Medium: Improved conditions related to | Medium
implementation of voluntary habitat of existing (NPCC), NGOs, &11 reaches and water quality, LWD quantities, bank
enhancement projects in high priority programor | WDFW, NRCS, subwatersheds stability, key habitat availability, habitat
reaches and subwatersheds. This includes | activity Cowlitz CD, Clark throughout the basin diversity, riparian function, floodplain
building partnerships, providing incentives CD, LCFEG function, sediment availability, &

to landowners, and increasing funding

channel migration processes

* Relative amount of basin affected by action
® Expected response of action implementation
® Relative certainty that expected results will occur as a result of full implementation of action

Appendix- |
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Appendix | (Cont.)

Habitat actions for the Lower North Fork Lewis River Basin

Action Status Responsible Measures Spatial Coverage of Expected Biophysical Response® Certainty of
Entity Addressed Target Area’ Outcome®
L-Lew 13. Increase technical support Expansion WDNR 1,2,5&7 Low: Small private High: Reduction in road-related fine Medium
and funding to small forest landowners of existing timberland owners sediment delivery; decreased peak flow
faced with implementation of Forest and program or volumes; restoration and preservation of
Fish requirements for fixing roads and activity fish access to habitats
barriers to ensure full and timely
compliance with regulations
L-Lew 14. Protect and restore native Expansion Weed Control 1&8 High: Greatest risk is in | Medium: restoration and protection of Low
plant communities from the effects of of existing Boards (local and agriculture and native plant communities necessary to
invasive species program or | state); NRCS, residential use areas support watershed and riparian function
activity Cowlitz CD, Clark
CD, LCFEG
L-Lew 15. Assess the impact of fish Expansion WDFW, WDNR, 5 Medium: As many as Medium: Increased spawning and rearing | Medium
passage barriers throughout the basin and of existing Clark County, 16 miles of stream are capacity due to access to blocked habitat.
restore access to potentially productive program or | Cowlitz County potentially blocked by Habitat is marginal in most cases
habitats activity WSDOT, City of artificial barriers
Woodland, LCFEG

L-Lew 16. Conduct forest practices on Activity is WDNR 1,2,5/7,8& | Medium: State timber Medium: Increase in instream LWD; Medium
state lands in accordance with the Habitat | currently in 9 lands in the Lower NF reduced stream temperature extremes;
Conservation Plan in order to afford place Lewis Basin greater streambank stability; reduction in
protections to riparian areas, sediment (approximately 16% of | road-related fine sediment delivery;
processes, runoff processes, water quality, the basin area) decreased peak flow volumes; restoration
and access to habitats and preservation of fish access to

habitats. Response is medium because of

location and quantity of state lands
L-Lew 17. Address water quality issues Expansion WDOE 9 Medium: streams with Medium: Protection and restoration of Low
through the development and of existing temperature concerns water quality
implementation of water quality clean up program or and streams on 303(d)
plans (TMDLs) activity list
L-Lew 18. Within existing authorities, Expansion Clark County, 12 Low: Key reaches in the | Medium: Increased survival of salmonids | Low
coordinate with appropriate entities to of existing Cowlitz County, mainstem Lewis
limit the effects of intensive recreational programor | WDFW,
use of the mainstem Lewis during critical activity Implementing
periods, where problems are identified. partners

" Relative amount of basin affected by action
8 Expected response of action implementation
° Relative certainty that expected results will occur as a result of full implementation of action
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Appendix | (Cont.)

Habitat actions for the Upper North Fork Lewis Basin.

Action Status Responsible Measures Spatial Coverage of Expected Biophysical Response™! Certainty of
Entity Addressed | Target Area™ Outcome™
U-Lew 1. Restore access through the Expansion PacifiCorp, 1 High: the system of High: Increased spawning and rearing High
hydropower system for anadromous and of existing Cowlitz County dams on the Lewis capacity due to access to blocked habitat
resident fish programor | PUD, FERC, blocks anadromous
activity WDFW, NOAA access to approximately
Fisheries 170 miles of habitat and
blocks migrations of
adfluvial Bull Trout

U-Lew 2.  Continue to manage federal Activity is USFS 2,3,4,5 6 & | High: National Forest High: Increase in instream LWD; High
forest lands according to the Northwest currently in 7 and National Monument | reduced stream temperature extremes;
Forest Plan place lands in the upper basin | greater streambank stability; reduction

in road-related fine sediment delivery;

decreased peak flow volumes;

restoration and preservation of fish

access to habitats
U-Lew 3.  Fully implement and enforce Activity is WDNR 2,3,4,5,6& | Medium: Private High: Increase in instream LWD; Medium
the Forest Practices Rules (FPRs) on currently in 7 commercial timber reduced stream temperature extremes;
private timber lands in order to afford place lands greater streambank stability; reduction
protections to riparian areas, sediment in road-related fine sediment delivery;
processes, runoff processes, water quality, decreased peak flow volumes;
and access to habitats restoration and preservation of fish

access to habitats
U-Lew 4.  Ensure standards in land use Expansion Cowlitz County, 2&3 Low: Private lands High: Protection of water quality, High
and environmental programs and plans of existing Clark County, under County riparian function, stream channel
afford adequate protections of ecologically | programor | Skamania County jurisdiction (reservoir structure (e.g. LWD), floodplain
important areas (i.e. stream channels, activity tributary basins) function, CMZs, wetland function,
riparian zones, floodplains, CMZs, runoff processes, and sediment supply
wetlands, unstable geology) processes
U-Lew 5. Within authorities, prevent New Cowlitz County, 2 Low: Private lands High: Protection of floodplain function, | High
new floodplain development through program or | Clark County, under County CMZ processes, and off-channel/side-
County ordinance and with support from activity Skamania County, jurisdiction (reservoir channel habitat. Prevention of reduced
the State WDOE tributary basins) habitat diversity and key habitat

availability

19 Relative amount of basin affected by action
1 Expected response of action implementation
12 Relative certainty that expected results will occur as a result of full implementation of action
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Appendix | (Cont.)

Habitat actions for the Upper North Fork Lewis Basin

Action Status Responsible Measures Spatial Coverage of Expected Biophysical Response™* Certainty of
Entity Addressed | Target Area® Outcome™
U-Lew 6.  Using available planning tools | Expansion Cowlitz County, 2&3 Low: Private lands High: Protection of water quality, High
(e.g., GMA, comprehensive planning, of existing Clark County, under County riparian function, stream channel
zoning, best management practices, etc.), program or | Skamania County jurisdiction (reservoir structure (e.g. LWD), floodplain
manage future growth and development activity tributary basins) function, CMZs, wetland function,
patterns to ensure the protection of runoff processes, and sediment supply
watershed processes. This includes limiting processes
the effects of conversion of agricultural and
timber lands to developed uses.
U-Lew 7. Implement the prescriptions of | Activity is WDOE, WDFW, 9 High: Entire basin Medium: Adequate instream flows to Medium
the WRIA 27/28 Watershed Planning Unit | currently in | WRIA 27/28 support life stages of salmonids and
regarding instream flows place Planning Unit other aquatic biota.
U-Lew 8. Increase the level of Expansion LCFRB, BPA 4,5,6,7&8 | High: Priority stream Medium: Improved conditions related Medium
implementation of voluntary habitat of existing (NPCC), NGOs, reaches and to water quality, LWD quantities, bank
enhancement projects in high priority programor | WDFW, NRCS, subwatersheds stability, key habitat availability, habitat
reaches and subwatersheds. This includes activity C/WCD, CCD, throughout the basin diversity, riparian function, floodplain
building partnerships, providing incentives UCD, LCFEG function, sediment availability, &
to landowners, and increasing funding channel migration processes
U-Lew 9. Increase technical supportand | Expansion WDNR 2,3,4,5,6& | Low: Small private High: Increase in instream LWD; Medium
funding to small forest landowners faced of existing 7 timberland owners reduced stream temperature extremes;
with implementation of Forest Practices program or greater streambank stability; reduction
Rules to ensure full and timely compliance | activity in road-related fine sediment delivery;
with regulations decreased peak flow volumes;
restoration and preservation of fish
access to habitats
U-Lew 10. Monitor an notify FERC of Activity is | NOAA, USFWS 1,6,7,9 High: Entire basin High: Increased spawning and rearing High
significant license violations, enforce terms | currently in capacity due to access to blocked
and conditions of section 7 consultations on | place habitat, improved conditions related to
FERC relicensing agreements, and water quality, adequate instream flows
encourage implementation of section 7 to support life stages of salmonids and
conservation recommendations on FERC other aquatic biota
relicensing agreements

13 Relative amount of basin affected by action
1 Expected response of action implementation
1> Relative certainty that expected results will occur as a result of full implementation of action

Appendix- |

1-5

[Org. 6/9/2008]




WRIA 27 and 28 Detailed Implementation Plan

Appendix | (Cont.)

Habitat actions for the Upper North Fork Lewis Basin

Action Status Responsible Measures Spatial Coverage of Expected Biophysical Response’’ Certainty of
Entity Addressed Target Area™® Outcome™®
U-Lew 11. Review and adjust operations Activity is Cowlitz County, 2,4,5 &6 Low: Applies to public | Medium: Protection of water quality, High
to ensure compliance with the Endangered | currently in | Clark County, lands under county greater streambank stability, reduction
Species Act place Skamania County jurisdiction in road-related fine sediment delivery,

restoration and preservation of fish
access to habitats

U-Lew 12. Increase funding available to Expansion LCFRB, NGOs, 2&3 Low: Private lands in High: Protection of riparian function, High
purchase easements or property in sensitive | of existing WDFW, USFWS, sensitive areas at risk of | floodplain function, water quality,

areas in order to protect watershed function | program or | BPA (NPCC) further degradation wetland function, and runoff and

where existing programs are inadequate activity sediment supply processes

U-Lew 13. Within authorities, increase Expansion NRCS,Cowlitz 2,3,4,5,6, Low: Private lands. High: Increased landowner stewardship | Medium
technical assistance to landowners and of existing | CD, Clark CD, 7,8&9 Applies primarily to of habitat. Potential improvement in all

increase landowner participation in program or | UCD, WDNR, lands in rural residential | factors

conservation programs that protect and activity WDFW, LCFEG or forestry uses along

restore habitat and habitat-forming river corridors

processes. Includes increasing the
incentives (financial or otherwise) and
increasing program marketing and outreach

U-Lew 14. Assess the impact of fish Expansion WDFW, WDNR, | 7 Medium: There are Medium: Increased spawning and High
passage barriers throughout the basin and of existing Cowlitz County, many minor barriers rearing capacity due to access to blocked

restore access to potentially productive program or | Clark County, throughout the Basin. habitat. Habitat is believed to be

habitats (passage obstruction at mainstem activity Skamania County, The full extent is marginal in most cases

dams is considered in a separate action) WSDOT, LCFEG unknown

U-Lew 15. Conduct forest practices on Activity is WDNR 2,3,4,5,6& | Low: State timber Medium: Increase in instream LWD; Medium
state lands in accordance with the Habitat currently in 7 lands in the U. Lewis reduced stream temperature extremes;
Conservation Plan in order to afford place Basin (approximately greater streambank stability; reduction
protections to riparian areas, sediment 11% of the basin area) in road-related fine sediment delivery;

processes, runoff processes, water quality, decreased peak flow volumes;

and access to habitats restoration and preservation of fish

access to habitats. Response is medium
because of location and quantity of state
lands

16 Relative amount of basin affected by action
7 Expected response of action implementation
18 Relative certainty that expected results will occur as a result of full implementation of action
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Appendix | (Cont.)

Habitat actions for the Upper North Fork Lewis Basin

Action Status Responsible Measures Spatial Coverage of Expected Biophysical Response® Certainty of
Entity Addressed Target Area™ Outcome?®
U-Lew 16. Protect and restore native plant | Expansion Weed Control 2&5 Low: Greatest risk is in | Medium: restoration and protection of Low
communities from the effects of invasive of existing | Boards (local and residential use areas native plant communities necessary to
species program or | state); NRCS, support watershed and riparian function
activity Cowlitz CD, Clark

CD, UCD,

LCFEG
U-Lew 17. Local jurisdictions should Expansion | Cowlitz County, 7 Low: Private rural Medium: Protection and restoration of Medium
assess, and require upgrading and of existing Clark County, residential lands water quality (bacteria)
replacement of on-site sewage systems in program or | Skamania County,
conformance with current regulations activity Clark CD, Cowlitz

CD, UCb

19 Relative amount of basin affected by action
2 Expected response of action implementation
?! Relative certainty that expected results will occur as a result of full implementation of action
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Habitat actions for the East Fork Lewis Basin

availability

Action Status Responsible Measures | Spatial Coverage of Expected Biophysical Response®® Certainty of
Entity Addressed Target Area® Outcome?®
EF Lew 1. Ensure standards in land use and Expansion | Clark County 1&2 High: Applies to all High: Protection of water quality, High
environmental programs and plans afford high of existing Battleground private lands under riparian function, stream channel
levels of protection of ecologically important program or county jurisdiction structure (e.g. LWD), floodplain function,
areas (i.e. stream channels, riparian zones, activity CMZs, wetland function, runoff
floodplains, CMZs, wetlands, unstable geology) processes, and sediment supply processes
EF Lew 2. Using available planning tools Expansion | Clark County 1&2 High: Applies to all High: Protection of water quality, High
(e.g., GMA, comprehensive planning, zoning, of existing Battleground private lands under riparian function, stream channel
best management practices, etc.), manage future | program or county jurisdiction structure (e.g. LWD), floodplain function,
growth and development patterns to ensure the activity CMZs, wetland function, runoff
protection of watershed processes. This includes processes, and sediment supply processes
limiting the effects of conversion of agricultural
and timber lands to developed uses.
EF Lew 3. Within authorities, conduct New NRCS, CCD, 3,56,8&9 | High: Lower Medium: Restoration of floodplain High
floodplain restoration where feasible along the program or | NGOs, WDFW, mainstem EF Lewis function, habitat diversity, and habitat
mainstem and in major tributaries that have activity LCFRB, and lower portion of availability.
experienced channel confinement. Address past USACE, major tributaries
and potential avulsions into gravel processing LCFEG, Tribes
ponds. Build partnerships with landowners and
agencies and provide financial incentives
EF Lew 4. Continue to manage federal forest Activity is USFS 1,2,4,5 6 & | Medium: National High: Increase in instream LWD; reduced | High
lands according to the Northwest Forest Plan currently in 8 Forest lands in the stream temperature extremes; greater
place upper basin streambank stability; reduction in road-
related fine sediment delivery; decreased
peak flow volumes; restoration and
preservation of fish access to habitats
EF Lew 5. Within authorities, prevent Expansion | Clark County, 1 Medium: Applies to High: Protection of floodplain function, High
floodplain impacts through land use controls of existing Battleground privately owned flood | CMZ processes, and off-channel/side-
and Best Management Practices program or | \WWDOE prone lands under channel habitat. Prevention of reduced
activity local jurisdiction habitat diversity and key habitat

22 Relative amount of basin affected by action

2% Expected response of action implementation
# Relative certainty that expected results will occur as a result of full implementation of action
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Appendix | (Cont.)

Habitat actions for the East Fork Lewis Basin

Action Status Responsible Measures | Spatial Coverage of Expected Biophysical Response®® Certainty of
Entity Addressed Target Area® Outcome?’

EF Lew 6. Monitor, evaluate, and enforce the | Activity is NOAA, USFWS | 9 Medium: Applies to High: Protection of water quality, riparian | High
Stordahl Habitat Conservation Plan currently in privately owned lands | function, stream channel structure (e.g.

place downstream of LWD), erosion, mass wasting, bank

Daybreak Park stability and sediment supply processes

EF Lew 7. Increase funding available to Expansion LCFRB, NGOs, | 1&2 Medium: Residential, | High: Protection of riparian function, High
purchase easements or property in sensitive of existing | WDFW, agricultural, or forest | floodplain function, water quality,
areas in order to protect watershed function program or | USFWS, BPA lands at risk of further | wetland function, and runoff and sediment
where existing programs are inadequate activity (NPCC) degradation supply processes
EF Lew 8. Review and adjust operations to Expansion | Clark County, 1,4,5 &6 Low: Applies to lands | Medium: Protection of water quality, High
ensure compliance with the Endangered Species | of existing Battleground under public greater streambank stability, reduction in
Act program or jurisdiction road-related fine sediment delivery,

activity restoration and preservation of fish access

to habitats
EF Lew 9. Within authorities, increase Expansion NRCS, CCD, All measures | High: Private lands. High: Increased landowner stewardship Medium
technical assistance to landowners and increase | of existing | WDNR, Applies to lands in of habitat. Potential improvement in al
landowner participation in conservation program or | WDFW, agriculture, rural factors
programs that protect and restore habitat and activity LCFEG, Clark residential, and
habitat-forming processes. Includes increasing County, forestland uses
incentives (financial or otherwise) and Battleground throughout the basin
increasing program marketing and outreach
EF Lew 10. Fully implement and enforce the Activity is WDNR 1,2,4,5 6 & | Medium: Private High: Increase in instream LWD; reduced | Medium
Forest Practices Rules (FPRs) on private timber | currently in 8 commercial timber stream temperature extremes; greater
lands in order to afford protections to riparian place lands streambank stability; reduction in road-
areas, sediment processes, runoff processes, related fine sediment delivery; decreased
water quality, and access to habitats peak flow volumes; restoration and
preservation of fish access to habitats

EF Lew 11. Implement the prescriptions of the | Activityis | WDOE, 7 High: Entire basin High: Adequate instream flows to High
WRIA 27/28 Watershed Planning Unit currently in | WDFW, WRIA support life stages of salmonids and other
regarding instream flows. Develop a regional place 27/28 Planning aquatic biota.
water source in the Vancouver Lake Lowlands Unit, CPU,
within 10 years and assess the feasibility of a Battleground,
regional source in the North Fork Lewis tidal Ridgefield

reach

% Relative amount of basin affected by action

%6 Expected response of action implementation
?" Relative certainty that expected results will occur as a result of full implementation of action
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WRIA 27 and 28 Detailed Implementation Plan

Appendix | (Cont.)

Habitat actions for the East Fork Lewis Basin

to riparian areas, sediment processes, runoff
processes, water quality, and access to habitats

16% of the basin area)

road-related fine sediment delivery;
decreased peak flow volumes; restoration

and preservation of fish access to habitats.

Response is medium because of location
and quantity of state lands

Action Status Responsible Measures | Spatial Coverage of Expected Biophysical Response® Certainty of
Entity Addressed Target Area®® Outcome™
EF Lew 12. Increase the level of Expansion LCFRB, BPA 3,4,5,6,7,8, | High: Priority stream | Medium: Improved conditions related to Medium
implementation of voluntary habitat of existing | (NPCC), NGOs, | & 10 reaches and water quality, LWD quantities, bank
enhancement projects in high priority reaches program or | WDFW, NRCS, subwatersheds stability, key habitat availability, habitat
and subwatersheds. This includes building activity CCD, LCFEG throughout the basin diversity, riparian function, floodplain
partnerships, providing incentives to function, sediment availability, & channel
landowners, and increasing funding migration processes
EF Lew 13. Increase technical support and Expansion | WDNR 1,2,4,5 6 & | Medium: Small High: Reduction in road-related fine Medium
funding to small forest landowners faced with of existing 8 private timberland sediment delivery; decreased peak flow
implementation of Forest and Fish requirements | program or owners volumes; restoration and preservation of
for fixing roads and barriers to ensure full and activity fish access to habitats
timely compliance with regulations
EF Lew 14. Protect and restore native plant Expansion | Weed Control 1&5 High: Greatest risk is | Medium: restoration and protection of Low
communities from the effects of invasive of existing Boards (local in agriculture and native plant communities necessary to
species program or | and state); residential use areas support watershed and riparian function
activity NRCS, CCD
EF Lew 15. Assess the impact of fish passage Expansion | WDFW, 8 Medium: As many as | Medium: Increased spawning and rearing | Medium
barriers throughout the basin and restore access | of existing | WDNR, Clark 30 miles of stream are | capacity due to access to blocked habitat.
to potentially productive habitats program or | County potentially blocked by | Habitat is marginal in most cases
activity WSDOT, artificial barriers
LCFEG, Clark
CD
EF Lew 16. Conduct forest practices on state Activity is | WDNR 1,2,4,5 6 & | Medium: State timber | Medium: Increase in instream LWD; Medium
lands in accordance with the Habitat currently in 8 lands in the EF Lewis | reduced stream temperature extremes;
Conservation Plan in order to afford protections | place Basin (approximately | greater streambank stability; reduction in

%8 Relative amount of basin affected by action

2 Expected response of action implementation
% Relative certainty that expected results will occur as a result of full implementation of action
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WRIA 27 and 28 Detailed Implementation Plan

Appendix | (Cont.)

Habitat actions for the East Fork Lewis Basin

Action Status Responsible Measures | Spatial Coverage of Expected Biophysical Response® Certainty of
Entity Addressed Target Area™ Outcome™
EF Lew 17. Address water quality issues Expansion | WDOE 6 Medium: Temperature | Medium: Protection and restoration of Low
through the development and implementation of | of existing impaired and 303(d) water quality
water quality clean up plans (TMDLS) program or listed streams
activity
EF Lew 18. Within authorities, create and/or New LCFRB, BPA 10 Low: Lower High: Increased habitat availability for Low
restore lost side-channel/off-channel habitat for | program or | (NPCC), NGOs, mainstem EF Lewis spawning and rearing
chum spawning and coho overwintering activity WDFW, NRCS,
Clark CD

*! Relative amount of basin affected by action
% Expected response of action implementation
% Relative certainty that expected results will occur as a result of full implementation of action
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Habitat actions for the Bonneville Tributaries

Action Status Responsible Measures | Spatial Coverage of Expected Biophysical Response® Certainty of
Entity Addressed Target Area™ Outcome®®
Bon-Tribs 1. Within authorities, conduct New NRCS, UCD, 3,5,6,8& Medium: Lower High: Restoration of floodplain function, High
floodplain restoration where feasible along the programor | NGOs, WDFW, | 10 reaches of several habitat diversity, and habitat availability.
lower reaches of streams before their activity LCFRB, tributaries
confluence with the Columbia where they have USACE
experienced channel confinement due to
development and transportation corridors. Build
partnerships with landowners and agencies and
provide financial incentives
Bon-Tribs 2. Within authorities, prevent New Skamania 1 Medium: Applies to High: Protection of floodplain function, High
floodplain impacts from new development program or | County, WDOE privately owned CMZ processes, and off-channel/side-
through land use controls and Best Management | activity floodprone lands channel habitat. Prevention of reduced
Practices under county habitat diversity and key habitat availability
jurisdiction
Bon-Tribs 3. Within authorities, create and/or | New LCFRB, BPA 10 Medium: Lower High: Increased habitat availability for High
restore lost side-channel/off-channel habitat for | program or | (NPCC), NGOs, reaches of several spawning and rearing
chum spawning and coho overwintering activity WDFW, NRCS, streams
UCD, LCFEG
Bon-Tribs 4. Ensure standards in land use Expansion | Skamania 1&2 Medium: Applies to High: Protection of water quality, riparian High
and environmental programs and plans afford of existing | County all private lands under | function, stream channel structure (e.g.
adequate protections of ecologically important program or county jurisdiction LWD), floodplain function, CMZs, wetland
areas (i.e. stream channels, riparian zones, activity function, runoff processes, and sediment
floodplains, CMZs, wetlands, unstable geology) supply processes
Bon-Tribs 5. Using available planning tools Expansion | Skamania 1&2 Medium: Applies to High: Protection of water quality, riparian High
(e.g., GMA, comprehensive planning, zoning, of existing | County all private lands under | function, stream channel structure (e.g.
best management practices, etc.), manage future | program or county jurisdiction LWD), floodplain function, CMZs, wetland
growth and development patterns to ensure the activity function, runoff processes, and sediment
protection of watershed processes. This supply processes
includes limiting the effects of conversion of
agricultural and timber lands to developed uses.
Bon-Tribs 6. Increase funding available to Expansion | LCFRB, NGOs, | 1&?2 Low: Residential, High: Protection of riparian function, High
purchase easements or property in sensitive of existing | WDFW, agricultural, or forest | floodplain function, water quality, wetland
areas in order to protect watershed function programor | USFWS, BPA lands at risk of further | function, and runoff and sediment supply
where existing programs are inadequate activity (NPCC) degradation processes

* Relative amount of basin affected by action

% Expected response of action implementation
* Relative certainty that expected results will occur as a result of full implementation of action

Appendix- |

1-12

[Org. 6/9/2008]
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Appendix | (Cont.)

Habitat actions for the Bonneville Tributaries

Action Status Responsible Measures | Spatial Coverage of Expected Biophysical Response®® Certainty of
Entity Addressed Target Area’’ Outcome®
Bon-Tribs 7. Review and adjust operationsto | Expansion | Skamania 1,4,6,&8 | Low: Appliesto lands | Medium: Protection of water quality, High
ensure compliance with the Endangered Species | of existing | County under public greater streambank stability, reduction in
Act program or jurisdiction road-related fine sediment delivery,
activity restoration and preservation of fish access

to habitats
Bon-Tribs 8. Within authorities, increase Expansion | NRCS, UCD, All Medium: Private High: Increased landowner stewardship of Medium
technical assistance to landowners and increase | of existing | WDNR, measures lands. Applies to habitat. Potential improvement in all factors
landowner participation in conservation program or | WDFW, lands in agriculture,
programs that protect and restore habitat and activity LCFEG, rural residential, and
habitat-forming processes. Includes increasing Skamania forestland uses
the incentives (financial or otherwise) and County throughout the basin
increasing program marketing and outreach
Bon-Tribs 9. Continue to manage federal Activity is | USFS 1,2,4,5,6 Low: National Forest | High: Increase in instream LWD; reduced High
forest lands according to the Northwest Forest currently &8 lands stream temperature extremes; greater
Plan in place streambank stability; reduction in road-

related fine sediment delivery; decreased

peak flow volumes; restoration and

preservation of fish access to habitats
Bon-Tribs 10. Fully implement and enforce the | Activity is | WDNR 1,2,4,5,6 | Medium: Private High: Increase in instream LWD; reduced Medium
Forest Practices Rules (FPRs) on private timber | currently &8 commercial timber stream temperature extremes; greater
lands in order to afford protections to riparian in place lands streambank stability; reduction in road-
areas, sediment processes, runoff processes, related fine sediment delivery; decreased
water quality, and access to habitats peak flow volumes; restoration and

preservation of fish access to habitats
Bon-Tribs 11. Implement the prescriptions of Activity is | WDOE, WDFW, | 9 High: Entire basin Medium: Adequate instream flows to Medium
the WRIA 27/28 Watershed Planning Unit currently WRIA 27/28 support life stages of salmonids and other
regarding instream flows in place Planning Unit, aquatic biota.

Skamania
County

¥ Relative amount of basin affected by action

% Expected response of action implementation
* Relative certainty that expected results will occur as a result of full implementation of action
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Habitat actions for the Bonneville Tributaries

Action Status Responsible Measures | Spatial Coverage of Expected Biophysical Response™ Certainty of
Entity Addressed Target Area™ Outcome4?
Bon-Tribs 12. Conduct forest practices on state | Activity is | WDNR 1,2,3,4,5 Medium: State High: Increase in instream LWD; reduced Medium
lands in accordance with the Habitat currently &7 timber lands in the stream temperature extremes; greater
Conservation Plan in order to afford protections | in place Washougal Basin streambank stability; reduction in road-
to riparian areas, sediment processes, runoff (approximately 30% related fine sediment delivery; decreased
processes, water quality, and access to habitats of the basin area) peak flow volumes; restoration and
preservation of fish access to habitats.
Response is medium because of location
and quantity of state lands
Bon-Tribs 13. Increase the level of Expansion | LCFRB, BPA 3,4,5,6,7, | Medium: Priority Medium: Improved conditions related to Medium
implementation of voluntary habitat of existing | (NPCC), NGOs, | 8 & 10 stream reaches and water quality, LWD quantities, bank
enhancement projects in high priority reaches program or | WDFW, NRCS, subwatersheds stability, key habitat availability, habitat
and subwatersheds. This includes building activity UCD, LCFEG throughout the basin diversity, riparian function, floodplain
partnerships, providing incentives to function, sediment availability, & channel
landowners, and increasing funding migration processes
Bon-Tribs 14. Assess the impact of fish Expansion | WDFW, 5 Medium: As many as | Medium: Increased spawning and rearing Medium
passage barriers throughout the basin and of existing | WDNR, 6 miles of stream are | capacity due to access to blocked habitat.
restore access to potentially productive habitats | program or | Skamania potentially blocked by | Habitat is marginal in most cases
activity County, artificial barriers
WSDOT,
LCFEG
Bon-Tribs 15. Increase technical support and Expansion | WDNR 1,2,4,5,6 | Low: Small private Medium: Reduction in road-related fine Medium
funding to small forest landowners faced with of existing &8 timberland owners sediment delivery; decreased peak flow
implementation of Forest and Fish requirements | program or volumes; restoration and preservation of
for fixing roads and barriers to ensure full and activity fish access to habitats
timely compliance with regulations
Bon-Tribs 16.Protect and restore native plant Expansion | Weed Control 1&4 Medium: Greatest Medium: restoration and protection of Low
communities from the effects of invasive of existing | Boards (local risk is in agriculture native plant communities necessary to
species program or | and state); and residential use support watershed and riparian function
activity NRCS, UCD, areas
LCFEG
Bon-Tribs 17. Assess water quality issues Expansion | WDOE 5 Medium: temperature | Medium: Protection and restoration of Low
through the development and implementation of | of existing concerns throughout water quality
water quality clean up plans (TMDLS) program or basin and 303(d)
activity listings

“0 Relative amount of basin affected by action

! Expected response of action implementation
“2 Relative certainty that expected results will occur as a result of full implementation of action
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Appendix | (Cont.)
Habitat actions for the Salmon Creek Basin.

the incentives (financial or otherwise) and
increasing program marketing and outreach

Action Status Responsible Measures Spatial Coverage of | Expected Biophysical Response* Certainty of
Entity Addressed Target Area® Outcome™®
Salm 1. Ensure standards in land use and Expansion | Clark County, City | 1&2 High: Applies to High: Protection of water quality, High
environmental programs and plans afford of existing | of Vancouver nearly all of the basin riparian function, stream channel
adequate protections of ecologically important program or structure (e.g. LWD), floodplain
areas (i.e. stream channels, riparian zones, activity function, CMZs, wetland function,
floodplains, CMZs, wetlands, unstable geology) runoff processes, and sediment supply
processes
Salm 2. Using available planning tools (e.g., Expansion | Clark County, City | 1& 2 High: Applies to High: Protection of water quality, High
GMA, comprehensive planning, zoning, best of existing | of Vancouver, City nearly all of the basin riparian function, stream channel
management practices, etc.), manage future program or | of Battleground structure (e.g. LWD), floodplain
growth and development patterns to ensure the | activity function, CMZs, wetland function,
protection of watershed processes. This runoff processes, and sediment supply
includes limiting the effects of conversion of processes
agricultural and timber lands to developed uses.
Use availability of water to help guide growth.
Salm 3. Within authorities, prevent floodplain | New Clark County, City | 1 Medium: Applies to High: Protection of floodplain function, | High
impacts from new development through land program or | of Vancouver, privately owned CMZ processes, and off-channel/side-
use controls and Best Management Practices activity WDOE floodprone lands under | channel habitat. Prevention of reduced
county jurisdiction habitat diversity and key habitat
availability
Salm 4. Increase funding available to Expansion LCFRB, NGOs, 1&2 Medium: Residential, | High: Protection of riparian function, High
purchase easements or property in sensitive of existing | WDFW, USFWS, agricultural, or forest floodplain function, water quality,
areas in order to protect watershed function programor | BPA (NPCC) lands at risk of further | wetland function, and runoff and
where existing programs are inadequate activity degradation sediment supply processes
Salm 5. Review and adjust operations to Expansion | Clark County, 1,4,6,&7 Low: Applies to lands | Medium: Protection of water quality, High
ensure compliance with the Endangered Species | of existing | Vancouver, under public greater streambank stability, reduction
Act program or | Battleground jurisdiction in road-related fine sediment delivery,
activity restoration and preservation of fish
access to habitats
Salm 6. Within authorities, increase technical | Expansion NRCS, Clark CD, | All measures | High: Applies to High: Increased landowner stewardship | Medium
assistance to landowners and increase of existing | WDNR, WDFW, agriculture, forest, and | of habitat. Potential improvement in all
landowner participation in conservation programor | LCFEG, Clark developed lands factors
programs that protect and restore habitat and activity County, throughout the basin
habitat-forming processes. Includes increasing Vancouver

*® Relative amount of basin affected by action
“ Expected response of action implementation
*® Relative certainty that expected results will occur as a result of full implementation of action
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Habitat actions for the Salmon Creek Basin.

incentives to landowners, and increasing
funding

function, sediment availability, &
channel migration processes

Action Status Responsible Measures Spatial Coverage of | Expected Biophysical Response®’ Certainty of
Entity Addressed Target Area™ Outcome*®
Salm 7. Implement the prescriptions of the Activity is | WDOE, WDFW, 3 High: Entire basin High: Adequate instream flows to Medium
WRIA 27/28 Watershed Planning Unit currently in | WRIA 27/28 support life stages of salmonids and
regarding instream flows. Develop a regional place Planning Unit, other aquatic biota.
water source in the Vancouver Lake Lowlands Vancouver, Clark
within 10 years Public Utilities
Salm 8. Within authorities, conduct floodplain | New NRCS, CCD, 4,5,6,8& 10 | Medium: Mainstem Medium: Restoration of floodplain Medium
restoration where feasible along the mainstem program or | NGOs, WDFW, Salmon Creek and function, habitat diversity, and habitat
Salmon Creek and in major tributaries that have | activity LCFRB, USACE, lower portion of major | availability.
experienced channel confinement. Build LCFEG tributaries
partnerships with landowners and agencies and
provide financial incentives
Salm 9. Protect and restore native plant Expansion | Weed Control 1&5 High: Greatest risk is Medium: restoration and protection of Low
communities from the effects of invasive of existing Boards (local and in agriculture and native plant communities necessary to
species program or | state); NRCS, residential use areas support watershed and riparian function
activity Clark CD, LCFEG
Salm 10. Address water quality impairments Expansion | WDOE 6 High: Private Medium: Protection and restoration of Low
through the development and implementation of | of existing agricultural and rural water quality
water quality clean up plans (TMDLSs) program or residential lands
activity
Salm 11. Fully implement and enforce the Activity is WDNR 1,2,4,6,7& | Low: Private Medium: Increase in instream LWD; Medium
Forest Practices Rules (FPRs) on private timber | currently in 10 commercial timber reduced stream temperature extremes;
lands in order to afford protections to riparian place lands greater streambank stability; reduction
areas, sediment processes, runoff processes, in road-related fine sediment delivery;
water quality, and access to habitats decreased peak flow volumes;
restoration and preservation of fish
access to habitats
Salm 12. Increase the level of implementation Expansion LCFRB, BPA 4,5,6,7,8, Low: Priority stream Medium: Improved conditions related Medium
of voluntary habitat enhancement projects in of existing | (NPCC), NGOs, 10& 11 reaches and to water quality, LWD quantities, bank
high priority reaches and subwatersheds. This program or | WDFW, NRCS, subwatersheds stability, key habitat availability, habitat
includes building partnerships, providing activity Clark CD, LCFEG throughout the basin diversity, riparian function, floodplain

“® Relative amount of basin affected by action
" Expected response of action implementation
“8 Relative certainty that expected results will occur as a result of full implementation of action
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Habitat actions for the Salmon Creek Basin.

Action Status Responsible Measures Spatial Coverage of | Expected Biophysical Response50 Certainty of
Entity Addressed Target Aread9 Outcome51
Salm 13. Increase technical support and Expansion WDNR 1,2,4,6,7& | Low: Small private Medium: Reduction in road-related Medium
funding to small forest landowners faced with of existing 10 timberland owners fine sediment delivery; decreased peak
implementation of Forest and Fish requirements | program or flow volumes; restoration and
for fixing roads and barriers to ensure full and activity preservation of fish access to habitats
timely compliance with regulations
Salm 14. Assess the impact of fish passage Expansion | WDFW, WDNR, 10 Low: Only Medium: Increased spawning and Medium
barriers throughout the basin and restore access | of existing | Clark County approximately 3 miles | rearing capacity due to access to
to potentially productive habitats programor | WSDOT, LCFEG of potential habitat is blocked habitat. Habitat is marginal in
activity blocked by artificial most cases
barriers

Salm 15. Conduct forest practices on state Activity is WDNR 1,2,4,6,7& | Low: State timber Medium: Increase in instream LWD; Medium
lands in accordance with the Habitat currently in 10 lands in the Salmon reduced stream temperature extremes;
Conservation Plan in order to afford protections | place Creek Basin greater streambank stability; reduction
to riparian areas, sediment processes, runoff (approximately 4% of | in road-related fine sediment delivery;
processes, water quality, and access to habitats the basin area) decreased peak flow volumes;

restoration and preservation of fish

access to habitats. Response is medium

because of location and quantity of state

lands
Salm 16. Within authorities, create and/or New LCFRB, BPA 11 Low: Lake Riverand | High: Increased habitat availability for | Low
restore lost side-channel/off-channel habitat for | program or | (NPCC), NGOs, lower mainstem spawning and rearing
chum spawning and coho overwintering activity WDFW, NRCS, Salmon Creek

Clark CD, LCFEG

Salm 17. Within existing authorities, Expansion | Clark County, City | 9 Low: Key reaches in Medium: Increased survival of Low
coordinate with appropriate entities to limitthe | of existing | of Vancouver, Salmon Creek salmonids
effects of intensive recreational use of priority programor | WDFW,
reaches in Salmon Creek during critical periods | activity Implementing
where problems are identified. Partners

*° Relative amount of basin affected by action
%0 Expected response of action implementation
*! Relative certainty that expected results will occur as a result of full implementation of action
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Habitat actions for the Washougal Subbasin.

Action Status Responsible Measures Spatial Coverage Expected Biophysical Response®® Certainty of

Entity Addressed | of Target Area™ Outcome
Wash 1. Ensure standards in land use and Expansion | Clark County, 1&2 High: Applies to all High: Protection of water quality, riparian High
environmental programs and plans afford high of existing | Skamania County, private lands under function, stream channel structure (e.g.
levels of protections of ecologically important program City of Washougal, county jurisdiction LWD), floodplain function, CMZs, wetland
areas (i.e. stream channels, riparian zones, or activity | City of Camas function, runoff processes, and sediment
floodplains, CMZs, wetlands, unstable geology) supply processes
Wash 2. Using available planning tools (e.g., Expansion | Clark County, 1&2 High: Applies to all High: Protection of water quality, riparian High
GMA, comprehensive planning, zoning, best of existing | Skamania County, private lands under function, stream channel structure (e.g.
management practices, etc.), manage future program City of Washougal, county jurisdiction LWD), floodplain function, CMZs, wetland
growth and development patterns to ensure the or activity | City of Camas function, runoff processes, and sediment
protection of watershed processes. This includes supply processes
limiting the effects of conversion of agricultural
and timber lands to developed uses.
Wash 3. Within authorities, conduct floodplain | New NRCS, Clark CD, | 4,5,7,8&9 | Medium: Lower Medium: Restoration of floodplain function, | High
restoration where feasible along the lower program UCD, NGOs, mainstem habitat diversity, and habitat availability.
mainstem and in major tributaries that have or activity | WDFW, LCFRB, Washougal, Little
experienced channel confinement. Build USACE, LCFEG Washougal, and
partnerships with landowners and agencies and Lacamas Creek
provide financial incentives
Wash 4. Within authorities, prevent floodplain New Clark County, 1 Medium: Appliesto | High: Protection of floodplain function, High
impacts from new development through land use | program Skamania County, privately owned CMZ processes, and off-channel/side-
controls and Best Management Practices or activity | City of Washougal, floodprone lands channel habitat. Prevention of reduced

City of Camas, under local habitat diversity and key habitat availability

WDOE government

jurisdiction
Wash 5. Increase funding available to purchase | Expansion | LCFRB, NGOs, 1&2 Medium: High: Protection of riparian function, High
easements or property in sensitive areas in order | of existing | WDFW, USFWS, Residential, floodplain function, water quality, wetland
to protect watershed function where existing program BPA (NPCC) agricultural, or forest | function, and runoff and sediment supply
programs are inadequate or activity lands at risk of processes
further degradation
Wash 6. Review and adjust operations to ensure | Expansion | Clark County, 1,3,4,&5 Low: Applies to Medium: Protection of water quality, greater | High
compliance with the Endangered Species Act of existing | Skamania County, lands under public streambank stability, reduction in road-
program Camas, Washougal jurisdiction related fine sediment delivery, restoration
or activity and preservation of fish access to habitats

52 Relative amount of basin affected by action

%% Expected response of action implementation
> Relative certainty that expected results will occur as a result of full implementation of action
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Appendix | (Cont.)

Habitat actions for the Washougal Subbasin.

Action Status Responsible Measures Spatial Coverage Expected Biophysical Response®® Certainty of
Entity Addressed | of Target Area™ Outcome®’
Wash 7. Within authorities, increase technical Expansion | NRCS, CCD, All measures | High: Private lands. High: Increased landowner stewardship of Medium
assistance to landowners and increase landowner | of existing | UCD, WDNR, Applies to lands in habitat. Potential improvement in all factors
participation in conservation programs that program WDFW, Clark agriculture, rural
protect and restore habitat and habitat-forming or activity | County, Skamania residential, and
processes. Includes increasing the incentives County forestland uses
(financial or otherwise) and increasing program throughout the basin
marketing and outreach
Wash 8. Continue to manage federal forest Activity is | USFS 1,2,3,4,5& | Low: National Forest | High: Increase in instream LWD; reduced High
lands according to the Northwest Forest Plan currently 7 lands in the upper stream temperature extremes; greater
in place basin streambank stability; reduction in road-
related fine sediment delivery; decreased
peak flow volumes; restoration and
preservation of fish access to habitats
Wash 9. Fully implement and enforce the Forest | Activity is | WDNR 1,2,3,4,5& | Medium: Private High: Increase in instream LWD; reduced Medium
Practices Rules (FPRs) on private timber lands in | currently 7 commercial timber stream temperature extremes; greater
order to afford protections to riparian areas, in place lands streambank stability; reduction in road-
sediment processes, runoff processes, water related fine sediment delivery; decreased
quality, and access to habitats peak flow volumes; restoration and
preservation of fish access to habitats
Wash 10.Implement the prescriptions of the Activity is | WDOE, WDFW, 6 High: Entire basin High: Adequate instream flows to support High
WRIA 27/28 Watershed Planning Unit regarding | currently WRIA 27/28 life stages of salmonids and other aquatic
instream flows. Develop a regional water source | in place Planning Unit, City biota.
in the Vancouver Lake Lowlands (or Steigerwald of Camas, City of
area) within 10 years Washougal
Wash 11.Increase the level of implementation of | Expansion | LCFRB, BPA 3,4,5,7,8,9 | High: Priority stream | Medium: Improved conditions related to Medium
voluntary habitat enhancement projects in high of existing | (NPCC), NGOs, & 10 reaches and water quality, LWD quantities, bank
priority reaches and subwatersheds. This program WDFW, NRCS, subwatersheds stability, key habitat availability, habitat
includes building partnerships, providing or activity | Clark CD, UCD, throughout the basin | diversity, riparian function, floodplain
incentives to landowners, and increasing funding LCFEG function, sediment availability, & channel
migration processes
Wash 12.Increase technical support and funding | Expansion | WDNR 1,2,3,4,5& | Medium: Small High: Reduction in road-related fine Medium
to small forest landowners faced with of existing 7 private timberland sediment delivery; restoration and
implementation of Forest and Fish requirements | program owners preservation of fish access to habitats
for fixing roads and barriers to ensure full and or activity

timely compliance with regulations

> Relative amount of basin affected by action

% Expected response of action implementation
> Relative certainty that expected results will occur as a result of full implementation of action
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Appendix | (cont.)

Habitat actions for the Washougal Subbasin.

Action Status Responsible Measures Spatial Coverage Expected Biophysical Response®® Certainty of
Entity Addressed | of Target Area™ Outcome®
Wash 13.Conduct forest practices on state lands | Activity is | WDNR 1,2,3,4,5& | Medium: State High: Increase in instream LWD; reduced Medium
in accordance with the Habitat Conservation currently 7 timber lands in the stream temperature extremes; greater
Plan in order to afford protections to riparian in place Washougal Basin streambank stability; reduction in road-
areas, sediment processes, runoff processes, (approximately 30% related fine sediment delivery; decreased
water quality, and access to habitats of the basin area) peak flow volumes; restoration and
preservation of fish access to habitats.
Response is medium because of location and
quantity of state lands
Wash 14.Protect and restore native plant Expansion | Weed Control 1&4 High: Greatest risk is | Medium: restoration and protection of native | Low
communities from the effects of invasive species | of existing | Boards (local and in agriculture and plant communities necessary to support
program state); NRCS, residential use areas watershed and riparian function
or activity | Clark CD, UCD,
LCFEG
Wash 15. Assess the impact of fish passage Expansion | WDFW, WDNR, 7 Medium: Several Medium: Increased spawning and rearing Medium
barriers throughout the basin and restore access of existing | Clark County, miles of stream are capacity due to access to blocked habitat.
to potentially productive habitats program Skamania County potentially blocked Habitat is marginal in most cases
or activity | WSDOT, LCFEG by artificial barriers
Wash 16.Local jurisdictions should assess and Expansion | Clark County, 5 High: Private Medium: Protection and restoration of water | Low
require upgrading and replacement of on-site of existing | Skamania County, agricultural and rural | quality (bacteria)
sewage systems, in conformance with current program Clark CD, UCD, residential lands
regulations or activity | LCFEG
Wash 17.Within authorities, create and/or New LCFRB, BPA 10 Low: Lower High: Increased habitat availability for Low
restore lost side-channel/off-channel habitat for program (NPCC), NGOs, mainstem Washougal | spawning and rearing
chum spawning and coho overwintering or activity | WDFW, NRCS,
Clark CD, UCD,
LCFEG

%8 Relative amount of basin affected by action

% Expected response of action implementation
% Relative certainty that expected results will occur as a result of full implementation of action
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Appendix | (cont.)

Habitat actions for the Kalama Subbasin.

Action Status Responsible Measures Spatial Coverage of Expected Biophysical Response® Certainty of
Entity Addressed | Target Area® Outcome®

Kal 1. Fully implement and enforce the | Activity is | WDNR 1,2,3,4,5 | High: Private High: Increase in instream LWD; Medium
Forest Practices Rules (FPRs) on currently &9 commercial timber reduced stream temperature
private timber lands in order to afford in place lands extremes; greater streambank
protections to riparian areas, sediment stability; reduction in road-related
processes, runoff processes, water fine sediment delivery; decreased
quality, and access to habitats peak flow volumes; restoration and

preservation of fish access to

habitats
Kal 2. Evaluate standards and Expansion | Cowlitz County, | 1 &2 Medium: Private High: Protection of water quality, High
review/compliance processes in County | of existing | City of Kalama lands. Applies riparian function, stream channel
and City comprehensive plans and program or primarily to lands in | structure (e.g. LWD), floodplain
regulations, as necessary, to afford activity the lower basin in function, CMZs, wetland function,
adequate protections of ecologically rural residential and runoff processes, and sediment
important areas (i.e. stream channels, forestland uses supply processes
riparian zones, floodplains, CMZs,
wetlands, unstable geology)
Kal 3. Consistent with existing and Expansion | Cowlitz County, | 1&?2 Medium: Private High: Protection of water quality, High
future land use regulations and of existing | City of Kalama lands. Applies riparian function, stream channel
authorities, manage future growth and | program or primarily to lands in | structure (e.g. LWD), floodplain
development patterns to ensure the activity the lower basin in function, CMZs, wetland function,
protection of watershed processes. This rural residential and runoff processes, and sediment
includes limiting the conversion of forestland uses supply processes
lands to developed uses through zoning
regulations and tax incentives
Kal 4. Within authorities, prevent New Cowlitz County, |1 Low: Private lands. High: Protection of floodplain High
floodplain impacts from new programor | City of Kalama, Applies to lands in function, CMZ processes, and off-
development through land use controls | activity WDOE lowland areas in the channel/side-channel habitat.
and Best Management Practices lower basin in rural Prevention of reduced habitat

residential and diversity and key habitat availability
forestland uses

Kal 5. Within authorities, conduct New NRCS, C/WCD, | 4,5,6,7 & | Low: Lower High: Restoration of floodplain High
floodplain restoration where feasible program or | NGOs, WDFW, | 8 mainstem Kalama function, CMZ function, habitat
along the lower mainstem that has LCFRB,

%! Relative amount of basin affected by action
82 Expected response of action implementation
%% Relative certainty that expected results will occur as a result of full implementation of action
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Appendix | (cont.)

Habitat actions for the Kalama Subbasin.

Action Status Responsible Measures Spatial Coverage of Expected Biophysical Response® Certainty of

Entity Addressed | Target Area® Outcome®
experienced channel confinement. activity USACE, Port of diversity, and habitat availability
Build partnerships with the Port of Kalama
Kalama and other landowners and
provide financial incentives
Kal 6. Implement the prescriptions of Activity is | WDOE, 8 High: Entire basin Medium: Adequate instream flows | Medium
the WRIA 27/28 Watershed Planning currently WDFW, WRIA to support life stages of salmonids
Unit regarding instream flows in place 27/28 Planning and other aquatic biota.

Unit, City of

Kalama
Kal 7. Increase the level of Expansion | LCFRB, BPA 3,4,5,6,7, | High: Priority stream | Medium: Improved conditions Medium
implementation of voluntary habitat of existing | (NPCC), NGOs, | 9 & 10 reaches and related to water quality, LWD
enhancement projects in high priority program or | WDFW, NRCS, subwatersheds quantities, bank stability, key habitat
reaches and subwatersheds. This activity C/W CD, throughout the basin | availability, habitat diversity,
includes building partnerships, LCFEG riparian function, floodplain
providing incentives to landowners, function, sediment availability, &
and increasing funding channel migration processes
Kal 8. Increase technical support and Expansion | WDNR 1,2,3,4,5 | Low: Small private High: Reduction in road-related fine | Medium
funding to small forest landowners of existing &9 timberland owners sediment delivery; restoration and
faced with implementation of Forest program or preservation of fish access to
and Fish requirements for fixing roads | activity habitats
and barriers to ensure full and timely
compliance with regulations
Kal 9. Increase funding available to Expansion | LCFRB, NGOs, |1&?2 Low: Private lands. High: Protection of riparian High
purchase easements or property in of existing | WDFW, Applies primarily to | function, floodplain function, water
sensitive areas in order to protect program or | USFWS, BPA riparian, floodplain, quality, wetland function, and runoff
watershed function where existing activity (NPCC) and wetland areas in | and sediment supply processes
programs are inadequate the lower basin in

rural residential and
forestland uses

Kal 10. Within authorities, increase Expansion | NRCS, C/W CD, | All Medium: Private High: Increased landowner Medium
technical assistance to landowners and | of existing | WDNR, measures lands. Applies stewardship of habitat. Potential
increase landowner participation in program or | WDFW, primarily to lands in improvement in all factors
conservation programs that protect and | activity LCFEG, Cowlitz the lower basin in
restore habitat and habitat-forming County rural residential and
processes. Encourage development of forestland uses
incentives (financial or regulatory ) and
increasing program marketing and
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. Habitatactions for the Kalama Subbasin. .

Appendix | (cont.)

Action Status Responsible Measures Spatial Coverage of Expected Biophysical Response® Certainty of
Entity Addressed | Target Area® Outcome®
outreach
Kal 11. Within geographical area of Expansion | WDFW, 5 Medium:; As many as | Medium: Increased spawning and High
responsibility, assess the impact of fish | of existing | WDNR, Cowlitz 14 miles of stream rearing capacity due to access to
passage barriers (especially culverts) program or | County, are blocked by blocked habitat. Habitat is marginal
throughout the basin and restore access | activity WSDOT, artificial barriers in most cases
to potentially productive habitats LCFEG
Kal 12. Within authorities, create and/or | New LCFRB, BPA 10 Low: Lower High: Increased habitat availability | Low
restore lost side-channel/off-channel program or | (NPCC), NGOs, mainstem Kalama for spawning and rearing
habitat for chum spawning and coho activity WDFW, NRCS,
overwintering C/W CD,
LCFEG
Kal 13. Conduct forest practices on Activity is | WDNR 1&2 Low: State timber Medium: Increase in instream Medium
state lands in accordance with the currently lands in the Eloch- LWD; reduced stream temperature
Habitat Conservation Plan in order to in place Skam Watershed extremes; greater streambank
afford protections to riparian areas, (approximately 21% | stability; reduction in road-related
sediment processes, runoff processes, of the basin area) fine sediment delivery; decreased
water quality, and access to habitats peak flow volumes; restoration and
preservation of fish access to
habitats.
Kal 14. Protect and restore native Expansion | Weed Control 1&4 Low: Greatest risk is | Medium: restoration and protection | Low
plant communities from the effects of of existing | Boards (local in lower basin of native plant communities
invasive species program or | and state); agriculture and necessary to support watershed and
activity NRCS, C/W CD, residential areas riparian function
LCFEG
Kal 15. Local jurisdictions should assess, | Expansion | Cowlitz County, | 9 Low: Private rural Medium: Protection and restoration | Low
and require upgrading and replacement of of existing | C/W CD residential lands in of water quality (bacteria)
on-site sewage systems in conformance program or lower basin
with current regulations activity
Kal 16. Review and adjust operations Expansion | Cowlitz County, | 1,3,4,&9 | Low: Applies to Medium: Protection of water High
to ensure compliance with the of existing | Kalama lands under public quality, greater streambank stability,
Endangered Species Act program or jurisdiction reduction in road-related fine
activity sediment delivery, restoration and
preservation of fish access to
habitats
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Interlocal Agreement Outline for WRIA 27/28

Watershed Management Plan Implementation

Adopting Governments

(specify)

Public Utility Districts
(specify)
Cities
(specify)

State Agency
(specify)

Lead Agency
Lower Columbia Fish Recovery Board (LCFRB)

1. Purpose: The purposes of this agreement are:

Example:

To define and clarify the roles and responsibilities of the entities involved
with implementation of the WRIA 27/28 Watershed Management Plan
(Plan).

To foster cooperative working relationships among the participating
entities.

To facilitate efficient and effective implementation of the Plan, and
coordinate water use and allocation decisions affecting adopted land use
plans.

2. Authority:

Describe statutory references addressing implementation (e.g., Watershed
Management Act, Chapter 247, Laws of 1998 (ESHB 2514) and Section
90.82 Revised Code of Washington; and the Salmon Recovery Planning
Act, Chapter 246, Laws of 1998 (ESHB 2496), and WRIA 27/28 Plan
references.
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3. Scope:

Example: The scope of this agreement encompasses all activities of
participating entities necessary to implement the WRIA 27/28 Watershed
Management Plan, and to implement in a coordinated way the related
portions of the Lower Columbia Salmon Recovery and Fish & Wildlife
Subbasin Plan (LCFRB, 2006).

4. Basic Principles:
Example:

In implementing the objectives, strategies and actions outlined in the Plan,
participating entities will:

e Ensure the overall balance of the watershed plan is maintained;

e Focus efforts on identifying, prioritizing and implementing actions that
achieve multiple objectives;

e Achieve goals and objectives in the most cost-effective and efficient
manner possible;

e Strive to ensure overlap and duplication of efforts is avoided;

e Ensure actions are coordinated and integrated with other planning
efforts in the watershed (e.g., Lower Columbia Salmon Recovery and
Fish & Wildlife Subbasin Plan, Growth Management Planning, TMDLSs,
etc);

¢ Facilitate and promote active participation by those entities affected by
actions and key decisions;

o Keep affected entities informed of key decisions and outcomes;

e Work cooperatively to achieve all goals and objectives of the plan;

e Strive to ensure planning actions are integrated into federal, state and
local decision-making processes;

e Work to broaden public awareness and support of the plan;

e Identify and pursue early implementation opportunities; and

e Develop a funding strategy as an early action item in plan
implementation.

5. Roles and Responsibilities of Participating Entities:

Example:

Effective implementation of the Plan will require that affected state and
local jurisdictions coordinate on decisions regarding water use and
allocation. Cross-jurisdictional coordination will help to ensure that water
management decisions are consistent with and support adopted land use
plans. The following outlines the roles and responsibilities of participating
entities:
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Planning Unit:

Example:

Developing a Detailed Implementation Plan (DIP);

Tracking implementation of Plan actions by the many organizations
involved, to ensure actions are being carried out in a timely fashion; that
the balanced nature of the plan is retained as actions are implemented;
and that the most important priorities defined by the Planning Unit are
being addressed,;

Coordinating efforts to seek funding for Plan actions, to avoid
duplication of effort and ensure the State legislature and funding
agencies see well-organized and unified support for funding requests
on an ongoing basis;

Providing information to the public on Plan implementation and resulting
improvements in watershed conditions;

Providing early warning systems and joint responses to changing
conditions, including physical conditions in the watershed; new
regulatory developments; and new project proposals that may emerge
from time to time;

Monitoring of watershed conditions across jurisdictional boundaries,
data management, and providing data access;

Facilitating the development of interlocal agreements to coordinate
water use and allocation decisions affecting adopted land use plans;
and

In coordination with adopting counties, conduct periodic plan reviews,
and provide recommendations for necessary updates.

Lower Columbia Fish Recovery Board:

Example:

Soliciting and administering funds for support of Planning Unit activities;
Providing staff resources to support and facilitate Planning Unit
activities described above;

Coordinating integration of watershed plan implementation with salmon
recovery plan implementation;

Providing technical assistance to entities involved with Plan
implementation; and

Facilitating and coordinating development of “Six-year Implementation
Work Schedules” that identify Plan actions accepted for implementation,
based upon the DIP.
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Entity (County, City, Utility District, Ecology, etc.)

Example:

Providing technical and staff resources; developing work schedules;
soliciting funds; implementing programmatic and specific actions;
conducting periodic plan reviews; coordinating activities; etc. Note: these
will vary by entity.

6. Severability:
Example: (Include standard severability language)

7. Conclusion:

Example:

In signing this agreement, the decision making authority of each
participating entity reaffirms the importance of coordinated implementation
of the WRIA 27/28 Watershed Management Plan, and support for local
watershed management and restoration as mandated by the Watershed
Management Act, Chapter 247, Laws of 1998 (ESHB 2514) and Section
90.82 Revised Code of Washington; and the Salmon Recovery Planning
Act, Chapter 246, Laws of 1998 (ESHB 2496), and commits that entity to
support these efforts as outlined above.

8. Signhatures:

Name, Affiliation, Title, Date

Name, Affiliation, Title, Date

Name, Affiliation, Title, Date
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Research, Monitoring & Evaluation Program

For Lower Columbia Salmon & Steelhead

Lower Columbia Fish Recovery Board
Cramer Fish Sciences
May 2008 Draft
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Preface

This comprehensive research, monitoring, and evaluation program for lower Columbia River
salmon and steelhead was developed under the leadership of the Washington Lower Columbia
Fish Recovery Board (LCFRB). The Board was established by state statute (RCW 77.85.200) in
1998 to oversee and coordinate salmon and steelhead recovery efforts in the lower Columbia
region of Washington. It is comprised of representatives from the state legislature, city and
county governments, the Cowlitz Tribe, private property owners, hydro project operators, the
environmental community, and concerned citizens. A variety of partners representing federal
agencies, Tribal Governments, Washington state agencies, regional organizations, local
governments, and members of the public participated in the planning process. Participation was
achieved through a steering committee, work groups, watershed planning units, and public
meetings, workshops, and comment periods.

Program development was funded by the WA Departments of Ecology and the Salmon Recovery
Funding Board. The program was developed under the direction of Jeff Breckel, Steve Manlow,
and Melody Tereski of the LCFRB with assistance from R. Beamesderfer, J. Brauner Lando, K.
Arendt, and C. Ackerman of Cramer Fish Sciences. Oversight was provided by a steering group
of representatives from implementing agencies and organizations including:

Mark Bagdovitz, USFWS Frank Shrier, PacifiCorp

Pat Connolly, USGS Dan Rawding, WDFW

Blaine Ebberts, USACE Joel Rupley, Clark County

Rex Hapala, WDNR Rod Swanson, Clark County

Mike Kohn, Lewis PUD Ron Rhew, USFWS

Steve Lanigan, USFS Robert Plotnikoff, WDOE

Steve Leider, GSRO Russell Scranton, NOAA Fisheries
Scott McEwen, LCREP Steve Waste, NPCC

Erik Netherlin, WDFW Shannon Wills, Cowtliz Tribe

Guy Norman, WDFW Jeff Wittler, CPU
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1.0 Overview

This document details the monitoring, research, and evaluation (RM&E) elements of a
coordinated regional program supporting recovery efforts for Lower Columbia salmon and
steelhead. The RM&E program described herein integrates and complements other state and
regional planning and RM&E efforts for salmon and steelhead recovery. The area addressed by
this plan includes Washington Columbia River subbasins from the Chinook River near the ocean,
upstream to and including the Little White Salmon River in the gorge. The goal of this program
is to provide a template for action and overall guidance to an extensive group of participants
involved in implementation of the Lower Columbia Salmon Recovery and Fish & Wildlife
Subbasin Plan (Recovery Plan). Preliminary RM&E guidance was provided in the Recovery Plan
and the program presented herein is consistent with those overall objectives and actions. This
RM&E program strives to provide a flexible and collaborative structure, developed with
stakeholder involvement, for tracking, evaluating and responding to new information.
Implementation of this RM&E Program will be achieved through a regional partnership of local,
state, federal and tribal interests. This program does not serve as a regulatory document, nor does
it obligate any party; however, it does establish specific responsibilities for actions that have
been identified as important to fish recovery.

This program details the full spectrum of information needed for monitoring and evaluation of
salmon recovery in Washington lower Columbia River subbasins, inventories what information
and data are available from existing sources, and identifies critical information needs and
priorities. The program includes six key elements: 1) biological status and trend monitoring, 2)
habitat status and trend monitoring, 3) implementation/compliance monitoring, 4) action
effectiveness monitoring, 5) uncertainty and validation research, and 6) programmatic
evaluation. Program elements were designed to address salmon status and threats consistent with
ESA listing and recovery planning criteria and goals. Risk status is addressed through a
combination of biological and habitat monitoring related to the Viable Salmonid Population
concept'. Threats are evaluated based on habitat status, implementation/compliance, and action
effectiveness monitoring. For the purposes of this program, action effectiveness refers to
salmonid life-cycle based effects of habitat, harvest, habitat, hatchery, and ecological actions on
biological status.

For each program element, we identify: A) objectives, B) indicators, C) sampling and analytical
design, D) information gaps and priorities in available information, and E) implementation
actions. Implementation actions identify specific projects or programs that will address the
RM&E needs and priorities in this program.

! McElhany, 2000, NOAA Technical Memorandum NMFS-NWFSC-42
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2.0 Introduction

2.1 Program Goals

This document describes the coordinated regional research, monitoring, and evaluation (RM&E)
program supporting recovery efforts for Lower Columbia salmon and steelhead. The goal is to
provide a template for action and overall guidance to an extensive group of participants involved
in implementation of the Lower Columbia Salmon Recovery & Fish and Wildlife Subbasin Plan.
Preliminary RM&E guidance was provided in the Recovery Plan and the program presented
herein is consistent with those overall objectives and actions as well as the listing status decision
framework identified by NMFS (Figure 1). The best available science outlined in the Recovery
Plan identified a reasonable course of action. Although the Recovery Plan provided clear
direction and purpose, uncertainties persist and course corrections are inevitable. Existing
information is not adequate to predict with precise certainty whether a prescribed set of actions
will be sufficient to meet objectives. The RM&E program is an explicit acknowledgement of
uncertainties and the likely need for course adjustments along the way.

This RM&E program strives to provide a flexible and collaborative structure, developed with
stakeholder involvement and capable of tracking, for evaluating and responding to new
information. This program is the product of a collaboration facilitated by the LCFRB and
involving federal and state agencies, tribes, local governments, and the public. Recognizing that
recovery of fish and wildlife is a shared responsibility; it can only be achieved through the
cooperative and combined efforts of federal, tribal, state, and local interests. Implementation of
this RM&E Program will be achieved through a regional partnership of local, state, federal and
tribal interests. This program does not serve as a regulatory document, nor does it obligate any
party; however, it does establish specific responsibilities for actions that have been identified as
important to fish recovery. It focuses on achieving outcomes and allows implementing agencies
and other entities the flexibility to craft innovative, yet scientifically sound, approaches that best
fit local conditions and values.
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2.2 Program Scope

The area addressed by this program includes Washington Columbia River subbasins from the
Chinook River near the ocean to and including the Little White Salmon River in the gorge
(Figure 2). A Willamette/Lower Technical Recovery Team (TRT) convened by NMFS has
divided this area into three ecoregions (Coast, Cascade, and Gorge) for recovery planning
purposes. Species addressed by this RM&E program include Chinook salmon, chum salmon,
coho salmon, and steelhead (Table 1). Listed bull trout also occur in a few areas of this region
but are addressed in detail by a separate plan (USFWS 2002). Estuary monitoring, research, and
evaluation is also the subject of a separate RM&E plan (LCREP 2004).

Table 1. Federally listed salmonid species endemic to Washington lower Columbia River subbasins.
Species ESU Status Initial listing date
Chinook salmon Lower Columbia Threatened March 24, 1999
Chum salmon Lower Columbia Threatened March 25, 1999
Steelhead Lower Columbia' Threatened March 19, 1998
Coho Lower Columbia Threatened June 28, 2005
Bull trout Columbia Basin Threatened June 10, 1998

" Grays, Elochoman, Skamokawa, Abernathy, Mill, and Germany populations are in the Southwest Washington ESU
and are not listed under the ESA but are addressed within the Lower Columbia RM&E program.

Figure 2.  Map of basins in the Lower Columbia region and Coast, Cascade, and Gorge strata designations
identified by the Technical Recovery Team.
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2.3 Relation to Other Recovery Planning Efforts

The Recovery Planning process has integrated four interrelated initiatives to produce a single
Recovery/Subbasin Plan for the lower Columbia:

e U.S. Endangered Species Act recovery planning for listed salmon, steelhead and trout is
overseen by NOAA’s National Marine Fisheries Service (NMFS).

e Northwest Power and Conservation Council (NPCC) subbasin planning for eight full and
three partial subbasins which guide Bonneville Power Administration's funding of projects to
implement the fish and wildlife program.

e Watershed planning pursuant to the Washington Watershed Management Act, RCW 90.82.

e Habitat protection and restoration pursuant to the Washington Salmon Recovery Act, RCW
77.85.

This integrated approach promotes consistency and compatibility of goals, objectives, strategies,
priorities and actions; eliminates redundancy in the collection and analysis of data; and
establishes a partnership of federal, state, tribal and local governments under which agencies can
effectively and efficiently coordinate planning and implement actions.

The program presented herein directly reflects objectives, actions and priorities set forth in the
Recovery Plan, individual subbasin plans, WRIA-based watershed plans, and subbasin habitat
work schedules. Integrated recovery and subbasin plans were completed by the LCFRB in 2004
and subsequently adopted by NMFS on December 15, 2004 and NPCC in 2005. The Recovery
Plan set forth a 25-year target in which to reverse long term declining trends and establish a
trajectory leading to recovery with course adjustments made as needed. Watershed Management
Plans, including detailed assessments of water resource conditions, with a wide-ranging set of
policies and recommendations, were completed for WRIAs 25/26 (Grays-Elochoman and
Cowlitz) and 27/28 (Salmon-Washougal and Lewis) by the in 2006 (LCFRB 2006b, 2006c¢).
Habitat Work Schedules, compiled pursuant to the Washington Salmon Recovery Act, have been
completed for each of the major subbasins in the lower Columbia region (LCFRB 2006a). These
schedules augment information found in the Recovery Plan and focus implementation efforts by
identifying and ranking salmon and steelhead habitat protection and restoration priorities and
potential activities to be accomplished during the next six years.

2.4 Relation to Other RM&E Programs

A variety of regional RM&E reviews and programs have been implemented by various parties
with many interrelated objectives. For instance NOAA, working with the Bonneville Power
Administration, U.S. Army Corps of Engineers, and U.S. Bureau of Reclamation, has developed
a detailed research, monitoring, and evaluation plan for implementing the 2000 Federal
Columbia River Power System Biological Opinion (NOAA 2003). A Collaborative Systemwide
Monitoring and Evaluation Project (CSMEP) has also been implemented by the Columbia Basin
Fish and Wildlife Authority to answer key monitoring and evaluation questions relevant to major
fish and hydropower management decisions in the Columbia Basin. The Pacific Northwest
Aquatic Monitoring Partnership (PNAMP 2004) has reviewed existing plans to provide strategic
guidance for subbasin planners on monitoring objectives, monitoring indicators, data reporting,
coordination and management. Guidance documents have also been developed by the
Washington Governor’s Forum on Monitoring Salmon Recovery and Watershed Health

Appendix K - Draft K-4 [Org. 6/9/08]



WRIA 27 and 28 Detailed Implementation Plan

(Crawford 2007), Washington Salmon Recovery Funding Board (SRFB 2002), the Northwest
Power and Conservation Council’s Independent Scientific Advisory Board (ISAB 2003), and the
U.S. Environmental Protection Agency’s Environmental Monitoring and Assessment Program
(EMAP). More extensive descriptions of regional monitoring-related programs can be found in
Appendix A.

In addition, many agencies conduct local monitoring programs focused on their specific areas of
responsibility. For instance, the Washington Department of Fish and Wildlife conducts extensive
annual surveys of fish status. Similarly, habitat conditions on State and National forest lands are
monitored by the Washington Department of Natural Resources and the U.S. Forest Service,
respectively. Streamflow and temperature at selected sites are monitored by the U. S. Geological
Survey and Washington Department of Ecology. Information on habitat and water quality
conditions is also collected by some Counties, conservation districts, and utility companies. The
Lower Columbia River Estuary Partnership (LCREP) also funds and conducts monitoring,
research, and evaluation work related to the Columbia River Estuary, in accordance with a
separate RM&E plan (LCREP 2004). Numerous other local, state and federal programs also
exist.

Appendix B provides a summary of existing biological and habitat status monitoring efforts
currently underway within the area addressed by this program. However, it should be noted that
biological and habitat status monitoring efforts vary over time given regulatory, budgetary and
logistical constraints, as well as changes in management emphasis.

The RM&E program described herein integrates and complements other state and regional
planning efforts for salmon. It details the full spectrum of information needed for monitoring and
evaluation of salmon recovery in Washington lower Columbia River subbasins, inventories
information and data available from existing sources, identifies necessary information that is not
currently being collected, and describes an approach to filling informational and data gaps. Some
or much of the needed information is currently being collected at various scales or purposes. In
many or most cases, information being applied to other applications also has direct application to
salmon recovery applications. The program identified in this plan is intended to integrate the
application of available information to salmon recovery questions, and to fill in key gaps as
needed to support successful implementation of the Recovery Plan.

Successful implementation of this RM&E program will require the coordination and integration
of efforts by implementation partners throughout the lower Columbia region. This program
recognizes that RM&E efforts are often constrained by logistical and budgetary considerations.
This program is intended to guide, prioritize and focus the efforts of implementation partners to
achieve recovery objectives and goals, in light of these constraints.
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2.5 Implementation Strategy

This RM&E Program is based on Recovery Plan guidance in the form of A) strategies that
provide overarching approaches for achieving plan objectives and B) working hypotheses or
assumptions that underlie selection and definition of strategies.

Working hypotheses outlined in the Recovery plan include:

1.

Successful implementation of this recovery/subbasin plan is predicated on an effective
monitoring, research, and evaluation plan. Working hypotheses upon which the recovery plan
is based provide clear direction but many hypotheses are uncertain. Future course corrections
will be required based on RM&E.

Programmatic “top-down” and project “bottom up” monitoring, research, and evaluation
approaches each provide useful guidance and an effective plan will incorporate elements of
both approaches.

Existing programs meet many but not all RM&E needs of this plan.

There are direct tradeoffs in time and resource costs between RM&E and recovery actions
that more directly affect species of interest.

It is not feasible to fund and implement projects to monitor, research, or evaluate every focal
fish population, uncertainty or action.

RM&E strategies include:

1.

10.

Develop a programmatic regional framework for monitoring, research and evaluation to
address ecosystem and ESU-wide concerns of fish recovery.

Define monitoring, research, and evaluation elements necessary to address both status and
threats as identified by the National Marine Fisheries Service for listing considerations.

Recognize different spatial and temporal scales appropriate to a variety of programmatic and
project-specific applications of RM&E with a framework that incorporates routine and
statistical status monitoring, action effectiveness monitoring, implementation monitoring,
and critical uncertainty research.

Optimize efficiencies by incorporating and adapting existing monitoring, research, and
evaluation activities into the plan.

Utilize other Columbia Basin ecosystem and oceanographic monitoring, research, and
evaluation efforts.

Identify information gaps that need to be addressed with new monitoring and evaluation
activities while also balancing a recognition that the available resources limit implementation
to the highest priorities and that tradeoffs exist between RM&E activities and measures that
more directly contribute to fish recovery.

Focus selected monitoring and research activities in intensively monitored watersheds
(IWAs) to optimize opportunities for identifying cause and effect relationships while also
providing cost efficiencies.

Focus research on the effective implementation of recovery measures rather than detailed
mechanistic studies of relationships between fish and limiting factors.

Incorporate provisions for regional coordination and data distribution to maximize
accessibility and applicability.

Incorporate an adaptive evaluation framework with clear decisions points and direction to
guide future actions.
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2.6 Program Elements

Monitoring evaluations of recovery plan implementation and effects revolve around a series of
fundamental questions that address salmon and steelhead status and threats (Figure 3). This
document includes six fundamental elements of a comprehensive monitoring, research, and
evaluation program organized around these questions. Elements include: 1) biological status and
trend monitoring, 2) habitat status and trend monitoring, 3) implementation/compliance
monitoring, 4) action effectiveness monitoring, 5) uncertainty and validation research, and 6)
programmatic evaluation. For each of these elements, this program identifies: A) objectives, B)
indicators, C) available information, D) sampling and analytical design, E) information gaps and
priorities, and F) implementation actions.

Biological status and trend monitoring - Characterizes the existing salmon and trout
populations for evaluation of progress toward ESU recovery goals and objectives and also
establishes a baseline for evaluating causal relationships between limiting factors and a
population response. Reflects temporal and spatial variability of the resource.

Habitat status and trend monitoring - Characterizes the physical, chemical and water quality
conditions to evaluate the cumulative effect of human activity trends and recovery measures on
critical limiting factors. Reflects temporal and spatial variability of the resource. Provides
information on status of salmonid habitat factors and threats as well as cumulative effects of
habitat protection and restoration actions. Habitat status and trends monitoring is focused on
subbasin conditions. Monitoring of out-of-subbasin natural factors is being conducted on a
system-wide scale and will be incorporated into evaluations of data provided by this regional
program.

Threats
Implementation Were actions Research
& Compliance implemented Red itical
Monitoring as specified? L un(’:aerl:;i?l;gsliﬁat
impede progress
Action Did actions
Effectiveness €—— produce desired
Monitoring effects?
Jatus

Habitat Are habitat

Status <€ conditions stable =—
Monitoring or increasing?
Biological -

Is fish status

Status <t ; s T

Monitoring ¢ improving:
\/
Reassess Assess
actions, effort progress toward
or goals recovery goals

Figure 3.  Monitoring, research and evaluation program elements.
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Implementation/Compliance Monitoring - Determines if recovery actions were implemented
as planned.

Action Effectiveness Monitoring - Determines if actions had the desired functional effects (i.e.
site-specific conditions or physical watershed processes). This program defines action
effectiveness monitoring to include measurements of specific habitat, hydropower, hatchery,
harvest, and ecological interaction effects. A key element is the evaluation of status and trends in
threats. Monitoring and evaluation plans in other regions have sometimes adopted a more narrow
definition of action effectiveness monitoring specifically focused on research on cause and effect
relationships.

Uncertainty, Effectiveness, and Validation Research - Characterizes unknown ecological
relationships and evaluates whether the hypothesized cause and effect relationships between
restoration action and response (physical or biological) were correct. Research identified in this
program targets specific issues that constrain effective recovery plan implementation including
evaluations of cause and effect relationships between fish, limiting factors, and actions that
address specific threats related to limiting factors.

Evaluation - Evaluation includes interpretation of monitoring and research results, assessing the
deviation from particular target goals or anticipated results, and recommending appropriate
modifications to recovery strategies, measures, and actions. For the purposes of this plan,
evaluation also includes gathering of diverse information available from a wide range of sources,
processing and synthesis into common scales and formats required for analysis, and reporting of
results and findings.

RM&E program elements are designed specifically to address NOAA'’s listing/delisting criteria
based on an evaluation of both an ESU’s viability and the extent to which the threats facing the
ESU have been addressed. Delisting or downlisting of threatened or endangered species will
ultimately depend of achievement of biological and threat-related criteria. Viability is addressed
through a combination of biological and habitat status monitoring. Threats are addressed through
a combination of habitat status monitoring, implementation/compliance and action effectiveness
monitoring. Research provides guidance for evaluations of both status and threats. Note that
habitat status monitoring applies to both biological status and habitat threat evaluations.
Inferences from habitat conditions are useful in biological status monitoring because
comprehensive biological assessments of every population are not feasible. Habitat status also
reflects the cumulative effectiveness of all habitat actions and impacts in aggregate.

Biological monitoring in the Lower Columbia is population based whereas habitat monitoring is
comprehensive in spatial coverage. The objective for habitat monitoring is to fully characterize,
directly and inferentially, the baseline and changing habitat conditions over time. This distinction
in monitoring biological populations versus habitat conditions is an important and purposeful
strategy that supports the long-term assessment of viability. It allows the MRE program to focus
biological monitoring on listed populations, but simultaneously recognize possible changes in
habitat use over time. For example, if currently impassible barriers are removed, additional
spawning and rearing habitat may be colonized. In such a situation, habitat status data would be
available and likely incorporated into the restoration planning process. As such the Lower
Columbia monitoring program has chosen to characterize all habitat types, rather than focus on
those currently associated with threatened fish populations. Sections 3.0 and 4.0 of this report
detail the biological and habitat monitoring design strategies. Both forms of monitoring are
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subject to the adaptive management process and time tables. Habitat conditions, rated relative to
properly functioning conditions (PFC) benchmarks, will be incorporated into the ESU’s viability
assessments.

Definitions in this plan are generally consistent with, but not always exactly equivalent to, those
similar elements in other regional RM&E plans. For instance, we define action effectiveness
monitoring to include status and trends of threats whereas other plans sometimes define
effectiveness monitoring in terms of a specific research on cause and effect relationships.
Although definitions may vary from plan to plan, each regional plan typically includes the same
fundamental categories and elements.
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3.0 Biological Status Monitoring
3.1 Objectives

Biological status monitoring is intended to characterize the likelihood of long term persistence
(and conversely the risk of extinction) relative to the baseline condition at listing, periodic
checkpoints in recovery plan implementation, and recovery goals. In addition to describing
progress toward ESU recovery objectives, biological status monitoring also provides data
necessary for action effectiveness monitoring and research to resolve critical uncertainties.

Null hypothesis: Fish status is unchanged or has continued to decline since listing.
Alternative: Fish status has improved since listing.

3.2 Strategy

This monitoring program identifies target sample numbers for strata by sampling intensity level
based on the following guidelines:

1. Biological monitoring needs to address both ESU and population level viability recovery
criteria and population parameters related to viability (abundance, productivity, spatial
structure, and diversity).

Evaluations of biological status are based on a series of indicators that are measured or derived
variables defined at different hierarchical scales. Status and trends are evaluated at ESU, strata,
and population levels. Each ESU is comprised of multiple geographical strata delineated to
consider ecological differences among different geophysical regions within an ESU. Each
stratum includes one or more populations. Recovery criteria defined by the technical recovery
team are detailed in the Recovery Plan.

2. Status of every population needs to be assessed but all populations don’t need to be
monitored.

Assessments of progress toward recovery require information on the status each population.
Recovery plan goals developed based on Technical Recovery Team criteria prescribe population
levels consistent with ESU viability. Goals are based on average viability levels exceeding
moderate for each strata as well as at least two populations per strata at high levels of viability.
Ideally every population would be independently monitored. A combination of Indicator,
Inventory, and intensive monitoring will provide an appropriate basis for inferring the status of
every population. More comprehensive analysis for a representative subset of population will
provide a valid basis for inference. However, status of some populations might be inferred from
monitoring of other like-populations or habitat conditions, particularly for small unproductive
populations targeted only for stabilization by the recovery strategy.

3. Highest priorities for monitoring are assigned to populations targeted in recovery strategies
for high viability or large improvements.

A fundamental recovery strategy involves protection and restoration of key populations to high
levels of viability. These populations also provide the best opportunities for effective
implementation of an intensive monitoring program which represents a full suite of population
dynamics information. Ideally, monitoring programs would be allocated across a representative
range of population types but resource limitations will constrain the feasibility of conducting
comprehensive monitoring programs for multiple populations within a species. Because only a
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subset of populations will ultimately drive recovery, the monitoring program is focused on
identifying the status of that subset rather than of all populations in the ESU. The recovery plan
identifies population priorities based on Primary, Contributing, and Stabilizing categories.
Primary populations are those targeted for restoration to high or very high levels of viability.
Contributing populations are those for which significant restorations will be needed to achieve a
strata wide average of medium viability. Stabilizing populations are those that would be
maintained at current levels.

4. Representative samples are needed for primary and contributing populations for every
species/life and strata (major population group) based on intensive or inventory
monitoring.

Recovery will depend on improvements in both strong and weak populations. Status varies
significantly among populations within a stratum. Different populations are subject to different
limitations and can be expected to respond in varying to recovery actions. Not every primary or
contributing population needs to be monitored at an Intensive or Inventory level but those that
are rigorously monitored must be representative of those that are monitored at a lesser intensity.

5. Intensive monitoring of juveniles and adults should occur for at least one population of
every species/life history type (major population group).

It is not realistic to expect to intensively monitor every population to assess status of each at the
highest levels of precision and accuracy. A full suite of abundance, productivity, distribution,
and diversity information based in intensive monitoring will provide a basis for analysis of
fundamental relationships and assumptions of the monitoring program. This monitoring should
include intensive monitoring of both adults (fish in) and juveniles (fish out) to provide life stage-
specific information on production and factors affecting production. High levels of monitoring
will include one intensively monitored population per species. Very high levels of monitor occur
when one population per strata is intensively monitored.

6. Higher priority is assigned to additional coverage of populations at intensive or inventory
sampling intensity than coverage of multiple populations within a species/life history
(major population group) at an intensive sampling level.

There is a tradeoff between the intensity of monitoring of a limited number of populations and
the depth of monitoring of a greater number of populations. This plan prioritizes monitoring
more populations at an intensive or inventory levels rather than monitoring fewer populations at
in intensive level.
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3.3 Indicators
3.3.1 Attributes & Metrics

We have categorized indicators as attributes, metrics, and statistics. Attributes of biological
status include viability and Viable Salmonid Population (VSP) characteristics including
abundance, productivity, distribution, and diversity (Figure 4). Box 1 describes the general
approach to monitoring of each attribute. Table 2 details specific metrics that can be statistically
quantified for each attribute. For instance, mathematical persistence probabilities (and conversely
extinction risks) can be estimated using population trend or life cycle models parameterized with
attribute data on abundance and productivity. In addition, the Willamette Lower Columbia
Technical Recovery Team (TRT) has identified a categorical scoring approach that infers
biological viability levels from quantitative and qualitative information for each VSP attribute.
Figure 4 illustrates examples of VSP metrics with fish data.

Biological Status Monitoring

BiOIOgical _{ Persistence/Extinction
viability Probabilities

Abundance Productivity Distribution  Diversity

Numbers Breadth
Trends Concentration
Variability Connectivity

Replacement
Resiliency

Life history
Genetic

Figure 4.  Elements for biological status monitoring of salmon recovery.
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Box 1. Generalized description of biological monitoring approach for viable salmonid population attributes.

1. Monitor adult spawning abundance of representative populations of Chinook, chum, coho, and
steelhead.

Questions: What is the current population size and trend relative to the recovery objective?

Data: Estimates of absolute or relative abundance from counts of live fish, carcasses, or redds
Sampling:  Representative long term index sites (dams, weirs, snorkel, ground or aerial surveys)
Analysis:  Geometric mean number of spawners and annualized population growth rate.

2. Monitor juvenile abundance of representative populations of Chinook, chum, coho, and steelhead in
each recovery strata.

Questions: What is current juvenile abundance and trend relative to the recovery objective?
Data: Juvenile migrant population estimates or indices of abundance, size, age, migration dates.

Sampling: Collection of migrating juveniles at representative index sites (traps, mark-recapture, catch per
unit effort).

Analysis:  Annualized population growth rate, juveniles per spawner.

3. Monitor productivity of representative populations of Chinook, chum, coho, and steelhead in each
recovery strata.

Questions: What is current productivity and trend in productivity relative to the recovery objective?
Data: Numbers, ages, hatchery/wild origin.

Sampling:  Annual size, age, marks, tags from trapped fish, carcasses, and juvenile tagging in conjunction
with adult escapement data.

Analysis:  Natural juvenile and/or adult recruits per spawner based on cohort run reconstructions.

4. Monitor distribution/spatial structure of representative populations of Chinook, chum, coho, and
steelhead in each recovery strata.

Questions: How many reaches are used for spawning and how has distribution of spawners among
reaches varied in relation to abundance, accessibility and historical use?

Data: Indices of relative abundance of adults from counts of live fish, carcasses or redds and/or
juveniles based on snorkel, electrofishing, or seining surveys.

Sampling:  Replicate random samples stratified by time period and area in one or more years, repeated at
periodic intervals.

Analysis:  Relative abundance, range, patchiness, used vs. available area, representation of index sites
identified in routine sampling.

5. Monitor trends and variation in diversity of representative populations of Chinook, chum, coho,
steelhead and bull trout in each recovery strata.

Questions: Do all life history patterns continue to be represented and are traits changing relative to
objective descriptions?

Data: Sex, size, fecundity, migration timing, hatchery influence, genetic characteristics.

Sampling: Representative individual samples from adult or juvenile fish or carcasses in conjunction with
adult or juvenile abundance and distribution sampling.

Analysis:  Averages and frequency distributions over time.
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Table 2. Attributes, metrics, and example statistics for use as indicators of biological status. (Every
statistic not expected to be available for every population.)
Attributes Metrics Example statistics

Biological viability

Persistence probability

Extinction risk
Categorical scores based on benchmarks

Abundance Numbers Geometric mean (4-, 12-, 20-yr)
(adults or Median (4-, 12-, 20-yr)
juveniles) Stock-recruitment equilibrium abundance
Trends Time series slope (4-, 12-, 20-year)
Median annual population growth rate ()
Variability Range (4-, 12-, 20-year)
Variance (4-, 12-, 20-year)
Coefficient of variation
Productivity (Adult spawners)
Replacement Spawner recruits per spawner (averages)
Resiliency Geometric mean recruits per spawner at low spawner nos.
Stock-recruit function intercept parameter
(Juveniles)
Replacement Smolts per spawner (averages)
Resiliency Juvenile production function intercept
Distribution (Spawning & rearing habitat)
Breadth Miles accessible
Concentration Spawners per mile
Connectivity Miles occupied, % of historical usage
Diversity Life History % hatchery origin spawners & origin (pHOS),
% natural origin broodstock (pNOB)
% natural influence (PNI)
Age at migration (frequency distribution)
Age at maturation (frequency distribution)
Run timing (mean & range)
Fecundity (by size)
Genetic Frequency of population bottlenecks (generational

geometric mean < threshold)
Heterozygosity
Frequency of rare types
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Figure5. Examples of Viable Salmonid Population data and metrics as applied to several lower Columbia

River populations.
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3.3.2 Status Benchmarks

Assessments of progress toward biological viability goals will rely on quantitative and
qualitative interpretations of attribute metrics and statistics. Interpretations will be based on
changes in indicators over time as well as comparisons with benchmark values. Benchmarks do
not represent goals but are goal-related reference points or standards against which to compare
performance achievements. Many different combinations of attribute conditions might satisfy
recovery goals. Benchmarks provide useful reference points for the evaluation of attribute
conditions in the absence of ESU or population-specific goals at the attribute level.

The recovery plan identifies goals based on ESU and population-specific criteria. ESU scale
benchmarks (Table 3) were developed by the Willamette/Lower Columbia TRT. For instance,
the TRT describes a high persistence probability for an ESU strata where the average population
persistence probability is significantly greater than moderate and at least two populations are at
high levels of persistence (e.g. <5% risk of extinction). All strata must achieve high persistence
levels to meet recovery goals. Population-scale benchmarks (Table 4) were developed by the
LCFRB and WDFW to address criteria developed by the Willamette/Lower Columbia Technical
Recovery Team. Population-scale benchmarks identify attribute values generally corresponding
with population persistence levels. The current TRT approach to rating status calculates
persistence category for a population based on a weighted average of the attribute scores (TRT
2003).

Table 3. ESU strata-level benchmarks for evaluating fish status relative to recovery criteria guidelines

(TRT 2003).
Persistence probability Average of population persistence Populations at high persistence
Low (<75%) Less than moderate (<2.0) none
Moderate (75-95%) Moderate (2.0 — 2.25) at least 2
High (>95%) Above moderate (>2.25) at least 2

Based on a qualitative population score where persistence probability is 0 = very low (<40%), 1 =low (40-75%), 2
= moderate (75-95%), 3 = high (95-99%), and 4 = very high (>99%).
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Table 4. Population-level benchmarks for evaluating fish status relative to recovery criteria guidelines.
Category Description Values®

Population Persistence

0 Either extinct or very high risk of extinction Very low (0-40%) probability of persistence for 100 years

1 Relatively high risk of extinction Low (40-75%) probability of persistence for 100 years

2 Moderate risk of extinction Medium (75-95%) probability of persistence for 100 years

3 Low (negligible) risk of extinction High (95-99%) probability of persistence for 100 years

4 Very low risk of extinction Very High (>99%) probability of persistence for 100 years

Adult Abundance and Productivity

0 Numbers and productivity consistent with either functional extinction or Extinction risk analysis estimates 0-40% persistence probability.

very high risk of extinction

1 Numbers and productivity consistent with relatively high risk of Extinction risk analysis estimates 40-75% persistence probability.

extinction

2 Numbers and productivity consistent with moderate risk of extinction Extinction risk analysis estimates 75-95% persistence probability.

3 Numbers and productivity consistent with low (negligible) risk of Extinction risk analysis estimates 95-99% persistence probability.

extinction

4 Numbers and productivity consistent with very low risk of extinction Extinction risk analysis estimates >99% persistence probability.

Juvenile Out-Emigrants Evaluated based on the occurrence of natural production, whether natural
production was self sustaining or supplemented by hatchery fish, trends in
numbers, and variability in numbers.

0 Consistent with either functional extinction or very high risk of No significant juvenile production either because no natural spawning occurs or

extinction® because natural spawning by wild or hatchery fish occurs but is unproductive.

1 Consistent with relatively high risk of extinction® Long term trend in wild natural production is strongly negative. Also includes the
case where significant natural production occurs in many years but originates
primarily from hatchery fish.

2 Consistent with moderate risk of extinction’ Sample data indicates that significant natural production occurs in most years
and originates primarily from naturally-produced fish. No trend in numbers
may be apparent but numbers are highly variable with only a small portion of
the variability related to spawning escapement.

3 Consistent with low risk of extinction’ Sample data indicates significant natural production by wild fish occurs in all
years. No long term decreasing trend in numbers is apparent. Juvenile
numbers may be variable but at least some of this variability is related to
fluctuations in spawning escapement.

4 Consistent with very low risk of extinction® Sample data indicates significant natural production by wild fish occurs in all

years. Trend is stable or increasing over extended time period. Variability in
juvenile production is low or a large share of the observed variability is
correlated with spawning escapement.
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Category Description Values'
Within-Population Spatial Structure

0 Spatial structure is inadequate in quantity, quality”, and connectivity to  Quantity was based on whether all areas that were historically used remain

support a population at all. accessible. Connectivity based on whether all accessible areas of historical use
remain in use. Catastrophic risk based on whether key use areas are dispersed
among multiple reaches or tributaries. Spatial scores of 0 were typically
assigned to populations that were functionally extirpated by passage
blockages.

1 Spatial structure is adequate in quantity, quality, and connectivity to The majority of the historical range is no longer accessible and fish are currently
support a population far below viable size concentrated in a small portion of the accessible area.

2 Spatial structure is adequate in quantity, quality®, and connectivity to The majority of the historical range is accessible but fish are currently
support a population of moderate but less than viable size. concentrated in a small portion of the accessible area.

3 Spatial structure is adequate in quantity, quality®, and connectivity to Areas may have been blocked or are no long used but fish continue to be broadly
support population of viable size, but subcriteria for dynamics and/or distributed among multiple reaches and tributaries. Also includes populations
catastrophic risk are not met where all historical areas remain accessible and are used but key use areas are

not broadly distributed.

4 Spatial structure is adequate to quantity, quality, connectivity, dynamics, All areas that were historically used remain accessible, all accessible areas remain
and catastrophic risk to support viable population. in use, and key use areas are broadly distributed among multiple reaches or

tributaries.
Within-Population Diversity

0 All four diversity elements (life history diversity, gene flow and genetic ~ Life history diversity was based on comparison of adult and juvenile migration
diversity, utilization of diverse habitats, and resilience and timing and age composition. Genetic diversity was based on the occurrence of
adaptation to environmental fluctuations) are well below predicted small population bottlenecks in historical spawning escapement and degree of
historical levels, extirpated populations, or remnant populations of hatchery influence especially by non local stocks. Resiliency was based on
unknown lineage observed rebounds from periodic small escapement. Diversity scores of 0

were typically assigned to populations that were functionally extirpated or
consisted primarily of stray hatchery fish.

1 At least two diversity elements are well below historical levels. Natural spawning populations have been affected by large fractions of non-local
Population may not have adequate diversity to buffer the population hatchery stocks, substantial shifts in life history have been documented, and
against relatively minor environmental changes or utilize diverse wild populations have experienced very low escapements over multiple years.
habitats. Loss of major presumed life history phenotypes is evident;
genetic estimates indicate major loss in genetic variation and/or
small effective population size. Factors that severely limit the
potential for local adaptation are present.

2 At least one diversity element is well below predicted historical levels; ~ Hatchery influence has been significant and potentially detrimental or populations

population diversity may not be adequate to buffer strong
environmental variation and/or utilize available diverse habitats.
Loss of life history phenotypes, especially among important life
history traits, and/or reduction in genetic variation is evident. Factors
that limit the potential for local adaptation are present.

have experienced periods of critical low escapement.
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Category Description

Values®

3 Diversity elements are not at predicted historical levels, but are at levels
able to maintain a population. Minor shifts in proportions of
historical life-history variants, and/or genetic estimates, indicate
some loss in variation (e.g. number of alleles and heterozygosity),
and conditions for local adaptation processes are present.

4 All four diversity elements are similar to predicted historical levels. A
suite of life-history variants, appropriate levels of genetic variation,
and conditions for local adaptation processes are present.

Wild stock is subject to limited hatchery influence but life history patterns are
stable. Extended intervals of critical low escapements have not occurred and
population rapidly rebounded from periodic declines in numbers.

Stable life history patterns, minimal hatchery influence, no extended interval of
critical low escapements, and rapid rebounds from periodic declines in
numbers.

Habitat
0 Habitat is incapable of supporting fish or is likely to be incapable of
supporting fish in the foreseeable future

1 Habitat exhibits a combination of impairment and likely future
conditions such that population is at high risk of extinction

2 Habitat exhibits a combination of current impairment and likely future
condition such that the population is at moderate risk of extinction

3 Habitat in unimpaired and likely future conditions will support a viable
salmon population

Unsuitable habitat. Quality is not suitable for salmon production. Includes only
areas that are currently accessible. Inaccessible portions of the historical range
are addressed by spatial structure criteria’.

Highly impaired habitat. Quality is substantially less than needed to sustain a
viable population size (e.g. low bound in target planning range). Significant
natural production may occur in only in favorable years.

Moderately impaired habitat. Significant degradation in habitat quality associated
with reduced population productivity.

Intact habitat. Some degradation in habitat quality has occurred but habitat is
sufficient to produce significant numbers of fish. (Equivalent to low bound in
abundance target planning range.)

4 Habitat conditions and likely future conditions support a population with Favorable habitat. Quality is near or at optimums for salmon. Includes properly

an extinction risk lower than that defined by a viable salmon
population. Habitat conditions consistent with this category are
likely comparable to those that historically existed.

functioning through pristine historical conditions.

" Rules were derived by the LCFRB and WDFW staff for attribute descriptions from McElhany et al. 2003. Application rules do not represent assessment by the
Technical Recovery Team which is currently in the process of refining benchmarks.

? Because recovery criteria are closely related, draft category descriptions developed by the Technical Recovery Team often incorporate similar metrics among multiple
criteria. For instance, habitat-based factors have been defined for diversity, spatial structure, and habitat standards. To avoid double counting the same information,
streamline the scoring process, and provide for a systematic and repeatable scoring system this application of the criteria used specific metrics only in the criteria
where most applicable. This footnote denotes these items.

3 This is a modification of the interim JOM criteria identified by the TRT for consistency with other criteria.
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3.3.3 Sample Summary Reports

Example reporting templates for biological status data are depicted in Table 5. Examples were
included to illustrate how biological status data might begin to be organized and used. Many
alternative depictions might ultimately be developed.

Table 5. Sample reporting templates.

Population viability data

Species Washington Current viability (No. of pop.) Viability goal (No. of pop.)
Type Strata Populations Low  Med High Avg. Low Med High Avg.
Chinook
Spring Cascade 6 6 0 0 Low 1 3 2 Med+
Gorge
Fall Coast
Cascade
Gorge
Late Fall Cascade

Abundance data

Species Numbers (avg.) Trends (avg.) Viability
Type Strata Population Goal Base 4-yr 10-yr  25-yr 4-yr  10-yr 25-yr  category
Chinook
Spring Cascade  U. Cowlitz
Cispus
Productivity data
Species Observed spawner/spawner Normalized values Viability
Type Strata  Population Base  4-yr  10-yr  25-yr Goal Base 4-yr 10-yr 25-yr  category

Distribution data

Species Accessibility Occupancy Viability
. Hist. Current
(0) 8 - =
Type Strata  Population (Miles) Base (%0) (%) Base 4-yr 10-yr 25-yr category
Diversity data
Species Hatchery fraction (avg.) Bottleneck freq. Viability
10- 25-

Type Strata Population Goal Base 4-yr 4-yr 10-yr 25-yr category

yr yr
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3.4 Sampling & Analytical Design

3.4.1 Framework

This program identifies a stratified, representative, multi-level sampling framework for
monitoring the biological status at a population unit scale. It is simply not realistic to monitor
every VSP parameter for every population in every year at a high level of precision due to costs
of intensive biological monitoring, other monitoring and research needs, and tradeoffs in funding
priorities between monitoring and other recovery actions. Instead, this plan identifies a biological
sampling program that provides information on every population, but samples different
populations at different intensities, and employs a stratified subsampling distribution of effort
among populations to ensure representative coverage of all ESUs. The design incorporates
existing activities and identifies priorities for addition biological monitoring efforts necessary to
address identified gaps. This program is designed to provide the information necessary to assess
progress toward achieving recovery goals and objectives. The stratified, representative, multi-
level sampling design addresses the following four elements:

1) Population strata (Species, Stock & Region)
2) Intensity (Intensive, Inventory, Index)

3) Life stage (Juveniles, Adults)

4) Frequency (Annual, Periodic)

Sample strata are major population groups described by the WLC TRT based on species, life
history characteristics, and geographical proximity. A total of 102 populations of four species
and seven species/life history types have been delineated by the TRT for this region (Table 6).
Of these, 72 (71%) occur wholly or partly in Washington. Geographical strata reflect common
spatial and ecological influences. The Coast stratum includes Columbia tributary subbasins
downstream from the Cowlitz River. These subbasins are comprised of small rain-driven systems
draining forestlands of the southern Willapa Hills. The Cascade stratum includes Cowlitz, Lewis,
and Washougal subbasins, draining the West slope of the Cascades. These are typically larger
rainfall and snow-driven systems in a mixture of forest and developed lands. The Gorge stratum
includes systems from upstream of the Washougal River, to the White Salmon River. Gorge
subbasins are typically small to moderate-sized, steep, forested Cascade systems.

Table 6. Numbers of Washington and Oregon Lower Columbia populations occurring in sample strata
consisting of geographical/ecological regions and species/life history types (Washington
populations are in parentheses).

Chinook Steelhead
Strata Spring (It:j!) Izgﬁgi?;l Chum Winter Summer Coho
Coast 0 (0) 7(3) 0 (0) 7(3) 7(3) 0 (0) 7(3)
Cascade 7 (6) 10 (8) 2(1) 7 (5) 14 (12) 4 (4) 14 (12)
Gorge 2(1) 4(3) 0 (0) 2(2) 3(2) 2(1) 4(3)
Total 9(7) 21 (14) 2(1) 16 (10) 24 (17) 6 (5) 25 (18)

I Not listed

Figure 6.  Tradeoffs in benefits among sampling protocols of varying intensity.
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Three levels of sampling intensity are identified, reflecting tradeoffs between the precision
provided and effort required for implementation (Figure 6). Levels are distinguished by the depth
and breadth of adult and juvenile sampling activities. Any given sampling activity typically
addresses multiple VSP parameters. Therefore sampling activities intended to estimate VSP
parameters are bundled for the purposes of this program. Rather than repeating descriptions of
the sampling activities needed to address each individual VSP parameter, this program identifies
integrated suites of activities that address complementary VSP elements at a given level of
accuracy and precision.

The Intensive sampling level provides the most comprehensive and detailed information on
abundance, distribution, productivity, and diversity based on adult or juvenile direct census,
marking or tagging, and individual fish sampling. Intensive sampling is distinguished by direct
empirical measurements of attribute metrics and critical assumptions of the sampling method.
For instance, intensive sampling would include comprehensive time and area surveys or mark-
recapture programs to determine census accuracy. The high depth, accuracy, and precision of an
Intensive sampling program can be costly and has most effectively been implemented as part of a
large-scale research program. Intensive sampling efforts have not been widely implemented in
the lower Columbia.

The Inventory sampling level provides similar information on VSP attributes but with less
rigorous testing of assumptions and greater uncertainty. For instance, expansions of adult index
counts into estimates of absolute abundance might rely on historical or periodic rather than
annual estimates of the proportional representation of index areas and periods. Similarly,
spawner surveys might include index and extensive reaches that account for the large majority of
the spawning distribution, but might be limited in occasional use areas. Tradeoffs in detailed
assessments of assumptions can allow a much broader coverage of populations using Extensive
sampling than could be accomplished for the same cost and effort with Intensive sampling.
Faced with limited resources, the choice is between more detailed information for a few
populations with Intensive sampling or coverage of more populations at a lesser depth using an
Extensive protocol. Extensive sampling has been widely implemented in the lower Columbia,
particularly for Chinook and steelhead.

Indicator sampling is the least rigorous of the proposed sampling levels but provides key
information on relative abundance and distribution at a population scale for a modest cost. It
provides a means for status assessment of many populations where the available resources are
not adequate to support Intensive or Inventory sampling. On the lower Columbia, limited
sampling is commonly used to assess steelhead, coho and chum populations.

Intensive, Inventory, and Indicator sampling may be focused on adult and juvenile samples.
Intensive sampling protocols typically involve both adult and juveniles sampling. Comparisons
of adult and juvenile numbers provide very powerful information for interpreting patterns of
variation in abundance as well as driving factors. Adult and juvenile sample levels are allocated
independently. For instance, an extensive juvenile sampling program might be implemented for
the same population as an intensive adult sampling program.

Sampling may be either annual (every year) or periodic (multi-year intervals). Annual sampling
is generally intended to provide a detailed time series of status information to assess trends and
variability. Periodic samples are primarily intended to evaluate status of less-intensively
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monitored populations relative to more-intensively monitored populations. Intervals for periodic
sampling depend on the information objective.

3.4.2 Methods

Sampling methods associated with different sampling intensities for adult and juvenile salmonids
are summarized below and in (Table 7). The table also describes how the sampling relates to the
VSP parameters.

Intensive Sampling - Adults

Intensive adult sampling typically estimates absolute annual numbers of fish based on counts of
fish at dams or weirs, or counts of live fish, carcasses, or redds in spawning or staging areas by
ground, aerial, or snorkel surveys. Effective sampling methods are determined by the species and
habitat type circumstances. In some cases, particularly at dams or weirs, counts may represent a
near-absolute census of the population. However, in many cases, counts represent a subsample of
the total population. An intensive sampling protocol estimates total annual numbers of fish from
subsample data using expansion factors calculated from comprehensive time and area sample
surveys, or mark-recapture data. Intensive surveys generally include multiple samples throughout
the spawning period to accommodate temporal differences in abundance as well as individual
fish that are present at different times. Intensive surveys also include all spawning areas or a
stratified random approach including major spawning areas with subsamples of areas of limited
use. In some cases, annual sampling is based on a subsample of representative index sites and
times, while periodic sampling is conducted to develop expansion factors.

Intensive adult sampling provides detailed information on abundance, productivity, and
diversity. Detailed information is also provided on distribution where based on spawning ground
surveys. Census data from adult abundance sampling generally provides the most accurate and
precise data available for estimating annual patterns and trends in spawner numbers. Adult
abundance sampling also often provides detailed information on distribution, productivity, and
diversity in addition to abundance. Costs of adult abundance sampling can be significant,
particularly where couple with collection of data on ages or size, hatchery fractions, and tag
recovery.
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Table 7. Description of representative multi-level sampling design components of biological status monitoring.
Level, Attribute Information type Sampling activities’ Frequenc
Life stage yp piing d y
1. Intensive
Adults Abundance Spawner census (total abundance) Weir/dam counts, mark-recapture, or comprehensive time & area Annual
spawner surveys
Distribution ~ Core & dispersed production areas Spawner surveys of index & extensive reaches (e.g. EMAP style design) Annual
Productivity ~ Spawner recruits per spawner Hatchery origin & age samples for brood year reconstructions Annual
Diversity Hatchery fraction, age composition Individual fish or carcass sampling for marks, CWTs, and scales Annual
Juveniles Abundance Migrant census (total numbers) Migrant trap counts, trap efficiencies from mark-recapture Annual
Distribution ~ Mainstem & ocean occurrence, timing ~ CWT of juveniles, ocean fishery recoveries Periodic
Productivity ~ Parr or smolts per spawner Brood year comparisons with adult data Annual
Diversity Run timing, size/age distribution Seasonal trap catch rates, individual fish subsampling at traps Annual
2. Inventory
Adults Abundance Spawner no. (estimated abundance) Spawner index surveys (standardized expansions for time & area) Annual
Distribution ~ Core & dispersed production areas Spawner surveys of extensive reaches Periodic
Productivity =~ Spawner recruits per spawner Hatchery origin & age samples for brood year reconstructions Annual
Diversity Hatchery fraction, age composition Individual fish or carcass sampling for marks, CWTs, and scales Annual
Juveniles Abundance Migrant index (relative numbers) Migrant trap, seine, or electrofishing catch per unit effort Annual
Distribution ~ Core & dispersed production areas Surveys of index & extensive reaches (e.g. EMAP style design) Periodic
Productivity ~ Index migrants per spawner Brood year comparisons with adult data Annual
Diversity Run timing or seasonal abundance Seasonal catch rates Periodic
3. Indicator
Adults Abundance Spawner index (relative abundance) Index area fish, carcass, or redd peak surveys (ground, aerial or snorkel) Annual
Distribution ~ Adult presence/absence Reconnaissance surveys of non-index areas Periodic
Productivity =~ NA NA
Diversity NA NA
Juveniles Abundance Parr presence/absence Snorkel or electrofishing surveys in rearing areas Periodic
Distribution ~ Parr presence/absence Distributed sampling regime Periodic
Productivity = NA NA
Diversity NA NA
! Representative activities. Variations can result from different cases.
NA = not available.
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Inventory Sampling - Adults

Inventory sampling of adults involves estimates of annual patterns and trends based on counts of
live fish, carcasses, or redds made by ground, aerial, or snorkel surveys for a representative
subsample of the available spatial and temporal distribution. Total population size might be
estimated from index counts expanded for time and area by the assumed proportion of the total
represented by the index area and period. The approach may be similar to intensive sampling
except that expansions of index samples are based on more limited data (assumed values or non-
replicated estimates).

Index sample sites are standardized from year to year to eliminate site effects on fish density that
might confound interpretations of annual trends. The tradeoff is that differences in distribution
between sampled and unsampled areas can affect annual patterns. For this reason, sampling areas
are often selected to represent core production areas. Index sampling provides a systematic
means of monitoring fish status at a moderate cost, accuracy, and precision.

Adult Inventory sampling is designed to provide information on trends in abundance. Unlike
intensive adult abundance sampling programs, Inventory sampling programs typically provide
limited information on distribution and diversity. Relative productivity data may be developed
from index samples where coupled with age and mark sampling.

Figure 7. Salmon redd and carcass surveys are often the basis for inventory or intensive sampling of
adults.

Indicator Sampling - Adults

Indicator sampling of adults describes annual patterns and trends based on unexpanded or
partially-expanded relative numbers. Indicator sites typically include a subset of potential
spawning areas. Counts might be made only once per year on historic peak spawning activity
dates. Data is often represented on a unit basis (e.g. counts per mile). Representative sites and
times are ideally selected during program development based on an initial survey of all potential
spawning areas. Indicator samples might be made every year or in periodic years.

Indicator sampling may also involve adult presence/absence sampling involving low intensity
reconnaissance grade surveys to determine if significant numbers of spawners may be present in
any given area or time. They may be based on ground, aerial, or snorkel counts and are often
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periodic in nature. The primary purpose of the reconnaissance sampling is to track sporadic
patterns of occurrence and distribution in cases where more formal rigorous sampling programs
are not in place. Presence/absence sampling provides limited information on distribution but
little or no statistical information on abundance, productivity or diversity.

Intensive Sampling - Juveniles

Intensive juvenile sampling provides absolute estimates of juvenile numbers, typically smolt or
presmolt migrants. Absolute estimates are generally based on subsamples from the total
population collected in migrant traps or dam fish passage facilities. Subsample numbers are then
expanded based on sample rates that are best estimated from recovery rates of marked fish
released upstream from the sample site. Juvenile abundance sampling is useful for estimating
capacity and productivity of freshwater habitats, relationships between spawner and juvenile
numbers, and annual population status. Juvenile surveys are particularly useful for population
status assessments where spawner surveys are difficult. Juvenile sampling programs often
provide information on size, age, and timing of outmigration. Juvenile sampling programs are
often conducted in conjunction with other programs such as migration and survival studies.
Juvenile abundance sampling is labor intensive and costly. As a result, juvenile sampling
programs in streams are not widespread. Juvenile census sampling can provide extensive
information on abundance and productivity, and more limited information on distribution and
diversity.

Figure 8.  Intensive sampling of juveniles often relies on migrant trapping with a rotary screw trap. Where
coupled with releases of mark groups to estimate trap efficiency, smolt trapping can provide
estimates of absolute abundance of juveniles.

Coded wire tagging is a component of some intensive juvenile sampling programs. Coded wire
tags are typically implanted in juveniles provide critical information on fish origins when
recovered in fishery, hatchery, or spawning samples. CWTs are a critical element of fishery
index stock programs designed to monitoring catch distribution patterns and to limit fishery
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harvest and impacts of specific stocks to desired levels. CWTs also important in hatchery
evaluations of fishery contributions and relative survival rates of different hatchery treatments.
CWTs are batch marks that are implanted in large numbers for representative subsamples of
most hatchery stocks. Lesser numbers of wild fish are marked with CWTs owing to the cost and
difficulty of capturing and marking a large enough sample to provide useful information from the
typically small fraction of marked fish that reach adulthood and are sampled. As a result,
hatchery samples have often been used as surrogates for wild stocks in the past.

Inventory Sampling - Juveniles

Inventory juvenile sampling provides information on relative rather than absolute abundance. It
is typically based on index counts per unit of sampling effort from catches in juvenile migrant
traps, catches in seine or electrofishing samples, or numbers observed in snorkel surveys.
Inventory sampling is often similar to abundance sampling but without the time, area, or sample
rate expansions for a total census. Inventory sampling can be useful for estimating relative
capacity and productivity of freshwater habitats, relationships between spawner and juvenile
numbers, changes in population status, distribution, or size, age and timing of outmigration.

Indicator Sampling - Juveniles

Indicator sampling of juveniles involves presence/absence consisting of low intensity
reconnaissance grade surveys typically intended to determine if significant numbers of juveniles
may be present in any given area or time. They may be based on catches in juvenile migrant
traps, catches in seine or electrofishing samples, or numbers observed in snorkel surveys are
often periodic in nature. Presence/absence information is most valuable for identifying gross
patterns of distribution and has limited utility for monitoring temporal abundance patterns.
However, presence/absence surveys can provide valuable information for addressing the TRT’s
spatial distribution criterion.

Figure 9.  Snorkel surveys are often utilized for indicator or inventory surveys of juveniles or adults,
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3.4.3 Sampling Benchmarks

Based on these guidelines, benchmarks were established for evaluation of the adequacy of
current efforts, information gaps, and priorities to fill gaps in biological status monitoring.
Benchmarks are based on general statistical principles rather than prescribed statistical power
analyses. Benchmarks are most useful as descriptive reference points to highlight differences in
relative effort of biological monitoring programs for different species and strata. Benchmarks
include both Oregon and Washington populations.

Benchmarks were established at MPG and population levels. MPG-level benchmarks were
identified based on numbers of populations at low, moderate, and high sampling coverages
corresponding to the relative degree of certainty in the biological status assessment (Table 8).
The MPG criteria involve: 1) sampling depth based on intensive sampling of adults and juveniles
of the same population for explicit estimates of life stage productivity and survival, 2) sampling
breadth based on sampling of multiple populations to provide minimum levels of replication
within an MPG, and 3) sampling breadth based on representative fractions of populations in each
MPG that are monitored.

Table 8. Major Population Group-level sampling guidelines at low, moderate, and high levels of coverage
for biological monitoring (number of populations monitored by sampling intensity).

Relative Sampling depth Sampling breadth | dsar?plmqlcoverfqe

certainty Intensive Inventory or Intensive hdicator or fnventory or

Intensive

Low <1 per species/life history <2 per species/life stage & <33% of populations
(juveniles & adults) strata (adults or juveniles) (adults or juveniles)
Moderat 1 per species/life history 2 per species/life stage & strata >33% of populations
oderate (juveniles & adults) (adults or juveniles)’ (adults or juveniles)
Hich >1 per species/life history & >2 per species/life stage & >50% of populations
'8 strata (juveniles & adults) strata (adults or juveniles)’ (adults or juveniles)

'Or two populations if only two in the strata.
Or two or three populations in strata with only two or three, respectively.

Population-level benchmarks were identified for sampling levels consistent with population
priorities for recovery (primary, contributing, stabilizing categories). The sampling strategy
directs that populations slated for recovery to high viability or large improvements will require
significant sampling efforts to determine with some certainty whether goals are met. Thus,
primary populations will require more intensive sampling than contributing populations, and
contributing populations will require more intensive sampling than stabilizing populations.
Population priority benchmarks are based on a relative data quality scale related to the depth and
breadth of sampling efforts for each population (Table 9). This plan targets sampling of Primary
populations at an A or B data quality standard, and contributing populations at a data quality
standard of C or above.
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Table 9. Population-level data quality criteria for Primary and Contributing populations based on adult
and juvenile sampling intensity. Quality ratings as based on a subjective relative scale (A to D.

Data quality Adult sampling Juvenile sampling Ag?,?nli:;gor é?ﬁ?iﬁ}z :g;

A Intensive and Intensive Yes Yes

Intensive and Extensive Yes Yes
B Intensive or Intensive Yes Yes

Extensive and Extensive Yes Yes
C Extensive or Extensive No Yes
D Indicator or Indicator No No
-- none none No No

3.5 Current Monitoring Activities

Biological status of salmon populations is currently being monitored for a subsample of
populations and attributes. Some level of monitoring is currently being conducted in a majority
of watersheds for most species (Table 1). Intensive adult monitoring is currently conducted for
all significant Spring Chinook and summer steelhead populations and many winter steelhead
populations (Table 1). Adult Fall Chinook are widely monitored at an inventory level. An
Inventory program including many chum populations has been initiated in recent years. Adult
abundance sampling for coho in Washington has been largely been limited to reintroduction
efforts above Cowlitz Dams. Oregon has recently implemented an intensive coho monitoring
program in lower Columbia streams to supplement long term intensive coho monitoring
activities in the Clackamas and Sandy rivers.

Intensive juvenile monitoring includes hydro-related studies in Upper Cowlitz, a research
program in the Kalama, the intensive watershed monitoring program in Mill, Abernathy, and
Germany Creeks, and a restoration program in the Hood River. Juvenile inventory sampling
programs involving migrant traps have recently been conducted or are currently underway for
multiple species in Mill, Abernathy, and Germany creeks (Coast strata) as part of the intensively
monitored watershed program funded by the State of Washington, Coweeman River (Cowlitz
tributary, Cascade Strata), Cedar Creek (N. Lewis tributary, Cascade strata), Wind River (Gorge
strata), and Hood River (Gorge strata). Juvenile inventory sampling also occurs at Cowlitz and
Clackamas hydropower facilities. Juvenile indicator programs include presence/absence surveys
conducted under the Forest and Fish Rules for stream typing purposes, project-related surveys
conducted under local ordinances (e.g., critical areas, wetlands protection, etc), and surveys
associated with research projects.

Monitoring of tributary populations is primarily conducted by WDFW and ODFW, respectively.
Mainstem population monitoring activities are conducted by WDFW, ODFW, NOAA, and the
USFWS. Monitored populations and attributes reflect a variety of needs and are also closely
related to funding sources. For instance, inventory fall Chinook escapement information is
collected to support inter-jurisdictional fishery management activities. Similarly, adult and
juvenile data is collected in the upper Cowlitz as part of hydro mitigation activities. The current
program was not specifically designed to provide representative samples for the purposes of
salmon recovery assessments. Note that the same information collected for the analysis of
biological status can have a variety of applications in action effectiveness monitoring as well as
uncertainty, effectiveness, and validation research.
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Table 10.  Current biological status monitoring types by subbasin and species. Dashes denote subbasins where stock is not present. Asterisks (*) are
populations where significant monitoring is not conducted. Multiple subbasins comprising a single population are denoted with boxes.

Fall Chinook Spring Steelhead

Tule Bright Chinook Cimia Winter Summer S Data source

Grays/Chinook (WA) A2t -- -- AL/J3° A1’ - A3 WDFW

« | Elochoman/Skamokawa (WA) A2 - - A3 A1 - A3 WDFW

('7) Mill/Abernathy/Germany (WA) Al/JI -- - A1/J1 A1/J17 - A1/J1 WDFW

<« | Youngs Bay (OR) Al -- -- A3 A2? -- Al ODFW

S | Big Creek (OR) Al - . A3 A2? - Al ODFW
Clatskanie (OR) Al - . A3 A2? - Al ODFW
Scappoose (OR) Al - - A3 A2? - Al ODFW
Lower Cowlitz (WA) A2 -- Al A3 A2 - 23 WDFW
Upper Cowlitz (WA) * - A1/J18 * A1/J1 - Al/J1 WDFW
Cispus (WA) * - A1/J13 * A1/31 - A1/J1 WDFW
Tilton (WA) * - - * A2/32 . A2/J2 WDFW

L | SF Toutle (WA) A2l - - * Al - A3 WDFW

Q | NF Toutle (WA) A2 -- - * A28 b A3 WDFW

5 Coweeman (WA) A2Y33 - - A3 A1/J3 - A3Y/J3 WDFW

» | Kalama (WA) A2t -- A1/32 A3 Al/J1 A1/J1 A3 WDFW

& | Lewis NF (WA) A2l AT A2/32*4 A3 A2/32° Al A2/J2 WDFW, PacifiCorp
Lewis EF (WA) A2! - - A3 Al Al A3 WDFW
Salmon (WA) * -- - A3 * - A3 WDFW
Washougal (WA) A2l - - A3 Al Al A3 WDFW
Sandy (OR) Al Al Al * A2/A2 - A2/J2 ODFW, PGE, USFS
Clackamas (OR) A3 - Al1/J2 * A2/J2 - Al1/J2 ODFW, PGE, USFS

w | Lower Gorge (WA/OR) A2l A2? = A2/J2° * - A3 WDFW, USFWS

© | Upper Gorge (WA/OR) A2 A2 A2 Al * A2/32 A3/32% WDFW, USGS

O | White Salmon (WA) A2 A2 * -- -- - * WDFW, USFS

© | Hood (OR) A3 -- A1/J1 - A1/J1 A1/J1 Al/J1 ODFW, CTWSRO, USFS

Al = Adult intensive monitoring (annual abundance based dam/weir counts or expanded survey counts), A2 = Adult Inventory monitoring (Annual relative measure of numbers
typically reported as redds/mile for the sample area), A3 =Adult indicator monitoring (periodic). J1 = Annual juvenile abundance, J2 = Juvenile Inventory monitoring, J3 =
Juvenile indicator monitoring, JT = Juvenile coded-wire tagging.

WDFW = Washington Department of Fish and Wildlife, ODFW = Oregon Department of Fish and Wildlife, PGE = Portland General Electric, CTWSRO = Warm Springs Tribe,
USFWS = U.S, Fish and Wildlife Service, USGS = U. S. Geological Survey, US Forest Service.

Y Adult abundance estimates may not include entire spawning area or time and area replicates.

% Not part of lower Columbia ESU.

8 Juvenile accounting at Cowlitz Falls Dam. Does not separate Upper Cowlitz and Cispus production.

4 Juvenile abundance monitoring will likely begin in new license period

S Juvenile migration timing only

® Juvenile abundance monitoring for Hamilton, Hardy, and Duncan Creeks. Juvenile Inventory monitoring for mainstem Columbia near Ives Island.

T Adult monitoring does not include Mill Creek. Juveniles monitored in all three streams.

8 4dult monitoring for NF Toutle. Adult index for Green River.

® Includes Cedar Creek only. Adult and juvenile monitoring will likely begin in new hydro license period.

0 Coho adult monitoring is incidental to Chinook and chum monitoring.
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3.6 Information Gaps

Current sampling efforts were evaluated based on major population group- and population-level
sampling benchmarks to highlight species, life history types, and strata where information may
be incomplete. The gap analysis indicates that existing programs fall far short of adequate
coverage necessary to provide the biological data needed to evaluate progress toward recovery
objectives with moderate or high levels of certainty.

MPG-level gaps where identified based on depth, breadth, and coverage in the number of
populations currently sampling. Some information is available for all major population groups,
but moderate and high certainty MPG benchmarks are met only for Cascade spring Chinook and
Cascade winter steelhead (Table 11). However, most of this monitoring in the Cascade strata is
focused on reintroduction efforts in the Cowlitz basin which is not be representative of other
populations in the strata. Moderate certainty MPG benchmarks are met for all spring Chinook,
summer steelhead, and coho MPGs but at least one MPG falls short for fall Chinook, winter
steelhead, and chum. Significant monitoring gaps are identified at the moderate certainty level
for fall Chinook in the Cascade and Gorge strata (lack of intensive adult monitoring and juvenile
monitoring), Gorge winter steelhead (adults and juveniles), Cascade and Gorge chum (adults and
juveniles), and Washington populations of coho (adults and juveniles).

Table 11. Summary of current sample sizes (adults/juveniles) at intensive, inventory, and indicator
sampling intensities and assessment of whether moderate or high certainty sample size
benchmarks are met by current sampling efforts (combined Washington and Oregon sampling

efforts).
Type Strata # pop Intensive  Inventory  Indicator Moderate High
Chinook
Spring Cascade 7 5/2 1/2 0/0 Yes Yes
Gorge 2 1/1 1/0 0/0
Fall Coast 7 5/1 2/0 0/0
Cascade 10 1/0 6/0 1/1
Gorge 4 0/0 3/0 1/0
Late Fall Cascade 2 2/1 0/0 0/0
Steelhead
Winter Coast 7 3/1 4/0 0/0
Cascade 14 7/3 6/4 0/1
Gorge 3 1/1 0/0 0/0
Summer Cascade 4 4/1 0/0 0/0
Gorge 2 1/1 1/1 0/0
Chum
Coast 7 2/1 1/0 4/1
Cascade 7 0/0 0/0 5/0
Gorge 2 0/0 2/1 0/0
Coho
Coast 7 5/1 0/0 2/0
Cascade 14 3/2 3/4 8/1
Gorge 4 1/1 0/1 2/0
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Population-level monitoring gaps were identified where sampling intensity and corresponding
data quality were inconsistent with population recovery priorities. Based on the sampling
strategy, this analysis assumed that populations targeted for high levels of viability or significant
improvements would require significant sampling efforts to confirm status. Significant
discrepancies between recovery targets and current sampling efforts were identified for multiple
populations of tule fall Chinook, Chum, and coho. Shortcomings were particularly pronounced
for chum and coho. Tule fall Chinook concerns were generally limited to the need for more
intensive monitoring of several primary populations, particularly where hatchery influence was
significant. Sampling efforts for bright fall Chinook and summer steelhead met population-level
benchmarks for all populations. Sampling efforts for spring Chinook and winter steelhead met
population-level benchmarks except for the contributing Toutle River spring Chinook population
and the primary lower gorge winter steelhead population.

Assessments of gaps in current monitoring programs and additional sampling needs to meet
sampling benchmarks are described in further detail for each species in the following sections.
These sections also identify additional sampling needed by population based on MPG and
population-level needs, population-specific sampling feasibility, opportunities to meet multiple
needs by focused sampling in specific subbasins, and other opportunities based on planned action
effectiveness monitoring. These priorities highlight several subbasins where more intensive
sampling programs may produce economies of scale by providing information on multiple
species. Oregon priorities are placeholders for consideration by the Oregon recovery planning
process.
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Table 12.  Summary of current data quality (A = very high, B = high, C = medium, D = low) relative to population-level sampling benchmarks by
population recovery targets (Primary, Contributing, Stabilizing). * Populations where additional sampling is needed to meet population-
level benchmarks are denoted by black shading. (Oregon information is a placeholder).

Fall Chinook  Fall Chinook Spring Chum Winter Summer Coho
(tule) (bright) Chinook steelhead steelhead

Grays/Chinook Primary (C) - - Primary (B) na - Primary (D)
; Mill/Abernathy/Germany  Contributing (A) -- -- Primary (A) na -- Contributing (A)
< | Youngs Bay (OR) Stabilizing (B) - - Primary (D) na - Stabilizing (B)
8 Big Creek (OR) Stabilizing (B) - - Contributing (D) na - Stabilizing (B)

Clatskanie (OR) Primary (B) -- -- Contributing (D) na - Primary(B)

Scappoose (OR) Stabilizing (B) - -- Contributing (D) na - Primary(B)

Lower Cowlitz Contributing (C) - - ST  Contributing (C) -

Upper Cowlitz Stabilizing (--) -- Primary (A) -- Contributing (A) -- Contributing (A)

Cispus - - Primary (A) - Contributing (A) - Contributing (A)

Tilton - -- Stabilizing (--) -- Contributing (C) - Contributing (B)
W Toutle SF - - - Primary (B) - Primary (D)
A | Toutle (NF) Stabilizing (C) -- -- -- Primary (B) -- Primary (D)
S Coweeman -- -- - Primary (B) - Primary (D)
» | Kalama Primary (C) - Primary(A) Primary (A) Primary (A) Contributing (--
8 Lewis NF -- Primary (A) Primary (B) -- Contributing (B)  Stabilizing (B)

Lewis EF - -- Primary (D) Primary (B) Primary (B)

Salmon -- = - Stabilizing (D) Stabilizing (--) --

Washougal -- -- Primary (D) Contributing (B) Primary (B)

Sandy (OR) Contributing (B) Primary (B) Primary (B) Primary (--) Primary (B) -
Clackamas (OR) Stabilizing (D) - na Contributing () Primary (B) -
w | Lower Gorge Contributing (C) -- -- Primary (B) - _
© | Upper Gorge Stabilizing (C) - - Contributing (B) Stabilizing (--) Primary (B)
O | White Salmon Contributing (C) -- Contributing (C) - - -
© | Hood (OR) Stabilizing (D) - Primary (A) -- Primary (A) Primary (A) Contributing (A)

! Benchmarks are A or B data quality for primary populations and C or higher for Contributing populations.
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3.6.1 Spring Chinook

Spring Chinook are well represented by current programs due to their occurrence in upper
portions of large subbasins upstream of hydro facilities where regulatory commitments and
obligations require monitoring. Intensive or inventory monitoring programs are underway in the
Cowlitz, Lewis, and Sandy systems, which account for the majority of lower Columbia spring
Chinook production. Long-term viability of spring Chinook depends largely on the success of
reintroduction efforts into the upper Cowlitz, Lewis, and Hood systems, which makes monitoring
of those populations a high priority. The Sandy population is also key and a high priority for
monitoring. More intensive monitoring of juvenile and adult Lewis River spring Chinook will
also be appropriate as part of experimental reintroduction evaluations. Adult and juvenile
monitoring in the Big White Salmon subbasin would increase if passage is restored over Condit
Dam, or the dam is breached. Because spring Chinook monitoring needs are generally being met
by existing programs and priorities, management emphasis should be placed on maintenance of
existing efforts. However, action effectiveness monitoring will require additional information
also pertinent to biological status evaluations.

Table 13.  Assessment of current monitoring data for lower Columbia River spring Chinook populations
and additional needs to achieve moderate and high levels of certainty in MPG status assessment
as well as population priority benchmarks.

Sampling now’ Data Recovery @ moderate’ @ high’
Population  State  Ad. Juv. quality’ designation® Ad.  Juv. Ad.  Juv.
Cascade
Cowlitz W 1 1 A Primary -- -- -- --
Cispus w 1 1 A Primary -- -- -- --
Tilton W -- -- -- Stabilizing -- -- -- --
Toutle w -- -- -- Contributing -- --
Kalama W 1 2 A Primary -- -- -- --
Lewis NF W 2 2 B Primary -- - 1° 1°
Sandy 6] 1 -- B Primary -- - - -
Gorge
Upper W 2 -- C Contributing -- --
Hood 0 1 1 A Primary -- -- -- --

! Monitoring intensity: 1 = Intensive, 2 = Inventory, 3 = Index.

2" Data quality: A = very high, B = high, C = medium, D = low. (Based on sampling history & intensity.)

3 Priority designation in WA recovery plan.

;‘ Additional monitoring need to reach prescribed level of certainty based on benchmarks: 1 = Intensive, 2 = Inventory.

Intensive monitoring of potential reintroduction efforts will be needed. Current sampling is not adequate for evaluation.

3.6.2 Fall Chinook

Most lower Columbia tule fall Chinook populations are intensively monitored for adults for use
in ocean and in-river fishery management. Fall Chinook status and trends are effectively
monitored using adult spawner surveys because spawning distribution is limited, redds and fish
are conspicuous, and carcasses are easily sampled. Juvenile data on fall Chinook is limited to the
Mill/Abernathy/Germany Intensively Monitored Watershed (IMW) program, which has only
recently been implemented. Juvenile fall Chinook are difficult to monitor due to their small size,
protracted timing of outmigration, and occurrence in the lower portions of large systems. Fall
Chinook monitoring meets high coverage guidelines for adults but additional monitoring of
juveniles would be needed for the Cascade and Gorge strata in order to clarify differences in in-
basin and out-of-basin productivities. Maintenance of existing sampling levels for adults is also
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of high priority. More intensive sampling of selected parameters for several representative
populations would also clarify the accuracy and precision of current survey methods to meet
population-level sampling benchmarks. These include time and area expansion assumptions and
relative contributions of hatchery spawners to recruitment. In order to more effectively evaluate
effects of hatchery interactions at a high level of certainty, more intensive periodic sampling of
primary populations of adults should include watersheds that have both natural and hatchery fall
Chinook populations (e.g. Kalama, and Washougal), areas where fall Chinook hatchery
production occurred for many years but was recently eliminated (Grays), and watersheds with
only natural fall Chinook populations (East Fork Lewis and Coweeman).

Table 14.  Assessment of current monitoring data for lower Columbia River fall (tule) Chinook and
additional needs to achieve moderate and high levels of certainty in MPG status assessment as
well as population priority benchmarks.

Sampling now’ Data Recovery @ moderate” @ high?
Population State  Ad. Juv. quality’  designation’  Ad.  Juv. Ad.  Juv.
Coast
Grays/Chinook W 2 - C Primary -- T
Eloch/Skam W -- C Primary 1 -- --
Mill/Aber/Ger w 1 1 A Contributing -- -- -- --
m
Youngs Bay o 1 -- B Stabilizing? -- -- -- --
Big Creek o 1 -- B Stabilizing? -- -- -- --
Clatskanie (¢} 1 -- B Primary? - -- - -
Scappoose (0] 1 -- B Stabilizing? -- -- -- --
Cascade
Lower Cowlitz w 2 -- C Contributing -- -- -- --
Upper Cowlitz w -- - -- Stabilizing -- -- -- --
Toutle W 2 -- C Stabilizing -- - -- --
Coweeman W 2 3 C Primary 1 1
Kalama w 2 -- C Primary 1 —
Lewis (EF) W 2 -- C Primary 1
Salmon Y -- -- -- Stabilizing -- -- --
Washougal W 2 -- C Primary --
Clackamas o 3 - D Contributing? 2 -- 2
Sandy o 1 -- B Stabilizing? -- -- --
Gorge
L. Gorge W/O 2 -- C Contributing - - - ——5
U. Gorge W 2 -- C Stabilizing --
White Salmon Y 2 -- C Contributing -- -
Hood O 3 -- D Stabilizing --

Monitoring intensity: 1 = Intensive, 2 = Inventory, 3 = Index.

Data quality: A = very high, B = high, C = medium, D = low. (Based on sampling history & intensity)

Priority designation in WA recovery plan.

Additional monitoring need to reach prescribed level of certainty based on benchmarks: 1 = Intensive, 2 = Inventory.
Intensive monitoring of gorge tule fall Chinook is problematic. The lower gorge population spawns primarily in the mainstem
Columbia River. Wind River tule Chinook fish largely spawn downstream from any suitable sampling site. Production also
includes non-listed bright fall Chinook, hence will require DNA analysis to distinguish.

The USFWS is planning to initiate monitoring on the White Salmon River. Estimation of White Salmon tule fall Chinook
production will require DNA analysis to distinguish the contribution of non-listed bright fall Chinook stocks.
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3.6.3 Late Fall Chinook

Bright fall Chinook are intensively monitored in the NF Lewis with an existing
WDFW/PacifiCorp program. Monitoring of NF Lewis fish also includes a long term CWT
program that provides detailed productivity and fishery information. The Sandy population is
intensively monitored for adults. This represents 100% coverage of populations for adults and
50% for juveniles. LR bright fall Chinook populations are currently at high or very high levels of
viability. The priority for bright fall Chinook monitoring is to maintain current levels of effort.
Intensive sampling of Sandy juveniles would be required to reach high certainty monitoring
benchmarks for this MPG.

Table 15.  Assessment of current monitoring data for lower Columbia River late fall (bright) Chinook and
additional needs to achieve moderate and high levels of certainty in MPG status assessment as
well as population priority benchmarks.

Sampling now’ Data Recovery @ moderate” @ high’
Population State Ad. Juv. quality’  designation’ Ad.  Juv. Ad. Juv.
Cascade
Lewis NF W 1 1 A Primary - - - --
Sandy O 1 -- B Primary -- -- --

Monitoring intensity: 1 = Intensive, 2 = Inventory, C = Index.

Data quality: A = very high, B = high, C = medium, D = low. (Based on sampling history & intensity.)

Priority designation in WA recovery plan.

Additional monitoring need to reach prescribed level of certainty based on benchmarks: 1 = Intensive, 2 = Inventory.

E NIV R

3.6.4 Summer steelhead

Summer steelhead are currently being monitored with moderate levels of coverage in both strata
where they occur. Intensive monitoring of adults and juveniles occurs in the Kalama and Hood
rivers. Additional intensive monitoring of juveniles in both strata would be required to meet
high status certainty benchmarks. The Wind River indexing program is a critical monitoring
component for the gorge strata and more intensive sampling of selected parameters for this
population would increase accuracy and precision of current survey methods (time and area
expansions and relative contributions of hatchery spawners to recruitment).

Table 16.  Assessment of current monitoring data for lower Columbia River summer steelhead and
additional needs to achieve moderate and high levels of certainty in MPG status assessment as
well as population priority benchmarks.

Sampling now’ Data Recovery @ moderate’ @ high?
Population State Ad. Juv. quality’  designation’ Ad.  Juv. Ad. Juv.
Cascade
Kalama w 1 1 A Primary - - - -
N.F. Lewis w 1 - B Stabilizing -- - - -
E.F. Lewis W 1 - B Primary - - -
Washougal W 1 -- B Primary -- -- - -
Gorge
Wind w 2 2 B Primary - -
Hood O 1 1 A Primary - - - -

Monitoring intensity: 1 = Intensive, 2 = Inventory, C = Index.

Data quality: A = very high, B = high, C = medium, D = low. (Based on sampling history & intensity.)

Priority designation in WA recovery plan.

Additional monitoring need to reach prescribed level of certainty based on benchmarks: 1 = Intensive, 2 = Inventory.
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3.6.5 Winter steelhead

Almost all winter steelhead populations are monitored at some level with intensive sampling
efforts represented in Coast and Cascade strata. Sampling efforts in the Cascade strata meet high
coverage benchmarks. Note that coast strata winter steelhead are not listed under the ESA, but
are addressed in the WA Recovery Plan. Monitoring efforts for Oregon lower Columbia
steelhead populations have been bolstered by Oregon’s implementation of a statistical sampling
program. Intensive juvenile and adult programs are associated with reintroduction efforts in the
upper Cowlitz and from a long-term research effort on the Kalama, although these populations
may not be entirely representative of other areas. Excellent adult data is also available from dam
counts in the Clackamas and Sandy systems. Dam count data in the Clackamas is also supported
with intensive surveys in lower basin streams. One of three gorge populations is monitored
(Hood), but this monitoring involves an intensive sampling program. Other gorge winter
steelhead populations are small and difficult to sample. The priority for winter steelhead is to
maintain existing sampling efforts. More intensive sampling of several Cascade populations is
needed to ensure representative sampling of this large MPG and to support potential
reintroduction efforts. Additional monitoring of gorge winter steelhead populations would also
be required to meet moderate or high levels of coverage.

Table 17.  Assessment of current monitoring data for lower Columbia River winter steelhead and
additional needs to achieve moderate and high levels of certainty in MPG status assessment as
well as population priority benchmarks.

Sampling now’ Data Recovery @ moderate” @ high’
Population State Ad. Juv. quality’  designation’ Ad.  Juv. Ad. Juv.
Coast
Grays/Chinook w 1 - B Not listed -- - -- -
Eloch/Skam w 1 - B Not listed -- - - -
Mill/Ab/Germ AW 1 1 A Not listed -- - - -
Youngs Bay o 2 - C Not listed -- - -- -
Big Creek (0] 2 - C Not listed -- - - -
Clatskanie (¢} 2 - C Not listed - - - -
Scappoose (0] 2 -- C Not listed -- -- -- --
Cascade
Lower Cowlitz W 2 - C Contributing - - - —
Coweeman w 1 - B Primary - - -
NF Toutle W 2 2 B Primary - - - -
SF Toutle w 1 - B Primary - - _ -
Upper Cowlitz w 1 1 A Contributing - - -- -
Cispus w 1 1 A Contributing - - -- -
Tilton W 2 - C Contributing -- - -- -
Kalama w 1 1 A Primary - - - -
N.F. Lewis W 2 2 B Contributing - - 18 1°
E.F. Lewis W 1 - B Primary - - - -
Salmon w - - - Stabilizing - - - -
Washougal w 1 - B Contributing -- - -- -
Clackamas (0] 1 2 A Primary? - - - -
Sandy (0] 2 2 B Primary? - - - -
Gorge
L. Gorge W/ 0 -- -- -- Primary --
U. Gorge W/0 -- - -- Stabilizing - - - -
Hood (0] 1 1 A Primary? -- -- -- -

Monitoring intensity: 1 = Intensive, 2 = Inventory, C = Index.
Data quality: A = very high, B = high, C = medium, D = low. (Based on sampling history & intensity.)
Priority designation in WA recovery plan.
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* Additional monitoring needed to reach prescribed level of certainty based on benchmarks: 1 = Intensive, 2 = Inventory.
’ Intensive monitoring needed for other species will also provide steelhead data.
S Intensive monitoring of potential reintroduction efforts will be needed. Current sampling is not adequate for evaluation.

3.6.6 Chum

Annual chum salmon adult monitoring programs are largely restricted to the two significant
remaining populations in the Grays River and the lower gorge. Adult and juvenile chum are
sampled by the intensive monitoring program of Mill, Abernathy, and Germany salmon
populations. Washington recently completed a project indexing numbers of chum in remnant
populations throughout the lower Columbia region. Oregon collects indicator-level information
on chum occurrence in systematic fall salmon surveys. Significant juvenile monitoring of chum
is limited to the intensive monitoring program at Mill, Abernathy, and Germany, and index
monitoring of migrants in the lower gorge population (Duncan, Hardy, Hamilton, and mainstem
Ives Island areas) by WDFW and USFWS. The small size of age 0 juvenile chum migrants
makes them very difficult to sample effectively.

Additional sampling efforts will be required to adequately monitor chum salmon populations for
ESA recovery purposes. Chum are perhaps the least monitored ESU in the lower Columbia
Region. Chum sampling priorities include continuation of current sampling, implementation of
systematic annual intensive and inventory sampling efforts for adults and juveniles in multiple
populations. This proposed program generally focuses on adult sampling because of sampling
difficulties for juvenile chum. Much of this sampling will likely be associated with effectiveness
monitoring of intensive chum restoration efforts.

Table 18.  Assessment of current monitoring data for lower Columbia River chum and additional needs to
achieve moderate and high levels of certainty in MPG status assessment as well as population
priority benchmarks.

Sampling now’ Data Recovery @ moderate’ @ high’
Population State  Ad. Juv. quality’  designation’  Ad.  Juv. Ad.  Juv.
Coast
Grays/Chinook W 1 3 B Primary -- -- --
Eloch/Skam W 3 -- D Primary -- -- -- --
Mill/Ab/Germ W 1 1 A Primary -- -- -- --
Youngs (0] 3 -- D Primary?
Big Creek (0] 3 -- D Contributing?
Clatskanie (0) 3 -- D Contributing?
Scappoose (0) 3 -- D Contributing?
Cascade
Cowlitz W 3 -- D Contributing
Kalama W 3 -- D Contributing
Lewis (EF) W 3 - D Primary
Salmon W 3 -- D Stabilizing
Washougal W 3 -- D Primary
Clackamas (0] -- -- -- Contributing?
Sandy 0] -- -- -- Primary?
Gorge
Lower Gorge W/O 2 2 B Primary -
Upper Gorge W/O 1 -- B Contributing -- --

Monitoring intensity: 1 = Intensive, 2 = Inventory, C = Indicator.

Data quality: A = very high, B = high, C = medium, D = low. (Based on sampling history & intensity.)

Priority designation in WA recovery plan.

Additional monitoring need to reach prescribed level of certainty based on benchmarks: 1 = Intensive, 2 = Inventory.
Intensive monitoring of chum in the mainstem Columbia would be costly relative to the value.
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3.6.7 Coho

Status assessments of wild coho are hampered by a lack of monitoring data, particularly long-
term time series of data. Washington samples are limited to reintroduction efforts in the upper
Cowlitz and juvenile migrant sampling of a few populations. Long term dam count data is
available for the Clackamas and Sandy rivers. The Clackamas data includes juvenile indices
from downstream passage monitoring at North Fork Dam as well as systematic sampling of
tributaries downstream from the dam. Oregon has recently implemented a systematic statistical
sampling program in Coast strata tributaries. Adult coho are difficult to survey because of their
run timing during fall freshets and wide dispersion throughout a subbasin. Current effort levels
for coho are not adequate to meet MPG or population-level monitoring benchmarks. Additional
intensive and inventory surveys of coho will be required in many areas, particularly in
Washington tributaries.

Table 19.  Assessment of current monitoring data for lower Columbia River coho and additional needs to
achieve moderate and high levels of certainty in MPG status assessment as well as population
priority benchmarks.

Sampling now’ Data Recovery @ moderate’ @ high?
Population State  Ad. Juv. quality’  designation’  Ad.  Juv. Ad.  Juv.
Coast
Grays/Chinook W 3 -- D Primary
Eloch/Skam W 3 -- D Primary
Mill/Ab/Germ W 1 1 A Contributing
Youngs Y 1 -- B Stabilizing?
Big Creek o 1 - B Stabilizing?
Clatskanie o 1 - B Primary?
Scappoose 0] 1 -- B Primary?
Cascade
Lower Cowlitz W 3 -- D Primary
Coweeman W 3 -- D Primary
NF Toutle W 3 -- D Primary
SF Toutle W 3 -- D Primary
Upper Cowlitz W 1 1 A Contributing
Cispus W 1 1 A Contributing
Tilton W 2 2 B Contributing
Kalama W 3 -- -- Contributing
NF Lewis W 2 2 B Contributing
EF Lewis W 3 -- D Primary
Salmon W 3 - D Stabilizing
Washougal W 3 - D Contributing
Clackamas o 1 2 A Primary?
Sandy o 2 2 B Primary?
Gorge
L Gorge W/0 3 -- D Primary
U Gorge W/O 3 2 D Primary
White Salmon W -- -- -- Contributing
Hood 0 1 1 A Contributing?

Monitoring intensity: 1 = Intensive, 2 = Inventory, C = Indicator.

Data quality: A = very high, B = high, C = medium, D = low. (Based on sampling history & intensity.)

Priority designation in WA recovery plan.

Additional monitoring need to reach prescribed level of certainty based on benchmarks: 1 = Intensive, 2 = Inventory.
Intensive monitoring of potential reintroduction efforts will be needed. Current sampling is not adequate for evaluation.
The USFWS is planning to initiate monitoring on the White Salmon River.

QLR W~
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3.7 Implementation Actions

M.M-1. Maintain current biological sampling efforts for representative priority
populations of all species and strata.

Lead: WDFW, ODFW

Funding source: WA Salmon Recovery Funding Board, NOAA/Mitchell Act, Tacoma
Public Utility District, Northwest Power and Conservation Council/Bonneville Power
Administration, OR Watershed Enhancement Board, Portland General Electric

Rationale: Current biological monitoring programs are implemented and funded by a
variety of parties and provide the basis for current status assessments, recovery plans, and
ongoing harvest management. Current programs are adequate for some recovery plan
applications but fall short in other areas. Thus, effective monitoring and evaluation will
require more funding, not less. This RM&E program seeks a balance in commitments
between monitoring, protection, and restoration activities. This plan does not prescribe
intensive monitoring of every parameter in all populations of every stratum. However,
this approach places a premium value on information and data provided by existing
programs. The long-term nature of many programs provides particularly valuable
information for distinguishing real trends from sampling noise or normal variation.
Current monitoring activities have been implemented with a mixture of hard and soft
funds. In many cases, long term funding of key programs is not assured. Loss of
significant components of current biological monitoring programs would significantly
reduce the accuracy and precision of evaluations of progress or lack thereof to recovery
goals. Table 12 identifies priorities for maintaining current biological sampling efforts for
representative populations in each stratum.

6-yvear Implementation Work Schedule Activities:

a. Identify current funding levels and sources.
b. Solidify long-term commitments to maintain adequate funding.

Identify data reporting schedules.
d. Identify constraints and uncertainties.

e. Identify coordination considerations.

M.M-2. Implement additional intensive biological monitoring for juveniles and/or
adults in all strata to meet representative monitoring needs of multiple species.

Lead: WDFW

Funding source: State of Washington, PacifiCorp (contingent on licensing).

Rationale: Intensive biological monitoring activities of adults and juveniles in one
subbasin can provide critical information for multiple species with significant economy.
For instance, juvenile migrant trapping during spring can provide abundance,
productivity, and diversity information on both coho and steelhead. Fall spawner surveys
can index overlapping distributions and timing of chum, fall Chinook, and coho in
different portions of a subbasin. Current Intensive Watershed Monitoring efforts in Mill,
Abernathy, and Germany subbasins are an example of a comprehensive intensive
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monitoring program that meets numerous biological sampling moderate sampling level
needs for species in the Coast Strata while also providing valuable information on habitat
action effectiveness and uncertain linkages in fish and habitat relationships. Intensive
biological monitoring activities in the cascade strata are primarily associated with spring
Chinook, coho, and steelhead reintroduction efforts above tributary hydro facilities. This
is critical information for both basic biological status assessment and hydro action
effectiveness monitoring. However, these intensive reintroduction monitoring efforts do
not adequately represent other species and subbasin types in the cascade strata. Intensive
monitoring of tule Fall Chinook, chum, and coho is currently inadequate to reach
moderate certainty MPG benchmarks in the Cascade strata. Intensive monitoring in all
strata is does not meet high certainty MPG benchmarks. East Fork Lewis and Coweeman
subbasins are recommended candidates for an intensive biological sampling program of
adult and juveniles in the Cascade strata to include Fall Chinook, chum, coho, winter
steelhead and summer steelhead. Grays and Elochoman/Skamokawa subbasins are
recommended candidates for additional intensive sampling in the Coast strata.

Activities:
f. Identify appropriate opportunities and funding sources.

g. Develop, submit, and support a detailed sampling proposal, work plan, and data
reporting schedules

h. Identify constraints and uncertainties

i. Identify coordination considerations

M.M-3. Implement a comprehensive natural coho sampling program in Washington
in all strata.

Lead: WDFW
Funding source: NPCC/BPA.

Rationale: Adult and juvenile coho monitoring efforts in all watersheds are currently
insufficient to adequately assess population status and viability parameters. A
comprehensive coho monitoring program consisting of a combination of intensive,
Inventory, and Indicator adult and juvenile sampling is among the highest of priorities for
recovery monitoring in the lower Columbia River domain. A cost effective program can
be implemented in conjunction with additional monitoring of winter steelhead. Table 12
identifies priority coho populations’ inclusion in a comprehensive sampling effort.

Activities:
j- Identify appropriate funding sources

k. Develop, submit, and support a detailed sampling proposal, work plan.?, and data
reporting schedules

. Identify constraints and uncertainties

m. Identify coordination considerations

2 WDFW has proposed this work for funding by the Bonneville Power Administration’s Fish and Wildlife Program.
The proposal is currently under consideration.
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M.M-4. Expand current chum salmon sampling efforts to include more intensive and
extensive monitoring of adults and juveniles.

Lead: WDFW
Funding source: NPCC/BPA.

Rationale Chum adult spawning and juvenile surveys are currently funded with “soft
funds” and continued funding will need to be solidified. Moreover, the current funding
provides the minimum resources needed to count fish and redds and does not include
monies to conduct a thorough investigation of the accuracy of the methods used to
estimate total adult spawning escapement, adult or juvenile productivity, or diversity, in
all watersheds. Priority populations for expanded chum sampling efforts are identified in
Table 12.

Activities:

n. Identify appropriate funding sources.

o. Develop, submit, and support a detailed sampling proposal, work plan and data
reporting schedules.

p. Identify constraints and uncertainties.
q. Identify coordination considerations.

M.M-5.  Augment current sampling programs for fall Chinook and winter steelhead
with more intensive adult and juvenile sampling levels in selected areas.

Lead: WDFW

Funding source: To be determined.

Rationale: Although, existing monitoring programs for fall Chinook and winter steelhead
provide significant data on a majority of populations of all strata, much of this
information is based on Intensive or Inventory surveys which do not adequately evaluate
critical assumptions of current sampling and evaluation. Supplemental sampling is
needed to validate the accuracy of the existing approach.
Activities:

r. Complete inventory of specific limitations of existing approach.

s. Identify appropriate funding sources.

t. Develop, submit, and support a detailed sampling proposal, work plan and data
reporting schedules.

u. Identify constraints and uncertainties.

v. Identify coordination considerations.
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4.0 Habitat Status Monitoring

Habitat monitoring provides critical information for salmon-related decision making at a variety
of institutional levels and scales. Adaptive plan implementation, in the face of uncertainties in
future trends and recovery efforts, mandates regular check points on habitat conditions relative to
recovery benchmarks in order to identify the need for course corrections. Without effective
habitat protection and a means to distinguish long-term habitat trends, benefits of investments in
recovery activities will not be realized or recognized. Without demonstrable improvements in
critical habitat conditions, recovery goals for most species will not be achieved.

Habitat information addresses a multitude of critical questions including long-term cumulative
effects of recovery measures and other human activities, inferences of fish potential where
biological data is incomplete, identification of key limiting factors and functional relationships,
and site-specific effects of specific recovery measures. This chapter focuses primarily on habitat
status monitoring of cumulative effects of recovery measures and human activities in order to
assess related listing factors identified by NOAA. However, much of this same information will
have application to biological status monitoring, effectiveness monitoring of specific habitat
measures, and uncertainty or validation research. These linkages are highlighted in this chapter.

Habitat monitoring, more than any other element of this program, is complicated by issues of
multiple and overlapping objectives, scales, information needs, and jurisdictional
responsibilities. Each of these elements implies a specific set of information needs and sampling
regimens. This program identifies a comprehensive set of habitat monitoring activities designed
to address this hierarchy of needs. The program identifies sampling components at three habitat
scales: 1) watershed, hillslope/upland, and wetland conditions which are referred to in this plan
as “landscape,” 2) stream, riparian, and floodplain characteristics which are referred to in this
plan as “stream corridor”, and 3) water quality and quantity. Monitoring components are
identified for each of the three habitat scales.

Habitat Status Monitoring

Stream Corridor Landscape Water

Channel conditions Watershed Quantity

Riparian zone Uplands/Hill slopes Quality
Floodplain Wetlands

Figure 10. Elements for habitat status monitoring of fish recovery.
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4.1 Stream Corridor — Channel, Riparian & Floodplain Conditions

4.1.1 Objectives

Habitat status monitoring at the stream scale is primarily intended to characterize conditions for
salmon relative to a baseline at listing and improvements consistent with recovery. Stream
habitat conditions serve as an evolving record of aquatic ecosystem health that in turn affects the
viability of fish populations. Stream conditions reflect the direct effects of actions at the stream
habitat scale as well as watershed-scale actions and conditions that influence stream habitat
forming processes. Monitoring of stream conditions will identify long-term trends and
cumulative effects of recovery measures and other human activities at the stream and watershed
scale (Box 2).

Stream habitat information has a variety of applications critical to effective salmon recovery. A
primary application will be to evaluate the status of habitat-related statutory listing factors
identified by the NMFS listing status decision framework (NOAA 2007). Stream habitat
information is also useful for comparisons of observed and benchmark habitat conditions based
on favorable values for salmon to identify critical limiting factors and help focus actions for
maximum effect and efficiency. Comparisons of habitat suitability and potential for fish among
stream reaches and subbasins guide prioritization of areas for preservation and restoration.
Stream habitat information may be used to infer fish status in areas where biological data is
incomplete. Stream habitat information is also used to evaluate the effectiveness of site-specific
habitat actions. Finally, comparisons of landscape, stream, water, and biological information are
the basis for uncertainty and validation research designed to identify key functional relationships
and to reduce fundamental uncertainties which might constrain effective recovery plan
implementation.

x
£

Figure 11. Typical habitat conditions in a west Cascade headwater stream.
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Box 2. Questions and hypotheses addressed by stream habitat monitoring.

Question #1. Are habitat conditions stable or changing as a result of fish protection and
restoration actions, and other factors?

Null hypothesis: Stream habitat conditions are unchanged since listing.
Alternative: Stream habitat conditions have changed since listing.

Question #2. How are fish limiting factors affected by stream habitat status and trends?

Null hypothesis: Stream habitat limitations for fish are unchanged.
Alternative: Changes in stream habitat have affected critical fish limiting factors
such that improvements in fish status are likely.

Question #3.  Which streams and stream reaches are most important to fish protection and/or
restoration?

Null hypothesis: All streams and stream reaches are of equal importance to fish.
Alternative: Some streams and stream reaches are more important than others.

Question #4. What is the fish production and abundance capacity of the stream habitat and
how has it changed?

Null hypothesis: There are no significant differences in habitat productivity and capacity
for fish among areas or trends over time.

Alternative: There are significant differences in habitat productivity and capacity for
fish among areas and/or trends over time.

Question #5. Have specific stream habitat improvement actions achieved the desired physical
and biological effects? (see action effectiveness monitoring section)

Null hypothesis: Actions resulted in no change in physical or biological conditions.
Alternative: Physical or biological conditions changes as a result of the action.

Question #6. How is fish status related to stream conditions and how are stream conditions
affected by landscape/watershed factors and stream flow patterns? (see
uncertainty and validation research section

Null hypothesis: Stream conditions do not affect fish status and are unaffected
landscape/watershed factors or stream flow patterns.

Alternative: Stream  conditions affect fish status and are affected
landscape/watershed factors or stream flow patterns.

4.1.2 Strategy

The strategy includes a series of overarching guidelines consistent with the monitoring
objectives. For stream habitat monitoring, these include:

1. Complete comprehensive assessments of stream habitat status and significance to salmon
at 12 year intervals as prescribed by the Recovery Plan.

A 12 year assessment interval is identified by the recovery plan for the assessment of stream
habitat status relative to baseline conditions and benchmarks. The assessment will require a
rotating panel of habitat samples to be repeated in a 12-year cycle. The relatively long interval
between assessments provides the opportunity to distribute sampling efforts in the region across
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multiple years so that a massive effort does not need to be completed within a short time period.
The interval also recognizes the gradual or episodic nature of change at the habitat scale and
provides enough time for potential changes to accrue before reassessment.

2. Utilize a multi-level stream habitat sampling approach to address the multitude of
objectives and applications of this information.

Stream habitat information is needed for a wide variety of purposes including characterizing
conditions across the region, detecting trends, identifying problems and restoration opportunities,
evaluating action effectiveness, and characterizing linkages with fish. No single stream habitat
sampling design, level, or protocol is adequate for all of these purposes.

3. Assess stream habitat status of every subbasin in a representative fashion (although every
subbasin doesn’t need to be monitored at the same sampling level).

Listing factor criteria identified by NOAA are evaluated at the population scale. Therefore,
stream habitat monitoring must occur at the subbasin scale. Stream habitat sampling meets a
variety of needs including providing some indication of changes in habitat suitability or potential
for salmon populations where biological data is sparse. Habitat assessments can be a much more
cost-effective alternative to evaluating the freshwater production potential, particularly for
populations existing at very low levels in degraded habitats. Habitat information also provides a
systematic means of inferring relative status of less intensively-monitored populations from more
intensively-monitored populations.

4. Stratify habitat monitoring in order to represent the full range of conditions and to
maximize sampling power to detect changes.

Statistical power of tests for differences over time is increased by a spatial stratification scheme
which reduces the error variation among samples by removing between-strata differences. Given
the geographic extent of the Lower Columbia and the complexity of habitat conditions, acquiring
habitat data for all locations in the region is unrealistic. Given the very large habitat variation
across the region among strata, lack of a stratified design would greatly inflate the number of
samples needed to characterize conditions throughout the basin and to detect even moderate-
sized changes in habitat conditions.

5. Replicate samples within each stratum in order to provide a statistical basis for evaluating
differences.

There can be substantial variation in stream habitat conditions among streams and among
reaches in a stream within any given strata. Replication (collecting data from more than one
reach or site) is needed for statistical analysis of differences and trends. Differences among
strata or within strata over time can only be demonstrated by comparison to differences within
strata (Green 1979).

6. Employ both a probabilistic sampling scheme designed to representatively survey
conditions across the landscape and an index site sampling scheme designed for sensitivity
to detect significant changes in salmon habitat threats over time.

The two primary habitat sampling objectives require fundamentally different approaches to
sample site selection. Survey sampling to describe the average and range of conditions within a
stratum requires random (probabilistic) sampling in order to provide representative coverage.
Index sampling for characterizing long term trends is most efficient where sample sites are
selected based on sensitivity to likely changes and value to fish. Given the large size and
diversity of the monitoring region, the resources are simply not available to collect a sufficient
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number of samples in a completely stratified random design to evaluate habitat changes with any
reasonable degree of efficiency.

7. Employ a range of sampling intensities consistent with the multiple objectives.

A multi-level habitat monitoring approach is the best avenue for providing adequate coverage of
stream habitat information. Inventory sampling provides a big picture context for evaluating
habitat patterns across the region. Indicator monitoring will provide representative breadth across
the region and also representative index sites for periodic resampling. Intensive monitoring of
selected reaches that are significant to fish recovery will provide more sensitive indications of
temporal changes. Reconnaissance sampling provides a means of rapidly assessing problems not
reflected in habitat subsampling sites as well as restoration or preservation opportunities.

8. Monitor subbasins that are a higher priority for recovery at a greater intensity.

This habitat monitoring program is specifically designed to address salmon recovery needs. A
fundamental recovery strategy involves protection and restoration of key populations to high
levels of viability. These populations will be the focus of the most intensive stream habitat
monitoring efforts. Ideally, monitoring programs would be allocated across a representative
range of population types but resource limitations will constrain the feasibility of conducting
comprehensive monitoring programs for multiple populations within a species.

9. Design stream habitat monitoring for salmon recovery evaluations to make maximum use
of other regional monitoring where consistent.

Scale of habitat monitoring required for salmon recovery applications is very large. Information
collected for specific purposes is often useful for a variety of applications and opportunities to
utilize this information should not be overlooked. An economical habitat monitoring program
takes advantage of all potential sources of information even where they were not specifically
intended for the desired application. Stream habitat assessments should make optimum use of all
available information rather than relying on completely new and dedicated sampling efforts. The
design will also need to be flexible in order to recognize and qualify potential limitations in other
sampling. The key is understanding the limitations and applicability of each type of information.

10. Adopt habitat monitoring protocols for dedicated salmon recovery habitat monitoring that
are compatible with other regional monitoring efforts.

There is no need to reinvent the wheel if the mouse trap is not broken. Most of the current
baseline habitat information has been collected with relative standard protocols in wide use for
salmon habitat monitoring. Unless existing protocols fall significantly short of monitoring needs
for salmon recovery or a critical mass of standard methodology have not been applied, any new
work undertaken should attempt to emulate past protocols as much as possible. It is also likely
that regular protocols will have to be supplemented with additional methods or metrics in order
to meet all information needs.
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4.1.3 Indicators
4.1.3.1 Attributes & Metrics

Stream habitat conditions are characterized through a set of habitat indicators including
attributes, metrics, and statistics that reflect the suite of conditions that are relevant to salmonid
protection and recovery (Table 20). Channel morphology and complexity, riparian condition and
function, and habitat access are included as stream habitat attributes for the purposes of this
monitoring program. Metrics include attributes such as channel morphology, substrate, woody
debris, riparian cover, and bank stability.

The program recognizes the subjectivity of defining a boundary between stream and watershed
attributes due to the complexity of connectivity and functional relationships. These attributes
were grouped under the stream habitat category because they lend themselves to common
sampling and analysis protocols. Specific metrics and example statistics are also identified for
each attribute. Indicators are consistent with those identified in NOAA’s listing status decision
framework for the habitat category and with other diagnostic methods implemented in the region
including the Ecosystem Diagnosis and Treatment model (EDT) (LCFRB 2004).

4.1.3.2 Benchmarks

Assessments of habitat suitability for fish and the effects of habitat changes will rely on
quantitative and qualitative interpretations of indicators. Interpretations will be based on changes
in indicators over time as well as comparisons with benchmark values. Benchmarks do not
represent goals but are goal-related reference points or standards against which to compare
performance achievements.

Given the inherent variability and complexity of natural systems, it is impractical to establish
broadly-applicable goals for habitat conditions. A more effective approach for stream and
watershed characteristics is to develop relative measures of trends over time. Many different
combinations of attribute conditions might satisfy recovery goals. Benchmarks provide useful
reference points for the evaluation of attribute conditions in the absence of ESU or population-
specific goals at the attribute level. The recovery plan identifies habitat benchmarks based on
Properly Functioning Conditions (PFCs) identified by NOAA to reflect freshwater habitat
conditions generally favorable for salmonids spawning and rearing (NMFS 1996b). PFCs are not
goals or requirements for reaching salmon recovery. They are, however, useful reference points
for comparative purposes.
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Table 20

Attributes, metrics, and example statistics for use as indicators of stream habitat status.

Attribute

Metric

Example statistics

Relevance to Fish

Channel conditions

Channel cross-section form

Width-to-Depth ratio, entrenchment, artificial
confinement

Quality of physical habitat

Channel gradient & channel

form

Channel gradient, length & sinuosity

Suitable hydraulics and channel dynamics for habitat formation and
maintenance

Erosion and sedimentation

Percent fines, embeddedness, bed-material
composition

Adequate substrate for spawning, egg incubation, and early rearing

Habitat types Percent & frequency pools, riffles, glides, off- Spawning and rearing habitat availability
channel areas, etc...
Large Woody Debris Abundance, size, and distribution Availability of cover and complexity

Riparian zone

Vegetative Cover

Percent cover by vegetation type

Food source production, nutrient exchange, LWD recruitment, bank
stability

Shade

Percent shade

Stream temperature moderation

Invasive Species

Presence/Absence and mapping

Natural riparian function

LWD recruitment potential

Buffer width, tree size, stand density

Large woody debris recruitment

Stream bank stability

Stream bank stability indices

Stream bank stability and sedimentation

Floodplain and
channel migration

Channel migration zone
encroachment

Width of channel migration zone
Extent of connected floodplains

In-channel habitat formation and maintenance, Off-channel habitat
creation, Nutrient exchange, Flood abatement, Flood refuge,

processes Floodplain connectivity Temperature moderation
Accessibility Anthropogenic & Natural Miles/acreage of blocked habitat by type Fish Passage, Spawning habitat, Juvenile rearing, Outmigrant survival,
Barriers Adult migration timing

Barrier characteristics - location (GPS), type,
width, length, gradient, drop, bedload, %
passability etc.)
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Table 21

Salmonid freshwater benchmarks for stream habitat based on the Matrix of Pathways and Indicators (NMFS 1996b).

PATHWAY

INDICATORS

PROPERLY FUNCTIONING

AT RISK

NOT PROPERLY FUNCTIONING

Stream channel
& habitat units:

Pool Frequency

Pool Quality

Substrate

Sediment

Large Woody
Debris

Off-channel
Habitat

Refugia (important
remnant habitat)

Width/Depth Ratio

Streambank
Condition

Floodplain
Connectivity

meets pool frequency standards (below) and
large woody debris recruitment standards for
properly functioning habitat (above)

channel width (ft): pools/mi* (5:164, 10:96,15:
70, 20: 56, 25: 47, 50: 26, 75: 23, 100: 18)

meets pool frequency standards but large
woody debris recruitment inadequate to
maintain pools over time

does not meet pool frequency standards

pools >1 meter deep (holding pools) with good
cover and cool water3, minor reduction of pool
volume by fine sediment

few deeper pools (>1 meter) present or
inadequate cover/ temperature3, moderate
reduction of pool volume by fine sediment

no deep pools (<1 meter) and inadequate cover/
temperature3, major reduction of pool volume by
fine sediment

dominant substrate is gravel or cobble
(interstitial spaces clear), or embeddedness
<20%?®

gravel and cobble is subdominant, or if
dominant, embeddedness 20-30%3

bedrock, sand, silt or small gravel dominant, or if
gravel and cobble dominant, embeddedness
>30%?

< 12% fines (<0.85mm) in gravel'

12-17% (west-side)', 12-20% (east-side)'

>17% (west-side)?, >20% (east side)' fines at surface
or depth in spawning habitat?

Coast: >80 pieces/mile

>24”diameter >50ft. length;

and adequate sources of woody debris
recruitment in riparian areas

currently meets standards for properly
functioning, but lacks potential sources from
riparian areas of woody debris recruitment to
maintain that standard

does not meet standards for properly functioning
and lacks potential large woody debris
recruitment

backwaters with cover, and low energy off-
channel areas (ponds, oxbows, etc.)?

some backwaters and high energy side
channels®

few or no backwaters, no off-channel ponds?

habitat refugia exist and are adequately buffered
(e.g., by intact riparian reserves); existing
refugia are sufficient in size, number and
connectivity to maintain viable populations or
sub-populations!

habitat refugia exist but are not adequately
buffered (e.g., by intact riparian reserves);
existing refugia are insufficient in size, number
and connectivity to maintain viable populations
or sub-populations?

adequate habitat refugia do not exist'

<1024

10-12 (we are unaware of any criteria to
reference)

>12 (we are unaware of any criteria to
reference)

>90% stable; i.e. on average, less than 10% of
banks are actively eroding’

80-90% stable

<80% stable

off-channel areas are frequently hydrologically
linked to main channel; overbank flows occur
and maintain wetland functions, riparian

reduced linkage of wetland, floodplains and
riparian areas to main channel; overbank flows
are reduced relative to historic frequency, as

severe reduction in hydrologic connectivity
between off-channel, wetland, floodplain and
riparian areas; wetland extent drastically
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shade, large woody debris recruitment, and
habitat protection and connectivity in all
subwatersheds, and buffers or includes known
refugia for sensitive aquatic species (>80%
intact), and/or for grazing impacts: percent
similarity of riparian vegetation to the potential
natural community/composition >50%12

LWD recruitment, etc.) of riparian reserve
system, or incomplete protection of habitats and
refugia for sensitive aquatic species (=70-80%
intact), and/or for grazing impacts: percent
similarity of riparian vegetation to the potential
natural community/composition 25-50% or
better2

PATHWAY INDICATORS PROPERLY FUNCTIONING AT RISK NOT PROPERLY FUNCTIONING
vegetation and succession evidenced by moderate degradation of wetland | reduced and riparian vegetation/ succession
function, riparian vegetation/ succession altered significantly
Riparian Zone | Reserves the riparian reserve system provides adequate | moderate loss of connectivity or function (shade, | riparian reserve system is fragmented, poorly

connected, or provides inadequate protection of
habitats and refugia for sensitive aquatic
species (<70% intact), and/or for grazing
impacts: percent similarity of riparian vegetation
to the potential natural community/

composition <25%12

Habitat Access:

Physical Barriers

any man-made barriers present in watershed
allow upstream and downstream fish passage at
all flows

any man-made barriers present in watershed do
not allow upstream and/or downstream fish
passage at base/low flows

any man-made barriers present in watershed do
not allow upstream and/or downstream fish
passage at a range of flows

1Bjornn, T.C. and D.W. Reiser, 1991. Habitat Requirements of Salmonids in Streams. American Fisheries Society Special Publication 19:83-138. Meehan, W.R., ed.

2 Biological Opinion on Land and Resource Management Plans for the: Boise, Challis, Nez Perce, Payette, Salmon, Sawtooth, Umatilla, and Wallowa-Whitman National Forests. March 1, 1995.

3 Washington Timber/Fish Wildlife Cooperative Monitoring Evaluation and Research Committee, 1993. Watershed Analysis Manual (Version 2.0). Washington Department of Natural Resources.

4 Biological Opinion on Implementation of Interim Strategies for Managing Anadromous Fish-Producing Watersheds in Eastern Oregon and Washington, Idaho, and Portions of California (PACFISH). National
Marine Fisheries Service, Northwest Region, January 23, 1995.

5 A Federal Agency Guide for Pilot Watershed Analysis (Version 1.2), 1994,

6 USDA Forest Service, 1994. Section 7 Fish Habitat Monitoring Protocol for the Upper Columbia River Basin.

"Frissell, C.A., Liss, W.J., and David Bayles, 1993. An Integrated Biophysical Strategy for Ecological Restoration of Large Watersheds. Proceedings from the Symposium on Changing Roles in Water Resources
Management and Policy, June 27-30, 1993 (American Water Resources Association), p. 449-456.

8 \Wemple, B.C., 1994. Hydrologic Integration of Forest Roads with Stream Networks in Two Basins, Western Cascades, Oregon. M.S. Thesis, Geosciences Department, Oregon State University.

9 e.g., see Elk River Watershed Analysis Report, 1995. Siskiyou National Forest, Oregon.

10 Northwest Forest Plan, 1994. Standards and Guidelines for Management of Habitat for Late-Successional Species and Old-Growth Forest Related Species Within the Range of the Northern Spotted Owl. USDA
Forest Service and USDI Bureau of Land Management.

11 USDA Forest Service, 1993. Determining the Risk of Cumulative Watershed Effects Resulting from Multiple Activities.

12 Winward, A.H., 1989. Ecological Status of Vegetation as a Base for Multiple Product Management. Abstracts 42" Annual Meeting, Society for Range Management, Billings MT, Denver, CO: Society for Range
Management: p. 277
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4.1.3.3 Example Information

Example reporting templates for stream habitat data are depicted below. This data may be
represented in terms of site or reach-specific physical conditions or can be represented relative to
benchmark fish values. Spatial stream habitat data is well suited to presentation in a map format
and this application is facilitated by use of Geographical Information Systems. Examples are
included to illustrate how stream habitat data can be organized and used. The data included in
examples also represents baseline conditions for comparison with results of future monitoring.
Many alternative depictions might ultimately be developed.
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Figure 12. Map example depicting stream habitat data.
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Figure 13. Map example illustrating stream habitat data relative to the Properly Functioning Condition
benchmark.
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4.1.4 Sampling and Analytical Design
4.1.4.1 Framework

This program identifies a stratified, representative, multi-level sampling framework for
monitoring stream habitat to meet multiple needs including characterization of habitat status,
habitat trends, habitat action effectiveness, and fish status inferences. Elements of the design
framework are identified in Figure 14.

Element

Objectives

Sample Type
Sample Design

Spatial Strata

Salmon Recovery
Priority

Units, Replicates,
Frequency

Methods
(Sampling Level)

Methods
(Measurement
Protocols)

Indicators

Figure 14.

Definition

Goal, method or purpose of the specific
monitoring component

Subsampling site selection protocol
consistent with the objective application

Hierarchy of areas and subareas by which
sampling is organized in order to ensure
adequate representation of the full range of
conditions that occur within the region

Significance of an area or site to salmon
(sample strata pertinent to some
objective applications)

Units are the subbasins, reaches or sites
sampled. Replicates are the number of units
sampled per strata. Frequency refers to
resampling interval.

Scope and intensity of sampling
at any given site

Data collection protocol for sampling
at any given level

Attributes to be measured & benchmarks
describing reference conditions

Elements of a systematic stream habitat sampling framework.

Categories

Status
Trends
Problems
Effects

Survey
Index
Diagnostic
Focal

Ecoregion
WRIA
Subbasin
Physiographic zone
Stream Size

Stream reach tiers

Dependent on
subsample type

Indicator
Reconnaissance
Index
Intensive

Dependent on sampling
level
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Objectives

Stream habitat monitoring addresses a variety of objective applications for salmon recovery
evaluations and different applications will require slightly different but overlapping sampling
strategies and protocols. Any given habitat sample can be used in one or more of several
applications. This program labels and bundles suites of related sampling activities based on
objective applications. Labels are based on objectives but also imply different subsample site
selection, stratification, sampling intensity, and sampling protocols.

Status is a characterization of conditions across the region within and among sampling strata at
any given point in time.

Trends are changes in status over time.

Problems are specific habitat features or sites potentially targeted for action (e.g.
hydromodifications, habitat impairments, or fish barriers.)

Effects refers to specific habitat information needs for action effectiveness evaluation or research
into linkages between habitat and fish.

Sample Type

Sample type is categorized by site selection protocols dictated by the corresponding objective
application. Different applications require fundamentally different site selection protocols.

Conditions across the landscape are evaluated using Survey Samples. Survey samples are
collected in a randomly-distributed (probabilistic) manner within a sampling stratum in order to
represent average conditions and variation in conditions within that stratum. The principle
characteristics of a probabilistic design are 1) the population being sampled is clearly described;
2) every element in the population has the opportunity to be sampled with a known probability;
and 3) sample selection is carried out by a random process. Following these guidelines allows
statistical confidence levels to be placed on the estimates. Washington’s Watershed Health and
Salmon Recovery Quality Assurance Monitoring Plan (WDOE) and EPA’s EMAP program are
examples of a probabilistic sampling approach in a stratified random sampling design intended to
describe spatial patterns in conditions.

Trends over time are evaluated using Index Samples. Index samples involve periodic resampling
of specific sites. Index samples may be randomly selected from a stratum in order to describe
conditions representative of that strata or they can be specifically selected to represent a specific
set of conditions. Sampling power to detect modest incremental habitat changes is maximized
when among-site variability is controlled by concentrated periodic sampling of the same index
sites. Small incremental changes in stream conditions that result from long term trends in habitat-
forming processes can be difficult to distinguish from randomly selected sites. Thus, index
sampling will be most effective where it is focused on sites that are most sensitive to change.
Examples might include reaches in areas where development is expected to occur or critical
areas that are in limited supply. These non-randomly selected sites are not expected to be
indicative of average conditions throughout a subbasin or larger area. Therefore, index sampling
must be complemented with survey samples in order to characterize the relationship between
sensitive index and representative survey sites. Index sites are also selected to facilitate access
which improves sampling efficiency and to include areas of particular significance to fish in
order to maximize applicability to biological analyses.
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Diagnostic samples are typically used to evaluate the distribution and significance of specific
conditions or problems. Examples of diagnostic sampling might include a roving survey of
selected stream reaches to identify hydromodifications, habitat impairments, fish accessibility or
potential restoration project opportunities. Diagnostic samples are typically focused on a few
key metrics intended to guide implementation or evaluate effectiveness of specific actions or
regulations. Diagnostic sampling programs may also involve specific agencies or jurisdictions
and limited areas.

Focus samples are collected for other specific purposes such as project site planning, action
effectiveness monitoring, and uncertainty and validation research. Efforts are often limited in
scale and can involve tests of specific hypotheses or project-level planning and monitoring. They
include attempts to define cause-effect linkages between land use and habitat. Monitoring
intensity can be frequent. The cause-effect processes discovered in these studies can also be used
to relate watershed condition trends to stream habitat trends. Focal sampling methods depend on
the specific objectives. Paired treatment-control or before-and-after evaluations are examples of
focused sampling. These activities can involve intensive habitat sampling which can also have
survey or index applications.

Spatial Strata

Stream habitat monitoring is organized by a nested series of regions and watersheds including
ecoregions, WRIAs, subbasins, and physiographic zones.

Ecoregions are areas of similar geographical, climate, and habitat conditions used by NOAA to
identify major population groups of salmon which together comprise an ESU. Three ecoregions
(Coast, Cascade, and Gorge) have been identified in the lower Columbia Region (Figure 15).

Watershed Resource Inventory Areas (WRIAs) are major watershed basins identified by
Washington for administrative and planning purposes. The lower Columbia Region includes 5
WRIAs including the Grays-Elochoman, Cowlitz, Lewis, Salmon-Washougal, and Wind-White
Salmon basins.

Subbasins are smaller watershed areas within each WRIA, generally corresponding to salmon
populations identified by the TRT.

Physiographic zones reflect topographic, watershed condition, land use patterns of significance
to fish habitat (Figure 15). Boundaries of the physiographic zones do not align with watershed
boundaries but do distinguish different areas within each watershed subject to different activities
and watershed processes which translate into fish habitat effects. Four physiographic strata are
defined (Table 22). Physiographic zones are also related to land use and management patterns
and authorities. These include Federal and Industrial/Commercial Forest Lands USFS and DNR
regulation), mixed rural, transitional and agricultural lands (County and State regulation), and
urban lands (City, County, and State regulation).

Stream size varies throughout the region from small headwater tributaries to large river
mainstems. This monitoring program includes representative sampling and analysis across the
available range of stream sizes. Stream size is often categorized by stream order which is a
systematic number scheme ranging from headwater streams (1* order) though large mainstems
(4™ order or above).
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Figure 15 Spatial and physiographic strata within the Lower Columbia Basin.
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Table 22.  Definitions of physiographic zones used to in stream habitat sampling strata.

Zone Definition

Developed Large urban and residential zones in lower elevation valley floor areas along the Columbia River and I-5
corridor from Vancouver to Longview. Developed areas were distinguished based on population densities
of greater than 100 persons per square mile using 2004 census data. (Small developed areas were
eliminated from the Coast and Gorge ecoregions and were incorporated into other classifications.) Fish
habitat in these areas, typically including river mainstems and small low gradient streams has been
severely impacted by development.

Valley and foothill | Undeveloped low elevation areas, typically in rural, agricultural, managed forest, or mixed use. This zone
was derived from the lowland classification in the Washington Department of Natural Resources rain-on-
snow GIS layer, with the exception of small developed areas as described above. These areas are
expected to absorb much of the future population growth expected in the region. These areas include most
of the historically-productive habitat for fall Chinook and chum salmon.

Rain Dominated | Low to mid elevation areas, typically in mixed or managed forest use. The zone was identified from the
WDNR Rain Dominated area classification, with the exception of small developed areas as described
above. These areas historically produced significant numbers of coho, spring Chinook, and winter
steelhead.

Highland Higher elevation areas, typically forest lands. This zone was derived from WDNR rain-on-snow area
classifications (highlands, snow dominated, and peak rain-on-snow). Small areas of highlands in the Coast
Strata were lumped into the Rain Zone. Highlands areas, where still accessible to fish, are among the
most productive or potentially-productive salmon habitats in the region, particularly for summer steelhead
and coho.
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Table 23. Sample stratification scheme for representative surveys of stream habitat conditions at an
inventory sampling level across the Washington lower Columbia River salmon recovery area.

Physiographic

Ecoregion (n=3) WRIA (n=5) Subbasin (n=18) zone (n=4)? Stream order (n=4)3

Coast 25 Grays — Elochoman Grays/ Chinook! Developed 1,2, 3, 4 or higher
Valley & Foothills
Rain dominated
Highlands
Elochoman/Skamokawa
Mill/Abernathy/Germany
Cascades 26 Cowlitz Lower Cowlitz
Upper Cowlitz
Tilton
Cispus
Toutle NF
Toutle SF
Coweeman
27 Lewis Kalama
Lewis NF
Lewis EF
28 Salmon — Washougal Salmon
Washougal
Gorge 29 Wind — White Salmon Bonneuville tributaries?
Gorge tributaries
Wind River

“ “n

“n “w

“ “w

“ “

“ )

“ “n

“ “n

1Chinook River is part of WRIA 24 (Willapa) but is included for salmon habitat monitoring purposes with the Grays River
2Part of WRIA 28 (Salmon-Washougal) but included for salmon habitat monitoring purposes in the gorge strata.
3 Not every physiographic zone or stream order may be represented in every strata.

Salmon Recovery Priority

Salmon recovery priorities at the subbasin and stream reach level are a sample stratum pertinent
to some habitat monitoring applications. The salmon recovery plan categorized stream reach in
each subbasin into one of four reach tiers based on the number of fish populations that utilize
habitat in that reach, the importance of each fish population relative to regional recovery
objectives, and the significance of the reach to the specific fish populations. Reach tiers thus
represent the areas where recovery measures would yield the greatest benefits towards
accomplishing the biological objectives.

Tier 1 includes reaches with significant production or restoration potential for one or more
primary populations. Primary populations are those targeted for restoration to high or very high
levels of viability.

Tier 2 has reaches not included in Tier 1 that are of medium priority for one or more primary
species and/or high priority reaches for one or more contributing populations. Contributing
populations are those for which significant restoration will be needed to achieve a strata wide
average of medium viability.

Tier 3 includes other reaches which are medium priority for contributing populations and/or high
priority reaches for stabilizing populations.

Tier 4 includes medium priority reaches for stabilizing populations and/or low priority reaches
for all populations.
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Figure 16. Examples of reach tiers representing the areas where recovery actions would yield the greatest
benefits with respect to species recovery objectives. Example also includes subwatershed groups
are based on Reach Tiers.

Units, Replicates and Frequency

Samples might be collected at multi-year, annual, seasonal, or even daily intervals depending on
the scale of examination, the intended application, and the variability in the conditions being
characterized. Longer sampling intervals are appropriate for large-scale landscape level features
where changes are gradual or periodic and changes tend to be persistent. Thus, indicator level
sampling based on remote sensing information is effectively applied at multi-year or even
decadal intervals. In contrast, local site-specific conditions are more likely to display discernable
changes at shorter time intervals which may warrant more frequent sampling. Sampling
frequencies must consider the inherently dynamic nature of streams and sample at a sufficient
frequency to distinguish short term local variability from longer term changes and trends. Most
stream habitat surveys are typically designed to determine the pulse or condition of the stream
during low flow conditions.
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4.1.4.2 Sampling Level Protocols and Methods

This program describes four sampling levels of varying scope and intensity (Table 24). Any
given sampling level might be applied to any given objective or involve a variety of
stratification, site selection, or sampling protocol. However, each of these monitoring program
elements is closely related and different sampling levels are generally suited to different
applications. Sampling level is generally related to certainty of results with more intensive
sampling expected to provide more precise and accurate information. However, tradeoffs exist
between certainty and cost of sampling.

Standardized operating procedures (SOPs) or methods are identified in protocol manuals for the
collection of stream habitat data are essential for quality assurance/quality control (QA/QC), for
consistent implementation by disparate entities, and for the integration of independently sampled
data. Sampling and reporting methods provide a transparent and defensible source of information
that can be accessed by interested parties. Several recent publications address the importance of
protocols. The Inventory and Monitoring of Salmon Habitat in the Pacific Northwest Directory
and Synthesis of Protocols for Management/Research and Volunteers (Johnson et al, 2001)
provides detailed recommendations of specific sample protocols for habitat metrics. The Pacific
Northwest Aquatic Monitoring Partnership (PNAMP) is also currently finishing an initial side by
side test of different protocols (www.pnamp.org). A result of the PNAMP work is that the
Washington Governor’s Forum on Monitoring endorsed four sampling methods in their 2007
Salmon and Watershed Monitoring Guidance; these included: the USFS AREMP and PIBO
programs, the USEPA EMAP protocols, and the 2007 Upper Columbia Monitoring Strategy by
Tracy Hillman.

Protocols with measurement methods and sampling levels are typically closely related. A variety
of sampling protocols have been associated with habitat status sampling efforts throughout the
region. This summary describes typical protocols for each sampling level. These descriptions
also are the basis for additional sampling needs identified in this program.

Table 24.  Features of different stream habitat sampling levels.
Sampling Level
Feature , - S i
Indicator Reconnaissance Inventory Intensive
Metrics Limited Limited Moderate to Many Typically Many
Activity Remote / office On-the-ground On-the-ground On-the-ground
Focus Stream, reach or site Stream or reach Reach & habitat unit Site-specific
DEE R Quantitative or Typically Quantitative or Typically
yp Qualitative Qualitative Qualitative Quantitative
Repeatability Moderate Low Moderate High
Cost per area .
sampled Very Low Low Moderate High
USFS Level Il
Example USFS Level (OFS Visual LCFRB Watershed USFS Level Il
protocols Remote sensing ssessmen Assessments EPA EMAP
EPA Rapid Assessment Oregon Stream
Inventories
Example . .
application Survey, Index, Focal Diagnostic, Survey Survey, Index Survey, Index, Focal
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Figure 17. Examples of stream habitat measurement protocols.

Indicator-Level Sampling

Indicator level sampling identifies standard attributes of a stream based on a synthesis or analysis
of available remote sensing and GIS information. Indicator level sampling generally involves
summary and interpretation of existing information while sitting in an office at a computer.
Indicator sampling does not require on-the-ground sampling but can provide broad coverage of
selected indicators at a modest cost. Indicator level sampling is readily applicable across the
region or can be concentrated on a particular focal area. Remote sampling is best suited to
provide broad-scale geographic coverage and reflect large-scale patterns in space and over time.
Satellite imagery provides low cost answers to large scale habitat questions and also avoids
intrusion onto private property (Crawford 2007).

Remote sensing data is obtained from satellite imagery or aerial photos. Regional GIS coverages
include things like stream hydrography, watershed areas, elevation, land use, vegetation, roads,
etc. Stream scale metrics that can be derived from remote sampling include elevation, gradient,
reach length, stream width, channel confinement, tree canopy, hydromodifications, and passage
barriers. Metrics can include riparian vegetation type and cover, roads, stream crossings, river
channel morphology, and large woody debris. Measurement protocols depend on the metrics of
interest and the information available.

The U.S. Forest Service Level I inventory falls in this category. Ecosystem Diagnosis and
Treatment (EDT) parameterization can also be considered to be an indicator level
sampling/analysis exercise based on a synthesis of map and GIS data, inferences from existing
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surveys, expert observations and inferences. Indicator sampling is generally a complement to
more intensive sampling types.

Reconnaissance-Level Sampling

Reconnaissance level sampling involves field sampling based on rapid assessment or visual
assessment protocols. The prototypical activity would be walking or floating sections of stream
and categorizing what you see. This level of sampling effort is most effective for providing
general descriptions of stream habitat conditions across broad areas based on qualitative
descriptions or criteria. Qualitative assessments and conditions can be somewhat subjective,
depending on the training and experience of the surveyors. Thus reconnaissance level sampling
is most effective for providing descriptions of general habitat features. It is also particularly
effective for identifying problem sites such as potential fish migration barriers, restoration
opportunities, and the upstream extent of suitable fish habitat. Diagnostic sampling is often based
on reconnaissance-level activities.

Recent surveys by WDFW to validate EDT inputs for selected stream habitat parameters and
watershed assessments by the LCFRB to identify restoration project opportunities in key salmon
production reaches (R2 Resource Consultants 2004; SPCA 2005) are examples of
reconnaissance level surveys.

Reconnaissance sampling as described in this plan is based on rapid or visual assessment
protocols. A variety of protocols can be adopted depending on the focus of the reconnaissance.
The method involves fairly rapid coverage of large areas for data validation, future data
interpretation, ecological value assessment, development of associations, and verification of
stressor data. Visual observations are documented, typically at the reach level, based on
qualitative categories for key sample metrics. Example protocols include EPA’s Rapid
Bioassessment Protocol (Plafkin et al. 1989; Barbour et al. 1999) and NRCS’s Stream Visual
Assessment Protocol (NRCS 1998). Reconnaissance sampling can also include broad surveys
targeting specific conditions. For instance, on-the-ground visual surveys may be used to rapidly
assess the prevalence of site-specific habitat problems or restoration opportunities such as
migration barriers, sediment sources, or hydromodifications across large stream sections in
significant fish production areas.

Inventory-Level Sampling

Inventory level sampling involves on the ground (or on the water) sampling of stream and
riparian characteristics at the stream reach and the habitat unit scale. It can also involve detailed
analysis of remote sensing information (e.g. aerial photos) for some metrics. This level involves
a systematic sampling regime and measurements or estimates of habitat metrics at multiple
subsample sites within a reach at the habitat unit scale. Inventory sampling can occur at a range
sampling scopes and depths depending on the objectives and resources available. It can include a
standard set of core metrics and a variety of optional attributes. Where it involves a rigorous
subsampling scheme and a full suite of metrics, inventory sampling can be costly and time
consuming. U.S. Forest Service Level II inventories (USFS 2007), Oregon Department of Fish
and Wildlife aquatic inventories (ODFW 2006), and LCFRB Watershed Assessments (R2
Resource Consultants 2004; SPCA 2005) are examples of inventory level sampling.

Inventory sampling as described in this plan is based on ground surveys of stream habitat
conditions at the reach scale based on classification and characterization of habitat units (pool,
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rifle, etc.) and riparian conditions. U.S. Forest Service Level II inventories (USFS 2007), Oregon
Department of Fish and Wildlife aquatic inventories (ODFW 2006), and LCFRB Watershed
Assessments (R2 Resource Consultants 2004; SCPA 2005) are examples of inventory level
sampling protocols. Common protocols identify every habitat unit and collect a mixture of
quantitative and qualitative stream and riparian zone metrics at every n™ unit within a prescribed
reach. Reaches are identified based on the extent of common habitat characteristics.

Intensive-Level Sampling

Intensive sampling as described in this plan is based on ground surveys of stream habitat
conditions at the site scale based on detailed quantitative measurements at specified points or
transects. EMAP sampling protocols are an example of an intensive sampling method
(Kaufmann et al. 1999). This protocol defines reaches as a distance 40 times the low flow
wetted width and collects measurements at systematically spaced transects. Note that we
distinguish EMAP site selection protocols from EMAP data collection protocols at a specified
site. Washington’s Intensively Monitored Watersheds project is an example of an EMAP
sampling protocol.

Intensive level sampling is a detailed and concentrated field survey focused on a specific area or
application. It is distinguished from inventory sampling by more rigorous sampling protocols and
use of quantitative rather than qualitative metrics. It can incorporate all of the elements of
indicator and inventory sampling as well as additional rigor specific to its intended purpose.
Purposes can include action effectiveness monitoring of a stream restoration project for instance,
or the information needed for project level planning and design. The U.S. Forest Service Level
IIT inventory and the EMAP sampling protocol generally fit in this category.

4.1.4.3 Program Targets

Sampling targets outline the requirements necessary to carry out the monitoring program and
will be used to measure progress toward accomplishing program objectives. Targets were
defined based on minimum requirements or benchmarks necessary to address all monitoring
objectives consistent with the prescribed strategy. Targets are based on a systematic multi-tiered
stratified statistical sampling design to address survey, index, diagnostic, and focal applications
(Table 25). It is expected that some of these targets will be met by existing monitoring programs
and some will require additional sampling effort.

Survey sampling is intended to represent conditions at the subbasin level across the region.
Minimum targets for survey sampling are based on a 12-year sample rotation, probabilistic
design, indicator and inventory level surveys, sample strata including subbasins, physiographic
zones, and stream sizes, replicates of 3 sites per strata combination (Table 23). A total of 648
reaches would be sampled using the combination of a modified USFS level II and remote
sensing data collection protocol would meet this benchmark. Distribution of these samples over a
12 year period would require a sample rate of 54 reaches per year. Sample sites would initially
be selected at random from each strata but repeat sampling of the same sites in the second 12-
year rotation would also provide for an evaluation of average habitat changes across the region.
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Table 25.  Sampling targets for stream habitat monitoring by objective application and sampling type.
Status / Survey Trends / Index Problems / Diagnostic Effects / Focal
Objective Represent conditions at the Detect trends in sensitive Identify significant habitat and Design and evaluate site specific

subbasin level

indicator sites

passage problem sites &
restoration opportunities

projects, action effectiveness,
and fish linkages

Site selection criteria

Stratified Probabilistic

Non-random based on fish

All high priority salmon habitat

Action-specific

values & expected impacts reaches
Sampling level Indicator + Inventory Indicator + Intensive Indicator + Reconnaissance As appropriate
Sample unit Reach Site Reach As appropriate
Subsample stratification Subbasin x Zone x Order Subbasin x Zone Subbasin As appropriate
Total # strata 18x3x4=216 18x3 =54 18 As appropriate
Replicates / strata 3 1 variable As appropriate
Samples total 648 54 360 (approx.) As appropriate
Samples / subbasin 36 3 20 (approx.) As appropriate
Sampling frequency 12-year rotation 3-year rotation 12-year rotation As appropriate
Samples / year 54 18 30 (approx.) As appropriate
Representation >10% of available 1:100,000 not applicable 90% of tier 1 reaches As appropriate
scale reaches 50% of tier 2 reaches
Example method USFS level Il or equivalent EMAP or equivalent Rapid / Visual Assessment As appropriate
Approx allocation of total 50% 20% 20% 10%
sampling effort
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Index sampling is intended to detect trends in sensitive indicator stream reaches. Indicator sites
are specifically selected to include areas that are particularly sensitive to habitat changes as well
as significant to fish. These sites are selected independently from survey sample sites. Specified
index sites will be repeat sampled at a three year interval in order to provide temporal replication
needed to distinguish annual variation from long term trends and to characterize effects periodic
disturbances which are critical habitat forming processes. Minimum targets for index sampling
involve one reach per physiographic zone in each subbasin. The 18 subbasins typically include 3
zones each for a total of 54 sample sites. Where distributed throughout the three-year rotation,
this would require 18 sites to be sampled per year. Index sampling would be based on an
intensive indicator measurement protocol (e.g. EMAP) in order to minimize measurement error
in qualitative metrics due to potentially subjective surveyor judgment. Measurement transects in
each reach would be fixed and repeat sampled during each sample replicate.

Diagnostic sampling is intended to identify significant habitat and passage problem sites and
potential protection and restoration opportunities. Diagnostic sampling is concentrated on stream
reaches of high priority for salmon protection or restoration as identified by reach tiers defined in
the recovery plan. Minimum benchmarks for diagnostic sampling include 90% of tier 1 reaches
and 50% of tier 2 reaches. Sample numbers are based on desired benchmark coverage levels and
the numbers of Tier 1 and Tier 2 reaches in the region. Numbers vary from subbasin to subbasin
depending on the number and priority of fish populations in each as well as basin size and fish
distribution. Diagnostic sampling is conducted using rapid/visual assessment methods targeting
the features of interest.

Focal sampling is designed for a variety of specific evaluation including site specific projects,
action effectiveness, and landscape, stream, and fish linkages. Sampling elements are specific to
each evaluation and are identified as appropriate. Benchmarks also identify the relative time and
effort expected to be expended for each of the four sampling types. Effort allocation is
approximate and based on benchmark sample sizes and protocols for each type.

4.1.5 Current Monitoring Activities

There is currently no systematic and comprehensive stream habitat monitoring program in the
Lower Columbia Region adequate for evaluations of status and trends necessary to inform the
public and meet federal ESA recovery purposes (Crawford 2007). However, fish-related stream
habitat survey information is available from a diverse mix of local, state, and federal entities and
with various objectives (Table 26). Significant stream habitat sampling efforts in recent years are
summarized by subbasin in Table 27. A detailed inventory of habitat-related monitoring
activities is also presented in an Appendix.

Baseline stream and reach-level habitat conditions on the lower Columbia have been assessed
and characterized using the Ecosystem Diagnosis and Treatment (EDT) methodology (MBI
1999). EDT is a database and mechanistic model that relates fish performance to aquatic habitat
characteristics. Physical habitat conditions were described for each individual stream reach in the
form of qualitative scores for 46 indicators, known as level 2 habitat attributes. These model
inputs were then related through a set of rules to life stage specific survival in order to model fish
potential and limiting factors for the current (patient), historical (template) and “Properly
Functioning” conditions. This evaluation considered information from local experts,
observations from reconnaissance-level stream habitat surveys conducted by several
Conservation Districts in the late 1990s, and inventory-level surveys conducted periodically by
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the U.S. Forest Service on National Forest lands WDFW also conducted supplemental indicator
and reconnaissance-level assessments to support this effort. The EDT analysis was completed in
2004 for recovery and subbasin planning purposes and updated in 2007 with a more
comprehensive dataset for small first order streams not included in the initial assessment.

A variety of stream habitat data on specific areas or selected metrics have also been collected by
various parties in relation to project planning or evaluation, as well as for regulatory purposes.
Examples include surveys in the Lewis River subbasin by PacifiCorp as part of hydro
evaluations and relicensing activities and on private timberlands in the Coweeman subbasin by
Weyerhaeuser as part of forest practice evaluations.

More detailed stream habitat assessments were conducted by the LCFRB in the Kalama, Lewis,
Salmon, and Washougal subbasins during 2004 (R2 Resource Consultants 2004; SPCA 2005).
These surveys subsampled reaches stratified by stream size and significance to fish recovery,
followed a modified USFS Level II sampling protocol, collected data on stream habitat
conditions, riparian conditions, sediment sources, and also inventoried hydromodifications and
potential habitat restoration opportunities. The intent of these projects was to help fill data gaps,
identify potential enhancement, restoration, or protection projects, and to evaluate previous EDT
results.

More detailed stream habitat assessments have also been undertaken as part of Washington’s
Intensively Monitored Watershed (IMW) Project (Bilby et al. 2004). This project is a joint effort
of the Washington Departments of Fish and Wildlife and Ecology, NOAA Fisheries, EPA,
Lower Elwha Klallam Tribe and Weyerhaeuser Company and is funded by the Washington
Salmon Recovery Funding Board (http://wdfw.wa.gov/hab/imw/index.htm). The IMW project
focuses intensive fish and habitat monitoring efforts on a few locations in order to identify the
complex relationships controlling salmon response to habitat conditions and restoration
treatments. The IMW project includes Mill, Abernathy, and Germany creeks in the coast strata of
the lower Columbia Region and cooperators have begun collecting a comprehensive suite of data
in 2005 on water quantity, water quality, habitat, summer juvenile fish abundance, and smolt
production. Stream habitat surveys in the IMW are based on EMAP protocols.

At the subbasin scale, significant habitat data has been collected from inventory or intensive
level sampling efforts during the last 10-15 years in almost all of the Cascade and Gorge strata
subbasins, with the exception of the lower Cowlitz subbasin. Intensive-level stream habitat
sampling data is also available from the Mill, Abernathy, and Germany subbasin in the Coast
strata and from the Wind subbasin in the Gorge strata. However, systematic ongoing monitoring
efforts of a comprehensive suite of stream habitat conditions is currently limited to the IMW
project in the coast strata.
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Table 26.

Key entities involved in significant habitat monitoring in the lower Columbia region.

Entity

Information type

Location

Federal
U.S. Forest Service

Bureau of Land Management
U.S. Geological Survey
U.S. Fish and Wildlife Service

U.S. Army Corps of Engineers

Riparian condition and function, channel
morphology and complexity, temperature, water
quality, watershed conditions and hillslope
processes, fish passage

Water quality, stream/riparian surveys, channel
morphology and complexity

Stream flow, water quality, limited habitat
complexity and cover

Channel morphology and complexity, Stream
flows

Water quality

Kalama, Wind, Cowlitz, Lewis,
Washougal, Bonneville Tribs, Gorge
Tribs, Little White Salmon

Lower Columbia
Throughout the region
Gee Creek, Hamilton Creek, Gibbons

Creek, Lewis River
Lower Columbia Mainstem

NOAA Habitat conditions Lower Columbia Mainstem

State

WA Departments of Ecology Stream/riparian surveys, temperature, channel Lower Columbia

and Fish and Wildlife morphology and complexity

WA Department of Natural Water quality, watershed conditions and hillslope ~ Lower Columbia

Resources processes, fish passage

Washington Department of Extensive water quality in a limited number of Lower Columbia

Ecology basins, instream flows, floodplain and wetland
function; channel migration processes

State Parks Stream/riparian surveys, blocked habitat, channel  Lower Columbia
morphology and complexity

WA Department of Health Drinking water quality Statewide

Local

Clark PUD Temperature, stream and riparian surveys Salmon, East Fork Lewis, Washougal

Clark Conservation District

Wahkiakum Conservation
District

Cowlitz Conservation District

Clark County

LCFRB

Lower Columbia Fish
Enhancement Group (LCFEG)

Lower Columbia Estuary
Partnership (LCREP)

Columbia River Estuary Study
Task Force

PacifiCorp

Underwood Conservation
District

Fish First

Water quality, fish passage, habitat conditions,
fish barriers

Instream, floodplain, riparian conditions, Water
quality, temperature, fish passage

Channel complexity and morphology, water
quality, fish passage, riparian conditions

Water quality (temp/flow/quality) channel
morphology and complexity, stormwater
all limiting factors

Water quality, habitat conditions, fish/habitat
associations

Water quality, habitat conditions, fish/habitat
associ