
 

 
May 26, 2020  
 
 
Mr. Rob Markle 
National Marine Fisheries Service 
West Coast Region 
1201 Lloyd Blvd, Suite 1100 
Portland, OR 97232 
 
Subject: NOAA-NMFS-2019-0097, Lower Columbia Fish Recovery Board 

Comments on the 5-Year Status Review for Pacific Salmon and 
Steelhead  

 
Dear Mr. Markle: 
 
The Lower Columbia Fish Recovery Board appreciates the opportunity to provide 
the attached data and information in response to the National Marine Fisheries 
Service’s request for comments on the 2020 5-year status review for Pacific 
salmon and steelhead. We hope you find this information helpful in your review. If 
you have any questions regarding the attached materials, or need additional 
information, please feel free to contact me at (360) 425-1553, or via email at 
smanlow@lcfrb.gen.wa.us. 
 
Sincerely, 

 
Steve Manlow 
Executive Director 
 
Attachment: Lower Columbia Fish Recovery Board Comments on NOAA’s 5-year  
Status Review 
 
cc: LCFRB Board Members 
      Erik Neatherlin, Governors Salmon Recovery Office 
      Kessina Lee, Washington Department of Fish & Wildlife 
      Bryce Glaser, Washington Department of Fish & Wildlife 

2020 BOARD 
 
Todd Olson, Chair 
Hydro-Electric Representative  
 
Paul Greenlee, Vice Chair 
SW WA Cities Representative 
 
Dennis Weber,  
Secretary-Treasurer 
Cowlitz County Commissioner 

 
Taylor Aalvik 
Cowlitz Indian Tribe 
 
Mike Backman 
Wahkiakum County Commissioner 
 
F. Lee Grose 
Lewis County Citizen Designee 
 
Richard Mahar 
Skamania County Commissioner 
 
Hal Mahnke 
Cowlitz County Citizen Designee 
 
Gary Medvigy 
Clark County Councilor 
 
Gary Stamper 
Lewis County Commissioner 
 
Don Swanson 
SW WA Environmental 
Representative 
 
Dean Takko 
WA State Senate  
 
Olaf Thomason, Sr. 
Wahkiakum County Citizen 
Designee  
 
Jade Unger 
Clark County Citizen Designee  
 
Del Wilson 
Skamania County Citizen Designee 
 
~~~~~~~~~~~~~~~~~~~~~~~~ 
Steve Manlow 
Executive Director 
 
11018 NE 51st Circle  
Vancouver, WA  98682 
(360) 425-1555 
 

Lower Columbia Fish Recovery Board 

mailto:smanlow@lcfrb.gen.wa.us


1  

National Marine Fisheries Service 
Lower Columbia Salmon and Steelhead 5-year Status Review 

May 26, 2020 

 
Lower Columbia Fish Recovery Board 

Summary of Actions Addressing Threats Criteria 
 
Introduction 
 
The document provides a summary of actions addressing threats to Endangered Species Act (ESA) listed 
Lower Columbia River Chinook, Coho, Steelhead1, and Columbia River Chum in the Washington 
tributaries of the Lower Columbia (Lower Columbia Region) that have been taken since the 2016 5-Year 
Status Review. We are also providing results of analyses that the LCFRB and others have completed that 
will assist in evaluating population status and viability. This summary does not address actions or 
populations in the Oregon tributaries.   
 
Tributary Habitat 
 
The loss of tributary habitat resulting from a wide range of human activities continues to be a major 
factor in the decline of Lower Columbia salmon and steelhead (salmon) populations. Efforts to address 
this threat can be divided into two broad categories: habitat protection and habitat restoration. The goal 
of habitat protection is to prevent the further loss of functional habitat and watershed processes. This 
can be achieved through acquisition, regulation, land and resource management practices, and 
landowner incentives. The goal of habitat restoration is to improve habitat functions that have been 
damaged through prior land use practices, and support the reestablishment of natural processes that 
create and maintain functional habitat. This can be achieved through revegetation, instream habitat 
enhancement, floodplain connectivity, and fish passage efforts at site to watershed-scales.  
 
The Lower Columbia Salmon Recovery and Fish & Wildlife Subbasin Plan (Recovery Plan) (LCFRB 2010) 
identifies priority habitat stream reaches based on the salmon populations utilizing a reach, each 
population’s recovery designation, and the relative value of the reach within the subbasin to each 
population. Population recovery designations are based on viability goals for ESA delisting. A Primary 
population must be restored to a high or very high viability, a Contributing population to a low to 
moderate viability, and Stabilizing populations must be maintained at their baseline viability (i.e. at the 
time of initial ESA listings in 1998/1999). Based on these factors, each of the region’s anadromous river 
reaches is assigned to one of four reach categories, or tiers. Tier 1 is the highest priority, having a high 
potential value to one or more Primary population. Tier 2 is the second priority, having a high potential 
value to one or more Contributing populations. 
 
The Recovery Plan recognizes that significant increases in tributary habitat protection and restoration 
will be required in every subbasin to arrest declining trends and ensure that population status does not 
decline further (LCFRB 2010: Volume 1, Chapter 5). The Recovery Plan further identifies key land use 
programs that are important for arresting and reversing declining trends in salmon viability, and calls for 

                                                            
1 Steelhead in the Coast strata of the Lower Columbia Region are part of the Southwest Washington Steelhead 
Distinct Population Segment, but regional goals and actions incorporate these steelhead populations as key to 
Lower Columbia River Steelhead recovery.  
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additional and proactive restoration efforts to make substantial gains in habitat quantity and quality 
over the long-term. The primary focus of both protection and restoration efforts are Tier 1 and 2 stream 
reaches, which are identified as the most important for supporting performance of Primary and 
Contributing populations. The Tier 1 and 2 reaches comprise 722 of the approximately 2,280 
anadromous river miles in the 17 Washington Lower Columbia subbasins.  
 
While efforts to protect and improve habitat conditions continue in the Lower Columbia Region, there is 
unfortunately insufficient data to assess the overall effectiveness of the actions being implemented or 
whether habitat conditions within a subbasin are improving or declining. A primary reason for this is the 
lack of funding to implement the Lower Columbia Region Habitat Status and Trends Monitoring Program 
that was developed by the LCFRB and adopted in 2016, as described further below. Existing habitat 
status and trends monitoring programs are either lacking or are of insufficient scope and scale to answer 
key management questions identified in the Recovery Plan. 
 
The following is a summary of key tributary actions that have been taken since the publication of the last 
status review.   
 
Acquisition 
 
The Recovery Plan lists protection of high quality habitat as the highest priority for maintaining habitat 
functions over the long term. Since the last status review, an additional 3,285 acres of key habitat have 
been conserved through acquisition efforts. Many of these projects were coupled with comprehensive 
restoration work, including riparian plantings, and floodplain and off-channel habitat reconnection. This 
acreage does not include conservation easements obtained through other landowner incentive 
programs. One high priority 1,288 acre acquisition by the Columbia Land Trust (CLT) was funded in 2019 
(Wildboy Creek forest and Kwoneesum Dam property), as a precursor to a proposal by the Cowlitz 
Indian Tribe to remove an earthen dam that blocks anadromous fish access to 6.5 miles of moderate to 
high quality fish habitat in the upper Washougal watershed. CLT has also purchased an additional 1,119 
acres of conservation lands in the East Fork Lewis, Elochoman-Skamokawa, Grays, Mill-Abernathy-
Germany, and Wind River watersheds.  Through a variety of programs, Clark County has also acquired an 
additional 255.88 acres in the East Fork Lewis, Flume Creek, Salmon Creek, and Washougal River 
watersheds. 
 
Restoration  

 
Habitat restoration work in the tributaries is primarily implemented through non-profit organizations, 
local governments, and Tribes, and is mainly funded through programs administered by the Washington 
Salmon Recovery Funding Board (SRFB) and Recreation and Conservation Office (RCO). Additional 
funding sources include the PacifiCorp Lewis River Aquatics Fund, Tacoma Power Cowlitz River 
Restoration Fund, Bonneville Power Fish and Wildlife Program, National Estuary Program, and US Forest 
Service Title 2 Funds. Since the last status review, the SRFB increased the LCFRB’s capital project 
allocation of Lead Entity SRFB project funds from 15 to 20% of the statewide total. Between January 
2015 and February 2020, 199 additional projects were completed across all grant programs with 
available data.  

 
Table 1 lists the number of SRFB projects completed in high priority stream reaches by strata and 
subbasin between January 2015 and February 2020. In general, to qualify for funding all SRFB projects 
must target high priority stream reaches (Tier 1 and 2), focus on Primary and Contributing populations, 
and address key limiting factors identified in the LCFRB’s Habitat Strategy. Although the LFCRB project 
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funding has been increased since the last status review, it remains insufficient to comprehensively 
address habitat restoration and protection needs within all high priority stream reaches, as further 
described below. The SRFB dollars from the Pacific Coast Salmon Recovery Fund program continue to 
support the majority of tributary restoration work occurring in the Lower Columbia region.  
 
Since 2015, projects were completed in 15 of the 17 Lower Columbia regions subbasins. On average, 
habitat projects have only occurred within 16% of the high priority stream reaches at the subbasin scale, 
ranging from 0% (Salmon Creek) to 59% (Cispus River). At the regional scale, projects have only occurred 
within 11% of high priority stream reaches. A higher percentage of completed projects occurred in high 
priority stream reaches in the Gorge Stratum than the Coast or Cascade strata. This may be in part due 
to the relatively low number of stream reaches coupled with the high proportion of the Gorge stratum 
reaches targeted in watershed-scale habitat assessments and strategies. Table 2 lists the number of 
SRFB projects completed within the same timeframe, and the number of life histories supported by 
those projects. The majority of completed projects occur in stream reaches that could support multiple 
life histories, with 64% occurring in reaches that support three or more life histories. The majority of 
these projects are occurring in smaller tributary and mid-watershed stream reaches that support coho 
and winter steelhead, with less than 20% occurring in mainstem or lower basin reaches that support 
chum and Chinook, or higher elevation reaches that support summer steelhead (Table 3).     
 
Table 1. The number of completed SRFB projects in high priority stream reaches (Tier 1 and Tier 2) implemented 
from 2015 to 2020. Some projects may be counted multiple times if they span more than one Tier 1 or Tier 2 
reach.  

Strata Subbasin No. of High Priority 
Reaches with Projects 
by Subbasin 

% of High Priority 
Reaches with Projects 
by Subbasin 

% of High Priority 
Reaches with 
Projects by Strata 

Coast 

Grays 16 18% 

14% Elochoman-Skamokawa 15 13% 
Mill-Abernathy-Germany 8 10% 

Cascade 

Lower Cowlitz 4 2% 

10% 

Upper Cowlitz 17 24% 
Upper Cowlitz - Cispus 10 59% 
Toutle 24 9% 
Coweeman 19 23% 
Kalama 10 10% 
NF Lewis 15 5% 
EF Lewis 28 10% 
Salmon 0 0% 
Washougal 38 25% 

Gorge 
Lower Gorge Tributaries 2 8% 

20% 
Wind 12 26% 

Totals: 218 11% 
Averages: 15 16% 
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Table 2. The number of life histories supported by SRFB projects completed from 2015 to 2020. Life histories 
include chum, fall Chinook, spring Chinook, coho, winter steelhead, and summer steelhead.  

No. of Life Histories Supported by Projects No. of Projects % of Projects 
1 14 19% 
2 13 18% 
3 20 27% 
4 to 6 27 36% 

 
Table 3. The number of SRFB projects completed from 2015 to 2020 that target stream reaches used by each life 
history. Some projects may be counted multiple times if they occur in stream reaches that support multiple life 
histories.  

Life History No. of Projects % of Projects 
Chum 25 11% 
Fall Chinook 39 18% 
Spring Chinook 11 5% 
Coho 59 27% 
Winter Steelhead 67 31% 
Summer Steelhead 17 8% 

 
Fish Passage Projects 
In 2010 the LCFRB completed a regional culvert inventory and tidegate assessment that identified more 
than 5,000 barriers such as culverts, push-up dams and fishways. In addition to fish passage corrections 
through the Washington Department of Natural Resources (DNR) Road Maintenance and Abandonment 
Program (RMAP), three additional programs are critical for fish passage barrier corrections. These 
include the Brian Abbott Fish Barrier Removal Board (BAFBRB), Salmon Recovery Funding Board (SRFB), 
and the Family Forest Fish Passage Program (FFFPP). As noted above, from January 2015 to present, 97 
projects were completed under these programs, opening up 79 miles of stream habitat.   
 
Instream Projects 
Between January 2015 and 2020, 58 projects were completed to improve habitat conditions within 164 
miles of stream. These projects focused on a variety of key limiting factors and were designed to 
increase habitat quantity and quality by creating pools, adding cover and complexity, decreasing width 
to depth ratios, enhancing and reconnecting off-channel and side-channel habitat, reducing water 
temperatures, and/or reconnecting floodplains.  
 
Riparian Function Projects 
Between January 2015 and 2020, 34 additional projects were completed that restored and enhanced 
more than 3,640 acres of riparian habitat, and excluded livestock from 135 acres of habitat. This is a 
lower annual restoration rate than reported for the 2010 – 2014 time period, which may represent a 
reduced number of riparian restoration opportunities, or a shift in restoration project focus in the region 
(Figure 1).  
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Figure 1. The number of acres of riparian habitat restored by project completion year for the Lower Columbia 
River region (2000 – 2019).  

 
Key Land Use and Regulatory Program Actions 
 
The following is a summary of actions taken since 2015 under key regulatory programs identified in the 
Recovery Plan as important for protection of fish habitat and watershed processes.  
 
Washington Shoreline Management Act 
 
Shoreline Master Programs (SMP) include local land use policies and regulations developed under RCW 
90.58 to manage shoreline development and use. These local programs protect natural resources for 
future generations, provide for public access to public waters and shores, and plan for water-dependent 
uses. They are created in partnership with local governments and Ecology, and must comply with the 
state Shoreline Management Act and Shoreline Master Program Guidelines. In 2010, the Washington 
State Legislature updated the Guidelines to require integration of SMP regulations with critical areas 
protection requirements under the Growth Management Act (GMA). After Ecology approves the 
updated or new SMP or segment amendment, the SMP alone will provide protection for critical areas 
within shoreline jurisdictions. Since 2015, several jurisdictions have worked to update their SMPs, 
including Skamania, Clark and Cowlitz Counties. 
 
Skamania County initiated an update to their SMP in 2017. Key elements of the update include, but are 
not limited to, development of a shoreline restoration plan; establishing a no net loss of shoreline 
ecological functions standard; prioritizing water oriented uses; integration of critical areas protection 
requirements; and establishing new native vegetation buffers that vary with land use intensity and 
shoreline designation (e.g., 60-100 feet for single family residences), with associated mitigation 
requirements. The accompanying Shoreline Restoration Plan, which is intended to provide a non-
regulatory framework for the restoration of shorelines in the County, incorporates the restoration 
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priorities identified in the Recovery Plan and the LCFRB’s associated habitat strategy, and specifically 
focuses on Tier 1 and Tier 2 stream reaches. It also calls upon specific restoration plans and strategies, 
such as the Wind River Habitat Restoration Strategy (LCFRB, 2017), as key documents to guide 
watershed restoration efforts. Skamania County’s updated SMP is currently awaiting approval by 
Ecology.  
 
In 2020, Clark County initiated a “periodic review” of their SMP. Proposed changes include, but are not 
limited to: clarifying the relationship between critical areas protection and shorelines regulations; 
additional guidance for relocating floating homes and on-water residences; updates to exemption 
thresholds for freshwater docks; clarification on shifts in jurisdictional boundaries due to habitat 
restoration work that modifies the shoreline; allowances for public boat ramps in floodways; and, 
updates to jurisdictional maps. The update process is scheduled to conclude in June 2020.  
 
Cowlitz County adopted an update to their SMP in 2018. Key elements included, but are not limited to: 
increasing minimum buffer widths from 10 to 50 feet, and maximum buffer widths from 100 to 150 feet; 
establishing a Shoreline Restoration Plan; and establishing a new policy for ensuring no net loss of 
ecological functions. The Shoreline Restoration Plan references and incorporates the Recovery Plan 
subbasin chapter priorities, measures and actions as the focus for future efforts, as well as specific 
watershed strategies, such as the Lower Cowlitz River Floodplain Habitat Restoration Project Siting and 
Design Report (LCFRB, 2007).   
  
Washington Growth Management Act 
 
The Growth Management Act requires local governments to develop critical area ordinances and other 
land use regulations that guide development affecting stream and watershed processes. Since 2015, 
several jurisdictions in the Lower Columbia region updated their comprehensive land use plans.   
 
The highest level of human population growth in the Lower Columbia region has historically occurred 
within Clark County, which updated its Comprehensive Land Use Plan in 2016. As part of this update, the 
City of Battle Ground, which includes portions of the Salmon Creek and East Fork Lewis River 
watersheds, expanded their Urban Growth Area (UGA) by approximately 82 acres, incorporating an 
additional 0.4 miles of stream, 18 acres of riparian habitat, 4.7 acres of flood-prone area, 0.04 acres of 
jurisdictional shoreline, and 29 acres of Category 1 critical areas into the Urban Growth Area (UGA). The 
City of La Center, which is located predominantly within the East Fork Lewis River watershed, expanded 
its UGA by an additional 73 acres, which included 0.6 miles of stream, 17 acres of riparian habitat, and 
less than 1 acre of flood-prone area. The City of Ridgefield expanded its UGA by 111 acres, which 
included 1 mile of stream, mostly within the Gee Creek, Allen Canyon Creek, and Lower East Fork Lewis 
River watersheds. The largest jurisdiction within Clark County, the City of Vancouver changed 
approximately 1,100 acres of zoning in the Discovery/Fairgrounds Subarea Plan from Light Industrial to 
Office Campus or Business Park uses, and 465 acres of zoning in the Salmon Creek areas from urban low 
density to accommodate higher residential and mixed uses.   
 
Cumulatively, the above changes would provide for creation of 8,024 new parcels in Clark County with 
the potential for additional development, potentially affecting 64,108 acres spread across most of the 
drainage basins in the county. The Final Supplemental Environmental Impact Statement (FSEIS) for the 
update references the Recovery Plan, but does not describe whether it was used proactively to  
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determine where growth expansion should occur relative to ESA-listed salmon and steelhead habitat. 
Rather, the FSEIS indicates that impacts to ESA-listed species would be mitigated through site-by-site 
project specific reviews.  
 
Watershed Management Act 
 
Pursuant to the Watershed Management Act (Chapter 90.82 RCW), federal and state agencies, local 
governments, communities, tribes, business and agricultural interests, and environmental groups have 
developed and are implementing comprehensive water management plans to designed to meet the 
future needs of growing communities, while protecting aquatic resources. These plans establish 
minimum instream flows to ensure adequate water for salmon and steelhead, as well as identify, 
prioritize and protect water sources to meet community water supply needs. This includes establishing 
“reserved” blocks of water to meet project growth needs for specific users (e.g., single family domestic 
wells, community systems, commercial development, etc.), as well as establishing minimum instream 
flows in many basins. Adopted Water Resource Inventory Area (WRIA) plans include the WRIA 25/26 
Grays-Elochoman and Cowlitz Watershed Management Plan (adopted 2006, updated 2014), the WRIA 
27/28 Salmon-Washougal and Lewis Watershed Management Plan (adopted 2006), and the Watershed 
Management Plan for Western Water Resource Inventory Area 29A (Western WRIA 29, adopted 2005). 
Formal rules have been adopted implementing the water reservation and  instream flow requirements 
for the WRIA 27/28 Plan under WAC 172-527, but the remaining plans have not yet been subject to 
state rule-making. While the Department of Ecology is statutorily charged with implementing the WRIA 
27/28 rule, they also rely upon the remaining adopted plans as a reflection of “public interest” in water 
management decision-making and frequently consult with the LCFRB on key determinations and 
decisions.  

 
A noteworthy accomplishment since the last status review is Clark Public Utilities (CPU) progress toward 
developing the “Paradise Point” regional water supply system at the confluence of the North and East 
Forks of the Lewis River, in Clark County. Development of this new water supply source was identified as 
a high priority instream flow improvement action in the WRIA 27/28 plan. This new water supply will 
initially add up to 3.6 million gallons of water per day (gpd) to the Clark County service area, with a 
potential future capacity of up to 40 million gpd, drawing from aquifers associated with and below the 
mainstem Columbia River. Transitioning to this water supply will reduce withdrawals from existing wells 
that are in hydraulic continuity with the East Fork Lewis River, thereby increasing base summer flows by 
an estimated 3.1 cubic feet per second. Low summer flows and associated high temperatures are 
currently a key limiting factor for fish survival in the East Fork Lewis River, which supports Primary 
populations of fall Chinook, coho, chum, and summer and winter steelhead. The anticipated project 
completion date is August of 2020. The LCFRB supported CPUs efforts to secure funding for this 
important project. 

 
Since the last status review, a significant challenge in aligning community water supplies with protection 
of instream flows has emerged in the Cowlitz County portion of the North Fork Lewis River watershed. 
Based on monitoring of building permits by Ecology, utilization of the groundwater reservation for 
permit exempt wells in the upper, middle and lower reaches of the Lewis River now exceeds 50% of the 
total water allocation established in state rule, and is approaching the 75% threshold. The rate of 
modeled groundwater consumption is much faster than predicted in the adopted plan, and is driven by 
proliferation of single family residences using permit exempt wells. To the LCFRB’s knowledge, there has 
been no effort to investigate development of alternative and less impacting water supplies to meet 
long-term growth needs, or align planned residential development with water availability and instream 
flow needs.  
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A preliminary analysis of minimum lot sizes under Cowlitz County’s 2017 county-wide update to its 
Comprehensive Land Use Plan indicates that established reservations for exempt wells intended to 
protect instream flows would likely be exceeded under a full build-out scenario. The updated plan’s 
guiding principles call for “advocating for water rights and the use of existing and new permit-exempt 
wells as needed to support the land use classifications identified in this Plan”. There is no reference to 
development of regional water supplies, source substitution, or other strategies identified in the 
adopted WRIA 25/26 and 27/28 plans, to ensure instream flows are maintained as growth occurs. These 
situations highlight future challenges of balancing growth with instream flow needs in Southwest 
Washington, and the need to work proactively and collaboratively on developing less impacting water 
supplies to meet community growth needs.     

 
Washington Forest Practices Act 

 
The Washington Forest Act (Chapter 76.0 RCW) and Rules (Title 222 WAC) contain provisions to protect 
riparian buffers, and maintain and restore fish passage and roads. Large timber land owners are 
required to develop and implement Road Maintenance and Abandonment Plans (RMAP). These plans 
enhance watershed processes, reduce sediment delivery to streams and correct fish passage barriers. 
Since 1999, access to 365.6 miles of stream habitat through the correction or removal of 457 fish 
passage barriers have occurred on state and private forestland in the Lower Columbia Region. Across 
the Department of Natural Resources Pacific Cascade Region, improvements to over 12,748 miles of 
forest road have also occurred from 2001 through 2018 (DNR annual report, 2019). The Pacific Cascade 
Region encompasses much of the Lower Columbia region, as well as watersheds that drain to the 
Willapa and Grays Harbor estuaries, which do not yet support ESA-listed species.   
 
Incentives 
 
Incentives programs play an important role in encouraging enhanced stewardship of habitat by 
landowners. Examples of such programs actively used in the Lower Columbia region of Washington 
include the Conservation Reserve Enhancement Program (CREP) and the Family Forest Fish Passage 
Program (FFFPP). The local Conservation Districts are important recovery partners, and have used the 
CREP program extensively with landowners to reestablish riparian buffers and restrict livestock access to 
streams. The state’s FFFPP program also continues to assist small forest landowners with correction of 
fish passage barriers. Between 2005 and February 2020, 52 fish passage barriers were corrected or 
removed in the Lower Columbia Region, improving access to 165 miles of stream habitat. 
 
Federal Forest Plan    
 
Management of public lands and natural resources can have a significant effect on instream habitat 
conditions and watershed processes. Much of the upper subbasins in the Cascade strata are within the 
Gifford Pinchot National Forest. Resource use and protection of sensitive species and habitats are 
guided by the National Forest planning process, and implementation of the Federal Northwest Forest 
Plan.  
 
Watershed conditions in upslope/riparian and instream federal areas are evaluated through the Aquatic 
Riparian and Effectiveness Monitoring Program (AREMP) to assess status and trends of watersheds 
following implementation of the Northwest Forest Plan. The most recent status and trends report 
encompasses the first 20 years of the program, 1994 – 2013 (Miller et al. 2017). Within the AREMP 
program, the Lower Columbia Region is included in the Washington-Oregon Coast, Puget-Willamette 
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Trough, and West Cascades provinces, although the AREMP program does not include results for habitat 
within the Puget-Willamette Trough due to a lack of federal lands here. For the other provinces, 
instream and upslope/riparian conditions are compared to reference conditions among land use 
allocation types and provinces between the two survey rotations (2002 – 2009 and 2010 – 2013) to 
determine if habitat improvements are occurring.  

When comparing instream conditions between provinces, West Cascades watersheds typically had 
better instream physical habitat, pool tail fines, and substrate conditions than Washington-Oregon Coast 
watersheds, while other attributes were similar for these two areas. These same West Cascade 
attributes were also found to be about half of reference watershed condition scores, while Washington-
Oregon Coast scores for these attributes were closer to just 25% of reference conditions. Upslope and 
riparian conditions were highly variable for coastal watersheds, although signs of improvement are 
evident. West Cascade watersheds were found to have more consistent, and higher quality, upland and 
riparian conditions. Improvements in upland/riparian areas are attributed to watersheds that were 
previously heavily managed (i.e. timber harvest and roaded areas) prior to the adoption of the 
Northwest Forest Plan, suggesting management changes are supporting improved habitat conditions 
over time (Miller et al. 2017). The highest condition scores in the Northwest Forest Plan coverage area 
were associated with wilderness areas, which are fairly limited within the Lower Columbia Region. In 
general, these conclusions suggest continued improvement in watershed processes on federal lands 
across the region.  
 
East Fork Lewis River Land Use and Regulatory Program Review 

 
As part of an All-H approach to recovery, the Recovery Plan identifies key land use and management 
programs that are instrumental in supporting recovery of ESA-listed salmon and steelhead populations 
to healthy and harvestable levels. A fundamental assumption in the Recovery Plan is that federal, state, 
and local regulatory, land use and technical assistance programs would protect the environmental 
baseline from further degradation. It was also assumed that conservation-based programs would be 
implemented to further protect key salmon and steelhead habitats and their supporting ecological 
drivers, such as flow, sediment, and woody material recruitment processes. Finally, restoration- and 
enhancement-based programs would return access to blocked habitats and improve the quality of 
existing degraded habitats.  

 
In 2018, the LCFRB contracted with PC Trask and Associates, Inc. (PC Trask) to evaluate implementation 
of the stream habitat and land use elements of the Recovery Plan. This evaluation was structured as a 
pilot study and limited to a specific geographic area – the East Fork Lewis River (EFLR) watershed, which 
supports five Primary populations for recovery. PC Trask evaluated a broad suite of federal, state, local, 
and non-profit programs (partner programs) that were identified in the Recovery Plan as important to 
protecting and improving the habitat baseline. It is assumed that many lessons learned from this pilot 
effort apply to other watersheds in the region because of the overlap in program areas. This evaluation 
included the use of interviews and data analysis to determine: whether partners are using the Recovery 
Plan to guide program implementation; whether programs meet expectations regarding contribution 
toward freshwater habitat threat reductions; whether programs maintain data and information to 
support documentation of threat trajectories; and, whether programs perform compliance and 
effectiveness monitoring to ensure they are helping meet Recovery Plan objectives. Partner Programs 
evaluated are listed in Table 4. 
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Table 4. Habitat partner programs that interviews were conducted for as part of the East Fork Lewis River land 
use and Regulatory Program Review.  

Agency Program/Department 
Clark County Comprehensive Land Use & Shoreline Planning 
Clark County Community Development 
Clark County Health Department (well permits) 
Clark County Public Works 
Clark County Parks & Trails 
Clark County Vegetation Management 
Clark County Parks Operations 
City of Battle Ground Community Development 
City of Battle Ground Public Works 
City of Vancouver Operations 
City of La Center Public Works 
City of Ridgefield Community Development/Planning 
Clark Conservation District Conservation 
Clark Public Utilities Water Services 
WA DNR Aquatics Reserves 
WA DNR Aquatic Restoration 
WA DNR Forest Practices 
WA DNR Surface Mining and Reclamation 
WA ECY Shorelands and Environmental Assistance 
WA ECY Sand and Gravel Permits 
WA ECY Water Resources 
WA ECY Water Quality – 303d 
WDFW Science Division 
WDFW Office of the Director 
WDFW Habitat Program 
WDFW Southwest Washington Region 5 
WDFW Habitat Program 
WDOT RRMP Maintenance Program 
WA Department of Commerce Growth Management Act 
WA RCO FFFPP 
WA RCO PRISM 
LCFRB Salmon Recovery  
LCEP Habitat Restoration Program 
Habitat Bank, Inc. Wetland Mitigation Banks 
Fish First Habitat Restoration Program 
CLT Land Trust 
Interfluve Private Environmental Business 
USACE Seattle District, Regulatory Program 
EPA Region 10 
NRCS Clark Conservation District/NRCS 
USFS  Gifford Pinchot National Forest 
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With regard to Recovery Plan implementation and expectations, key findings and recommendations 
resulting from the evaluation include the following:  

 
• Recovery Plan expectations of partner programs are generalized, and therefore lack sufficient 

detail to support evaluation of effectiveness and adequacy in relation to threat reduction 
targets;  

• Local, state and federal implementation programs are generally designed to address and meet 
legislative or legal mandates, and clear and direct connections to Recovery Plan priorities, with 
few exceptions, are lacking; 

• Habitat Conservation Plans and other ESA-related programs, which the Recovery Plan assumed 
to be sufficient, provide legal protections for the proponent (e.g., avoid lawsuits or jeopardy). 
While they establish protection and restoration elements, it is unclear to what level these 
programs fully mitigate impacts resulting from their own actions, or contribute to restoration or 
enhancement of habitat function and capacity;  

• LCFRB as a regional recovery organization lacks capacity to proactively engage with all partners 
to improve integration of Recovery Plan priorities into their various programs. This evaluation 
revealed that where LCFRB engagement has occurred, some success was achieved. A notable 
example is incorporation of Recovery Plan reach priorities into Clark County’s previous (pre-
2015) Shoreline Master Program update;  

• The overarching assumption that existing implementation under partner program authorities 
will achieve ESA threat reduction targets of the Recovery Plan may be an underlying weakness 
of the Recovery Plan (e.g., does business as usual program implementation add up to reduced 
threats to the point that salmon and steelhead recover?);  

• Implementation of robust and comprehensive project implementation, habitat status and 
trends, and effectiveness monitoring programs that provide the basis for adaptive management 
and gaging progress toward achieving Recovery Plan goals and objectives is lacking; and 

• The assumption that partners would fully consider salmon and steelhead recovery needs in 
updates to land use programs, and rely upon the Recovery Plan for guidance in decision making, 
is not broadly supported or evident. However, many programs provide direct benefits and 
protections to ESA-listed species as a result of underlying statutory requirements that at least 
partially overlap with recovery needs.   

 
The following additional points provide a high-level summary of what was learned about monitoring 
efforts, data acquisition, and data synthesis, associated with partner programs: 

 
• Salmon recovery reporting on habitat protection and restoration focuses nearly exclusively on 

the area or length of habitat acquired or restored. Comprehensive reporting on overall 
watershed health is absent, and metrics to evaluate the trajectory of threats is immature. This is 
a gap in programs that extends beyond the EFLR: the Governor’s Salmon Recovery Office’s 
(GSRO) 2018 State of the Salmon Report comprehensively describes restoration and protection 
actions, but provides few metrics at the watershed scale to evaluate population-specific threat 
reduction status over time;  

• Regulatory programs that gage effectiveness at achieving the underlying purpose and intent of 
the land use program (e.g., protection of shorelines, critical areas, watershed processes, etc.) 
are lacking, or where present, reporting and data dissemination is generally absent. Key 
quantitative and qualitative information and data about critical areas and shoreline protection is 
not available for analysis; 
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• Programs track elements of implementation, such as numbers and types of permits and general 
location of authorized activities. However, databases are designed to manage permit or grant 
processes, and not to assess cumulative impacts on watershed processes and habitat conditions;  

• With the exception of stormwater National Pollutant Discharge Elimination System (NPDES) 
permits, implementation of a regional-scale habitat status and trends monitoring program has 
not occurred, primarily due to budget constraints. Implementing such a program is foundational 
to being able to independently, consistently and objectively evaluate the cumulative effect of 
land use programs (positive and negative) on watershed processes and habitat conditions;  

• Existing data at the restoration and conservation project scale for many programs could be 
digitized into GIS polygons to provide useful information for estimating threat trajectories; 
however, converting data would be labor intensive and may not be useful because of 
inconsistent data recording. An underlying issue, aside from geospatial database architecture, is 
sufficient staff time and training to accurately capture data; and 

• Several of the Recovery Plan partners required public disclosure or FOIA requests to acquire 
data sets at no-charge, while others required a substantial cost reimbursement. While this is a 
common and accepted practice, it is yet another sign that relationships between the Recovery 
Plan and its implementation partners are immature or absent. 

 
Examples of key metrics derived from this evaluation are presented in Appendix A.  
 

Hydropower Operations and Major Dams 
 

Hydropower facilities have affected fish passage and habitat conditions in several key Washington 
tributaries to the Lower Columbia. Actions have been and are being taken to address the tributary 
hydropower threats. These are being implemented in accordance with the FERC licenses and associated 
settlement agreements. 
  
Lewis and Cowlitz Rivers 
 
Hydropower facilities block salmon and steelhead access to the upper Cowlitz and Lewis River basins. 
Together the upper Cowlitz and Lewis River basins historically supported 11 populations of ESA-listed 
salmon and steelhead, of which seven are Primary populations, two are Contributing populations and 
two are Stabilizing populations. Reestablishing access to this blocked habitat is critical to recovery efforts. 
It will not be possible to recover spring Chinook, and efforts to recover steelhead and coho will be 
hampered, unless viable populations of these species can be restored in the upper portions of these 
basins. Programs have been initiated to reintroduce coho, steelhead and Chinook to productive habitat 
upstream of dams. Success of the reintroduction program depends on the effective collection of 
outmigrating juvenile fish so they can be transported around the impassable dams to continue their 
seaward migration. Key progress and challenges to reintroduction include the following:   
 

• Fish collection efficiencies at the Cowlitz Falls Dam in the Cowlitz River subbasin continue to 
improve. Spring Chinook, coho and steelhead are beginning to exceed the minimum 75% Fish 
Passage Survival (FPS) threshold. In addition, both steelhead and coho are trending toward the 
FERC requirement of 95% FPS. However, this FERC requirement has not yet been met.  
Challenges include lack of lack of collection efficiency measurements for steelhead kelts, as well 
as fall and winter smolts. The latter could compromise viability if smolts end up in Riffe 
Reservoir. In addition, the current methods for calculating collection efficiency at Cowlitz Falls 
are not scientifically robust – collection efficiency is measured for tagged fish, but not for 
natural origin juveniles, which is what the permit objectives require;   
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• As a technical advisor to the Fisheries Technical Committee (FTC) for the Cowlitz hydroelectric 
project, the LCFRB has been engaging in the process to update the Fisheries and Hatcheries 
Management Plan (FHMP). This FHMP calls for Cowlitz hatchery programs to assist in achieving 
recovery goals and operate programs in a manner that achieves HSRG performance criteria. The 
FHMP calls for a variety of actions that will reduce the adverse impact resulting from past 
hatchery programs. Actions implemented include discontinuing the use of non-indigenous 
(Puget Sound origin) winter steelhead hatchery broodstock, development of integrated hatchery 
broodstock, improvement to segregated programs, using weirs to reduce hatchery fish in 
natural spawning areas, and adjustments in program size. The FHMP also includes a 
comprehensive monitoring program to collect data necessary for the evaluation of hatchery 
programs with respect to their impact on natural origin populations. The LCFRB’s goal in the 
process has been to ensure the FHMP is aligned with the goals, objectives, and threat reduction 
and productivity improvement targets identified in the Recovery Plan, and further described in 
the Conservation and Sustainable Fisheries Plan (CSF Plan). The FHMP is scheduled for 
completion and submission to FERC in 2020. The degree to which the FHMP will align with the 
Recovery Plan has not yet been determined; 

• PacifiCorp has continued to improve juvenile fish collection infrastructure in the Lewis River 
watershed. Gains observed since 2017 suggest that collector modifications have been effective 
at encouraging fish to enter the collector. Percent collection efficiency (e.g., percentage of 
released smolts that enter the zone of influence and are successfully collected) has increased 
from 18.6 to 27% for steelhead, from 11.8 to 63.5% for coho, and from 0 to 50.75% for Chinook.  
Challenges with this program include lack of collection efficiency measurements for steelhead 
kelts, as well as fall and winter smolts. It should be noted, however, that measurement of kelt 
collection is not a requirement under the Settlement Agreement; and, 

• Recent preliminary decisions by the National Marine Fisheries Service (NMFS) and United States 
Fish and Wildlife Service (USFWS) delay decisions regarding reintroduction of salmon and 
steelhead into Yale Reservoir in the Lewis River watershed. This creates uncertainty regarding 
timely implementation of the Recovery Plan. Delays in timely construction of fish passage 
facilities, or implementation of in-lieu actions that would achieve equivalent or greater benefits 
for salmon or steelhead, could have a substantive bearing on whether ESA-listed coho, winter 
steelhead and spring Chinook populations in the North Fork Lewis subbasin will achieve recovery 
expectations within the Recovery Plan implementation horizon. Lack of recovery progress for 
one or more populations may place additional burden on other populations within or across 
strata, or undermine the ability to achieve recovery at the ESU scale. This is especially the case 
for spring Chinook populations, which are limited in number, and in the North Fork Lewis River 
must be restored to “high viability” to meet ESU-scale recovery goals. Delaying decisions on 
important Recovery Plan measures (“restore access through hydropower system”) for ESA-listed 
species for seven years (Yale Downstream, Section 4.5) and 11 years (Swift Upstream, Section 
4.8) beyond the 2024 Recovery Plan implementation timeline is inconsistent with the state and 
federally approved Recovery Plan. The full effects of the Services determination have not yet 
been thoroughly evaluated through the National Environmental Policy Act (NEPA), Federal 
Energy Regulation Commission (FERC) or Endangered Species Act (ESA) review processes.  

 
White Salmon River 
 
The White Salmon River supports Lower Columbia Region populations, but is within the Klickitat Lead 
Entity Area, meaning LCFRB is not the lead planner on Recovery Plan implementation for this watershed. 
With removal of the Condit Dam in the White Salmon River in 2011, anadromous fish access has been 
restored to the 30 miles of historic steelhead habitat and 12 miles of historic Chinook habitat in the 
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watershed. The removal of the dam restores access to much of the historic habitat and promotes 
natural channel forming processes and the transport of sediment and woody debris. However, a 
comprehensive monitoring program was not included as part of the regulatory requirements for 
removal of Condit dam, and funding for a comprehensive monitoring effort is lacking. The limited 
monitoring that has been conducted since the last status review indicates that natural recolonization is 
underway. The following figures shows numbers of hatchery origin (HOS) and natural origin (NOS) 
annual spring Chinook, tule fall Chinook, and bright fall Chinook returns documented to date (WDFW 
Memorandum, February 27, 2020):   

 
 

 
Figure 2. Spring Chinook salmon spawning abundance by origin in the White Salmon River, 2013 – 2019.  
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Figure 3. Tule Fall Chinook salmon spawning abundance by origin in the White Salmon River, 2010-2019. 

 
 

 
Figure 4. Bright Fall Chinook salmon spawning abundance by origin in the White Salmon River, 2010-2019. 
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Toutle River 
 
The Toutle River subbasin supports winter steelhead, coho, chum, and fall Chinook salmon. The 
Recovery Plan also identifies spring Chinook as a Contributing population, with a moderate viability goal 
in this subbasin. Current presence is unknown, but is assumed to be at extremely low abundance or 
extirpated. The Recovery Plan identifies fall Chinook, coho and winter steelhead as Primary populations, 
which are the highest priority for recovery. Because of this, the Toutle River subbasin has been a key 
focal area for recovery efforts, including hatchery and harvest reform, and habitat restoration and 
protection. However, significant recovery challenges remain in this subbasin.   
 
The current Toutle Fish Collection Facility (FCF) is in disrepair, and likely delays and rejects a sizable 
portion of adult migrants, including those destined for reaches above the Sediment Retention Structure 
(SRS). Volitional passage such as a fish ladder or roughened channel over the SRS has been identified as 
long-term option, and would be preferable, but funding has not been provided. Current release 
locations above the spillway also lead to a substantive loss in use of productive habitat due to the lack of 
a mainstem release site. As a result, all production comes from three tributaries, leaving much of the 
upper North Fork Toutle Toutle unoccupied. A very high priority short term step to improve 
reintroduction would be to immediately identify and utilize a mainstem release site in the sediment 
plain. In addition, no Chinook are currently passed upstream at FCF and the facility is not operated 
during the spring Chinook migration period. No recovery of Chinook upstream can occur until passage is 
restored. 
 
In 2018 U.S. Army Corps of Engineers (USACE) issued a Record of Decision (ROD) for a proposal to 
construct up to two incremental raises (totaling up to 23 feet) to the spillway crest of the SRS in the 
North Fork Toutle River. As noted, the SRS and associated sediment plain are major factors limiting 
recovery of salmon and steelhead in the Toutle watershed as they impede adult and juvenile fish 
passage, reduce the quality and quantity of mainstem and tributary spawning and rearing habitat, and 
reduce access to remaining functional habitat areas. The USACE proposal includes actions to improve 
the FCF and construct a new release site as part of the ROD. However, the preferred alternative will 
produce very unstable floodplain and channel conditions in the 6.5 miles of Tier 1 and Tier 2 mainstem 
reaches upstream of the SRS, for several decades at a minimum. Based on the predicted extent of 
sediment inundation from the SRS raises, 1 additional mile of Alder Creek, 1.8 miles of Hoffstadt Creek, 
and 1 mile of Deer Creek will also be inundated by this project. These tributaries comprise 35 percent of 
the contributing watershed area upstream of the SRS. Collectively, these impacts reduce potential to 
achieve threat reduction, productivity improvement, and delisting abundance targets for ESA listed 
populations in the Toutle River watershed. 
 
Hatchery and Harvest Reform 
 
The Recovery plan identifies the Washington Department of Fish and Wildlife (WDFW) as the lead 
implementing partner for 144 of the 364 actions identified as critical to supporting regional recovery 
efforts. Many of these actions relate to reducing hatchery and harvest threats. To provide the 
framework for implementing hatchery and harvest actions, the WDFW and LCFRB worked 
collaboratively to develop the Conservation and Sustainable Fisheries Plan (CSF Plan).  The CSF Plan was 
adopted in 2017, but most key actions were being implemented during its development, as early as 
2009. The goal of this plan is to support efforts to delist the four regional species under the federal ESA, 
and return these natural origin, Lower Columbia salmon and steelhead to healthy and harvestable 
levels, while sustaining viable fisheries. It sets forth reform strategies, actions, and management 
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practices that the WDFW will use in maintaining and operating its hatcheries in lower Columbia 
tributaries below Bonneville Dam, and in managing fisheries. The CSF Plan does not address hatchery 
reforms at hatcheries operated by the State of Oregon or the US Fish and Wildlife Service (USFWS), but 
it is expected that these programs will also be managed in a manner that supports ESA recovery efforts 
and sustainable harvest opportunities.  
 
This CSF Plan calls for assessing progress toward implementing hatchery and harvest reform actions, and 
reporting on an annual basis. To support this effort, the CSF Plan includes procedures for monitoring 
population responses specific to harvest and hatchery reform actions that WDFW implements, adjusting 
the hatchery and harvest programs based on evaluated fish responses, and reporting on hatchery and 
harvest reform action implementation and progress toward recovery targets2. Publication of the first 
annual CSF Plan report is in process. While the full report and results are currently not available, we 
have included below key results and metrics relating to biological phase of recovery status, natural 
origin abundance relative to ESA delisting goals, hatchery influence relative to CSF Plan delisting targets, 
harvest program reform implementation, and reform actions completed and in progress. Supporting 
data is included in Appendix B.  
 
In January of 2017, the NMFS issued a Biological Opinion for the Endangered Species Act and Magnuson-
Stevens Fishery Conservation and Management Act Essential Fish Habitat Consultation for 
implementation of the Mitchell Act Final Environmental Impact Statement (FEIS) preferred alternative 
(Mitchell Act Biop, NMFS Consultation NWR-2014-697). The Mitchell Act Biop establishes additional 
requirements and measures for management and monitoring of hatchery programs in the Lower 
Columbia region. Some of the requirements established in the Mitchell Act Biop, including timelines and 
priorities for action implementation and monitoring, do not fully align with approaches outlined in the 
CSF Plan. This highlights the need for near-term coordination between NMFS, WDFW and the LCFRB, to 
identify a path forward for meeting both Recovery Plan and Mitchell Act Biop requirements and 
expectations.   
 
Hatchery and Harvest Reform Action Implementation 
 
A total of 294 hatchery and harvest reform actions have either been completed or are actively being 
implemented by WDFW. Of these actions, 188 (64%) have monitoring timelines that extend beyond 
2020. Actions with ongoing adaptive management cycles are primarily related to fishery reform (92 
actions, 49%), followed by hatchery reform (60 actions, 32%) and associated infrastructure (36 actions, 
19%) improvements. The 71 actions with completed monitoring timelines are primarily fishery reform 
(50 actions, 70%), followed by harvest (13 actions, 18%) and infrastructure (8 actions, 11%).   
 
WDFW hatchery and harvest reform actions identified in the CSF Plan are associated with, and are 
intended to address, discrete actions in the Recovery Plan. Of the 71 hatchery and harvest recovery 
actions for which WDFW is identified as the implementing partner in the Recovery Plan, all hatchery 
actions and the majority of harvest actions are actively being implemented (Table 5). Action 
implementation does not indicate achievement of action goals, but does signal that ongoing effort is 
being made to support recovery needs in the region. Monitoring and adaptive management are 
necessary to determine the actual effectiveness of action implementation in supporting recovery goals.  
 

                                                            
2 See the section “Reporting Component” in Chapter 10 of the CSF Plan for more details.  
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Table 5.The number of WDFW recovery actions to address hatchery and harvest threats that are identified as 
completed or actively being implemented through the CSF Plan.  

Action Type No. of Recovery Plan Actions No. and Percentage of Actions Implemented through CSF Plan 
Hatchery 40 40 (100%) 
Harvest 31 27 (87%) 

 
Abundance Relative to ESA Delisting Abundance Targets  
 
Of the 72 populations of steelhead and salmon in the region, 563 have monitoring data sets sufficient to 
support 4-year natural origin abundance estimates at this time. Across species, only 26 of the 56 
populations, or 46%, are meeting or surpassing ESA delisting abundance goals when compared to 4-year 
median abundance estimates. By life history, the majority of summer (60%) and winter (59%) steelhead 
populations are meeting delisting abundance goals when compared to four year medians. Less than one 
third of coho (29%), fall Chinook (29%), and chum populations (27%) are meeting delisting abundance 
goals. No spring Chinook populations are currently meeting delisting abundance goals. In contrast, the 
region’s only late fall Chinook population, Lewis River “brights”, is consistently meeting goals. By 
recovery designation, 16 (40%) Primary populations, 7 (32%) Contributing populations, and 3 (33%) 
Stabilizing populations are meeting delisting abundance goals. From a strata perspective, only 3 (25%) of 
the Coast populations and 21 (44%) of Cascade populations are meeting goals. Only two (18%) Gorge 
strata populations are meeting goals.  
 
Of the 72 salmon and steelhead populations in the region, only 21 currently have sufficient monitoring 
data sets to support 12-year abundance estimates. With the exception of the NF Lewis late fall Chinook 
population, no Chinook or coho populations have data sets that support these longer-term abundance 
estimates.  Across species, 9 of the 21 (43%) populations with monitoring data are meeting or surpassing 
their natural origin spawner delisting abundance goals based twelve year medians. These include one 
late fall Chinook, two chum, four winter steelhead, and one summer steelhead populations. 

 
Hatchery Influence 
 
Consistent with the Hatchery Scientific Review Group (HSRG) guidance and WFWC Policy C-3619, the 
CSF Plan established proportion of hatchery origin spawners on natural spawning grounds (pHOS) 
targets for all populations, based on their respective recovery designations (i.e. Primary, Contributing, or 
Stabilizing). The CSF Plan also establishes pHOS and proportionate natural influence (PNI) targets for 
integrated programs. Twenty populations have were originally designated in the CSF Plan integrated 
hatchery program influence targets while 64 populations have segregated hatchery program influence 
targets. The Kalama fall Chinook population shifted from an integrated to a segregated program in 2017, 
and the United States Fish and Wildlife Service (USFWS) program for Abernathy Creek has since been 
discontinued. With the exception of six populations, most pHOS data sets begin in 2010 and extend 
through 2017, and about half of PNI data sets start in 2010 and end in 2016 or 2017. For these reasons, 
hatchery influence is currently being assessed primarily for the timeframe of 2010 through 2017, which 

                                                            
3 Upper Cowlitz and Cispus spring Chinook, coho, and winter steelhead populations are reported as combined 
populations because current management and monitoring strategies do not separately identify fish from these two 
populations.  
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coincides with the implementation timeframe of the majority of hatchery reform actions. An exception 
to this is chum hatchery influence because these populations have longer datasets available. The 
following is summary of progress to date for both segregated and integrated populations.  

 
Segregated Programs 
Sixteen populations currently have in-basin, segregated hatchery programs , although straying can also 
impact pHOS estimates of populations without in-basin programs. Annual pHOS estimates were 
averaged over available timeframes for chum, Chinook, and coho populations with supporting data sets, 
and then compared to CSF Plan targets. Steelhead pHOS data is not included as WDFW is assessing 
hatchery impacts to steelhead via a gene introgression study.  The results of this study are being 
finalized.  A plan for monitoring steelhead pHOS in the future is under development for NMFS as a 
Mitchell Act Biop requirement.   

 
Fall Chinook 
Most fall Chinook populations are not currently meeting pHOS targets based on averages over 
the 2014-2017 timeframe. Exceptions include the Lower Gorge population, which is currently 
meeting targets, and the Coweeman population, which is close to meeting targets. However, ten 
of the twelve fall Chinook populations with data have lower pHOS average estimates from 2014 
– 2017 than from 2010 – 2013, suggesting improvements are occurring. The single late fall 
Chinook population (NF Lewis) is meeting pHOS targets for the 2010 through 2017 time period.  
 
Weirs play an important role in observed pHOS reductions for fall Chinook: WDFW estimated 
that pHOS for the Elochoman-Skamakawa, Coweeman, Green (tributary to the NF Toutle), and 
Washougal fall Chinook populations was reduced by 9 to 45% on average for the years 2013 
through 2016 (Tweit et al. 20184). A more recent WDFW report identified pHOS reductions of 
between 1 and 48% for fall Chinook in the Grays, Elochoman, Toutle, Kalama, Coweeman, and 
Washougal between 2013 and 2017 (Wilson et al. 20195), attributable to weirs. Higher pHOS 
reductions were associated with the Elochoman, Green (tributary to NF Toutle), and Kalama 
permanent weirs than for the Grays, Coweeman, and Washougal seasonal weirs. The authors 
attributed this difference to the higher Chinook capture efficiencies at permanently installed 
weirs (Wilson et al. 2019). However, the authors also cautioned that it is imperative to better 
measure and understand the population dynamic effects of weir-induced migration delays in 
order to determine whether weirs are able to act as a net benefit to naturally spawning 
populations through pHOS reduction, or instead act as a net harm to wild populations through 
reduced population productivity due to migration delay and redistribution of spawners. This 
study also demonstrated that it is not possible to achieve pHOS goals when low weir efficiency is 
coupled with high ratios of hatchery to natural origin fish and incomplete mass marking from 
mis-clips, especially with large program sizes.  

 
Spring Chinook 
The Upper Cowlitz, North Fork Lewis and Kalama spring Chinook populations are all currently 
segregated.  PNI data is not available to assess these programs at this time. No spring Chinook 
populations are meeting pHOS targets, although hatchery influence assessment is a low priority 
because these populations are currently in the Recolonizing and Preservation phases of 
recovery.   
 

                                                            
4 Full details can be found online: https://wdfw.wa.gov/publications/02029   
5 Full details can be found online: https://wdfw.wa.gov/publications/02117 

https://wdfw.wa.gov/publications/02029
https://wdfw.wa.gov/publications/02117
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Coho 
Only the Salmon Creek coho population is meeting pHOS targets for all average timeframes, 
although this is a Stabilizing population with relatively low viability targets for ESA delisting. 
However, six of the 15 populations with data have lower pHOS average estimates from 2014 – 
2017 than from 2010 – 2013, suggesting an improvement trend at least for these populations.  
Results of population monitoring suggest that the current “stabilizing” designation for Salmon 
Creek coho should be revisited.  
 

Integrated Programs 
Eighteen populations currently have in-basin, integrated hatchery programs, although straying can still 
impact pHOS estimates of populations without in-basin programs. Annual pHOS and PNI estimates for all 
integrated populations that had supporting data were used to calculate long-term and recent averages, 
which are then compared to CSF Plan targets.   
 

Chum  
Only two chum populations have available long-term pHOS estimates: Grays/Chinook and Lower 
Gorge. The Lower Gorge chum population is meeting CSF Plan targets when compared to the 
pHOS average, whereas the Grays/Chinook population estimate is only 2% greater than the CSF 
Plan targets.    

 
Fall Chinook 
The three fall Chinook populations with integrated hatchery programs are not meeting targets, 
although where data is available, average pHOS and PNI estimates are improving over time.   
 
Coho 
Similarly to fall Chinook, the six coho populations with in-basin integrated hatchery programs 
are not meeting targets, although average pHOS estimates are improving over time for the 
Grays/Chinook and Upper Cowlitz-Cispus populations. Coho PNI estimates are not sufficient to 
assess progress.   

 
Harvest 
 
Harvest Rates 
Abundance-based harvest management strategies were developed and adopted for Washington and 
Oregon populations by the Pacific Fisheries Management Council (PFMC) in 2011 for natural origin fall 
Chinook fisheries, and in 2014 for natural origin coho fisheries. Implementation of these new strategies 
began in 2012 for fall Chinook and 2015 for coho fisheries. There are currently no abundance-based 
management strategies for steelhead, and chum fisheries have been closed in the Columbia River since 
the 1990’s (recreational) and 2013 (commercial) to protect the highly limited species.  
 
The abundance-based harvest strategies are supported in the Recovery Plan and CSF Plan because they 
provide increased conservation and harvest opportunities advantages over the previous fixed-rate 
approaches. This is accomplished by reducing conservation risk to natural origin adults during low adult 
return years, and allowing increased harvest of hatchery origin adults during higher adult fish return 
years. This approach relies on forecasting abundances so that harvest rates can be set each year. The 
range of allowable exploitation rates for ocean and Columbia River fisheries is 31-41% for Lower 
Columbia River fall Chinook, and 10-30% for Lower Columbia River coho. The abundance based harvest  
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strategy allows for higher harvest rates when forecasted abundances are relatively high, and lower 
harvest rates when forecasted abundances are relatively low.  In contrast, tributary harvest is generally 
managed for in-basin hatchery escapement needs. 
 
Table 6 depicts harvest rates by location and fish for the period prior to ESA listings (based on pre-1990’s 
estimates in the Recovery Plan), for the period of ESA listing until the adoption of abundance-based 
harvest rates, and for the time period after abundance-based harvest rates were adopted (2016 – 2018). 
Harvest rates are fairly similar since the adoption of abundance-based harvest management strategies, 
but substantially less than harvest rates prior to ESA listings. However, data is limited for the years after 
abundance-based management strategies were adopted for fall Chinook and coho. All harvest rates 
following adoption of abundance-based management strategies fall within guidelines, although fall 
Chinook and coho harvest rates included here are for both natural and hatchery origin fish (i.e. combined 
origin). Prior to the adoption of abundance-based harvest management, combined origin fall Chinook 
fishery rates in some years were greater than current maximum harvest rate guidelines, peaking at 67.2% 
for ocean fisheries for the 1998 – 2011 timeframe, while combined origin coho rates all fall within the 
abundance-based management guidelines. The abundance-based management efforts continue to 
support salmon recovery progress by supporting greater escapement of natural origin fish in the region. 
 
Table 6. Harvest rates by life history and location for Lower Columbia River fall Chinook and coho. Annual 
harvest rates are summarized based on the ESA listings (1998 – 1999) and the implementation timeframe for 
abundance-based management: 2012 for fall Chinook and 2015 for coho fisheries. Coho ocean harvest rates are 
only available through 2016. Origin data is either Combined (i.e. could include natural and hatchery origin fish) 
or NOR (natural origin fish). Pre-ESA harvest rates from the Recovery Plan and other data from the 2019 Joint 
Staff Report (ODFW and WDFW 2019). 

Life History  Origin Harvest Area Harvest Rate Range 
Pre-ESA Pre-Abundance 

Based Management 
Post-Abundance Based 

Management 
Coho Combined Ocean 60 – 90% 0.08 - 0.34% 0.11 – 0.31% 

Mainstem 
LCR 

3 – 11% 2 – 7% 

Fall Chinook Combined Ocean 70 – 80% 8.3 – 67.2% 13.8 – 30.3% 
Mainstem 
LCR 

6 - 11% 7 - 10% 

Late Fall 
Chinook 

NOR Ocean N/A 1.4 – 33.5% 14.1 – 31.3% 

 
Steelhead and spring Chinook fisheries are not managed using harvest-based abundance strategies, but 
harvest rates are fairly limited since the time of ESA listing for Lower Columbia stocks. Harvest rates are 
presented below for these fisheries for pre-ESA listing (1998) and post-ESA time periods (table 7). 
Historic fishing rates on summer and winter steelhead exceeded 70% (LCFRB 2010). Fishing rates on 
natural origin steelhead have been reduced from their historical peaks in the 1960’s by over 90% 
following prohibition of commercial steelhead harvest in the mainstem (1975), hatchery-only retention 
regulations in the Columbia River mainstem starting in 1986, and hatchery-only retention regulations in 
the tributaries during the late 1980s and early 1990s. These restrictions are reflected in the relatively 
low post-ESA harvest rates below.  The Recovery Plan estimated pre-ESA harvest rates of spring Chinook 
ranging from 20 to 65%. Spring Chinook harvest rates are substantially lower since ESA listings have 
occurred in the region. 
   



22  

 

 

 

 

Table 7. Harvest rates by life history and location for Lower Columbia River spring Chinook and steelhead. 
Annual harvest rates are summarized as prior to ESA listings and post-ESA listings (1998 – 2018). Origin data is 
either Total (i.e. could include natural and hatchery origin fish) or NOR (natural origin fish). Winter Steelhead 
harvest rates are for Lower Columbia and Willamette origin fish. Pre-ESA harvest rates from the Recovery Plan 
and post-ESA rates from the 2019 Joint Staff Report (ODFW and WDFW 2019). 

Life History  Origin Harvest Area Harvest Rate Range 
Pre-ESA Post-ESA 

Spring Chinook Combined Ocean 20 – 65% 3.1 – 14.5% 
Summer Steelhead NOR Mainstem LCR >70% 0.25 – 0.74% 
Winter Steelhead NOR Mainstem LCR 0.2 – 9.4% 

 
WDFW Columbia River Policy Evaluation  
 
Mark-Selective Fisheries 
Spring Chinook commercial and recreational fisheries in the mainstem Columbia River have impacted 
hatchery origin fish from the Cowlitz, Kalama, Lewis, and Sandy watershed programs since 2001. The 
focus of the spring Chinook fishery is generally on more abundant upriver and Willamette stocks. 
Average annual catch for the commercial fishery between 2001 and 2018 is 353 spring Chinook, with 
peak takes of 1,000 to 1,300 fish for the years 2004 through 2006. Recreational fishery average annual 
take for the same time period is 744 spring Chinook, with peak takes of 1,600 fish during the 2004 and 
2005 harvest years (ODFW and WDFW 2019).  

 
For chum, retention was eliminated in all Columbia River recreational (1992 – 1995) and commercial 
(2013) fisheries. Additionally, recreational and commercial seasons were closed or regulations modified 
to reduce the handling of chum. These management actions maximize escapement of natural origin 
populations to assist in addressing demographic risks. 
 
Alternative Gear 
Since the last status review, WDFW evaluated implementation of mark-selective fisheries and 
alternative gear under the Columbia River Policy. This included testing of commercial beach and purse 
seines targeting hatchery origin fall Chinook. While fall Chinook sport fisheries in the Columbia 
mainstem are generally not mark-selective, they are within lower river tributaries. The commercial 
fishery program for the mainstem ran from 2012 through 2016, while the recreational fishery program 
ran from 2014 through 2017 (Table 8). Implementation of mark-selective fisheries during the test period 
was generally low. For recreational fisheries, excluding 2013, less than 10% of the total fall Chinook 
harvest occurred through mark selective fisheries. Similarly, between 1.5-3% of the total fall Chinook 
harvest occurred through commercial fisheries.  
 
The Columbia River Policy review did identify lower pHOS estimates for five of the six Primary fall 
Chinook populations in the Lower Columbia River Region.  The Elochoman-Skamokawa, Mill-Abernathy-
Germany, Coweeman, Toutle, and Washougal populations all had lower pHOS estimates when annual 
rates post-policy implementation (2013 – 2017) were compared to pre-policy implementation rates 
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(2010 – 2012) (Tweit et al. 2018). Although an average reduction of 18% pHOS was calculated across 
these five populations, the majority of these reductions are assumed to be more related to the 
placement of weirs rather than the use of alternative gear (Tweit et al. 2018). The sixth Primary fall 
Chinook population, Lewis River fall Chinook, was not included in the study. 
 
All mainstem Columbia coho sport fisheries in the Lower Columbia ESU are mark-selective fisheries, and 
no natural origin fish retention can occur below Hood River. Coho tributary sport fisheries are also mark-
selective and occur in seven of the 17 regional subbasins. Implementation of mark selective fisheries 
supports the new management strategy of increasing genetic fitness of natural origin populations by 
reducing number of hatchery fish returning to natural spawning areas. 
 
Table 8. Annual harvest estimates for fall Chinook commercial and recreational mark selective fisheries (MSF). 
Percent MSF shows the percent of total fisheries in the Lower Columbia River estuary and mainstem that are 
mark selective. 

Harvest Type Year MSF Harvest Estimate Percent MSF 

Commercial 
2014 2,388 1.94% 
2015 2,905 2.92% 
2016 1,054 1.50% 

Recreational 

2012 731 1.78% 
2013 10,282 18.88% 
2014 4,936 9.29% 
2015 7,414 9.50% 
2016 2,046 4.77% 
2017 782 1.43% 

 
Fishery regulations, including catch limits and gear restrictions, were promulgated to reduce the 
handling of natural origin fish and increase harvest of hatchery fish. For Chinook and coho, these fishery 
regulations were in addition to mark selective fisheries described above.  
 
The WDFW Columbia River Policy calls for the funding, development, testing and implementation of 
alternative fishing gears and methods that would allow for  release of unmarked natural origin fish and 
non-target species with a high survival rate. Pilot beach seine and purse fisheries were authorized in 
2014-2016, and high handle rate of non-target species such as steelhead was identified as a challenge. 
Floating traps and pound nets have also been tested. The Wild Fish Conservancy implemented an 
experimental pound net program in the mainstem Lower Columbia in 2016 to assess viability of 
commercial harvest and bycatch mortality rates from this method. To date, preliminary results indicate 
low bycatch mortality6. However, no public fisheries for these gears have been authorized to date. It is 
uncertain whether the current Columbia River Policy update will result in further testing and evaluation 
of alternative gear. 
 
Select Area Fisheries 
New Select Area fisheries to support commercial harvest were reviewed in Oregon and Washington as 
part of the WDFW Columbia River Policy (Tweit et al. 2018). However, no new fisheries have been 
implemented to date. A commercial buy-back program for mainstem gill-net licenses was also pursued, 

                                                            
6 More details on this program can be found here: http://www.wildfishconservancy.org/about/press-room/press-
clips/pound-net-update-whats-old-is-new-again 

http://www.wildfishconservancy.org/about/press-room/press-clips/pound-net-update-whats-old-is-new-again
http://www.wildfishconservancy.org/about/press-room/press-clips/pound-net-update-whats-old-is-new-again
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but the future of this program is uncertain. Hatchery-origin strays from the Oregon Select Area Fishery 
on the Coast have been found at high rates in coastal Washington watersheds, impacting pHOS rates.  
For example, 88% of hatchery origin fall Chinook identified at the Grays River weir from 2013 – 2016 
originated from the Youngs Bay Select Area Fishery (Wilson et al. 2019).   
 
Washington Hatchery and Fishery Reform Policy Update 
 
In 2009, the Washington Fish and Wildlife Commission incorporated the Hatchery Scientific Review 
Group guidelines into their Hatchery and Fishery Reform Policy (C-3619). Through this action, the HSRG 
standards were applied to WDFW’s hatchery and harvest management across the state. However, in 
June of 2018, the Fish and Wildlife Commission suspended the 2009 Policy C-3619 guidelines 1 through 
37 and started a one-year review of policy implementation. Guidelines 1 through 3 state that WDFW will 
apply HSRG principles, standards and recommendations to hatchery management, that broodstock 
management will prioritize fitness and viability of natural origin populations to achieve HSRG broodstock 
standards in all hatcheries by 2015, and that watershed-specific action plans, including hatchery reform, 
will be developed and incorporated into All-H strategies to meet conservation and harvest goals. The 
Fish and Wildlife Commission also directed the WDFW to review the supporting science for HSRG 
standards included in Policy C-3619. The WDFW completed their evaluation in 2020 (Anderson et al. 
2020). The authors reached the following conclusions regarding hatchery reform in Washington State.  
 
Overarching themes  
• Hatchery reform is but one of several factors requiring careful planning and aggressive 

implementation needed to achieve meaningful recovery of salmon populations; 
• Hatchery reform is largely aimed at reducing risk in a relative but not absolute sense;  
• In WDFW’s hatchery system, a focus on efficiency and maximizing abundance prevents widespread 

implementation of risk reduction measures;  
 

HSRG Recommendations  
• The principles of reducing pHOS and increasing pNOB to achieve fitness gains in natural origin 

populations are well-founded, and should be fundamental goals in any hatchery reform management 
action;  

• Program size requires more careful scrutiny and scientific justification because it affects virtually 
every aspect of hatchery risks;  

• The HSRG’s phased approach to recovery has strong conceptual merit, but its implementation has 
resulted in an absence of stricter, conservation oriented PNI goals for many populations;  

• Crafting a stand-alone monitoring and adaptive management plan is recommended for each hatchery 
program. These plans should quantify both benefits and risks of hatchery program approaches, and 
explicitly link hatchery performance metrics to potential operational changes;  

 
Knowledge gaps and major assumption of current hatchery management  
• The absence of a landscape-level, replicated experiment prevents empirical assessment of hatchery 

reform effectiveness;  
• Hatcheries have potential for large magnitude ecological impacts on natural populations that are not 

well understood, not typically evaluated and not measured;  
• Understanding the role of life history diversity on hatchery-natural origin ecological interactions and 

ecosystem stability is a significant research need; and, 

                                                            
7 C-3619 Policy guidelines can be found online: https://wdfw.wa.gov/about/commission/policies/hatchery-and-
fishery-reform 

https://wdfw.wa.gov/about/commission/policies/hatchery-and-fishery-reform
https://wdfw.wa.gov/about/commission/policies/hatchery-and-fishery-reform
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• A more rigorous, consistent and intentional evaluation of cumulative hatchery effects across multiple 
hatchery programs operating within a geographic region is recommended.  

 
The above evaluation is part of a broader review approach that involves policy evaluation, scientific 
review, tribal engagement, and stakeholder outreach. This evaluation is not yet completed. However, at 
their April 9 and 10, 2020 meeting, the Fish and Wildlife Commission recommended specific updates to 
Policy C-3619 that reflect a departure from the current policy direction, and raise questions regarding 
alignment with the LCFRB and WDFW’s Conservation and Sustainable Fisheries Plan. These 
recommendations are attached in Appendix C. The Fish and Wildlife Commission is scheduled to 
formally update Policy C-3619 the fall of 2020.   
 
Monitoring and Adaptive Management 
 
Successful implementation of the Recovery Plan depends on effective monitoring and adaptive 
management. In 2010, the LCFRB adopted a Research, Monitoring, and Evaluation Program developed in 
consultation with NMFS and other federal, state, and local agencies. The program calls for: 

 
• Biological status and trends monitoring; 
• Habitat status and trends monitoring; 
• Action implementation/compliance monitoring; and  
• Action effectiveness monitoring.  

 
The following is a summary of the status of key monitoring efforts in the Lower Columbia region.  
 
Biological Status and Trends 
 
Biological status and trends monitoring is needed to determine whether the health or viability of a 
population, stratum, or species is improving. This monitoring is largely driven by the NMFS Viable 
Salmonid Population (VSP) parameters: abundance, productivity, spatial structure and diversity. VSP 
monitoring is conducted primarily by the WDFW, which and has strengthened its monitoring program 
over the past 10 years. 
 
The WDFW has improved monitoring of adult population status and trends by modifying or implementing 
spawning ground surveys to estimate annual abundance, and identifying the spatial distribution of both 
natural and hatchery origin fish in natural spawning areas. Collection of these data allows for tracking of 
status of natural origin populations and evaluation of hatchery programs with regard to their impacts on 
natural origin populations. Specifically, data collected during the surveys are used to estimate the 
percentage of hatchery origin fish in natural spawning areas (pHOS), and to determine if this percentage 
is within HSRG performance criteria. Data collection protocols and sampling designs are consistent with 
NMFS guidance regarding monitoring of Pacific Northwest salmon and steelhead populations8. 
 
In 2010, WDFW initiated a comprehensive survey program for coho that implements spawning ground 
surveys in all Lower Columbia subbasins. Previously there were only very limited spawning surveys 
conducted for coho, and these surveys were generally not adequate to confidently estimate abundance 

                                                            
8 Guidance for Monitoring Recovery of Pacific Northwest Salmon & Steelhead listed under 
the Federal Endangered Species Act, Crawford and Rumsey, NMFS, NW Region, January 
2011. 
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or spatial distribution. In 2010 spawning surveys for fall Chinook in lower Columbia tributaries were 
modified to provide abundance estimates and identify spatial distribution in natural spawning areas for 
both natural and hatchery origin fish as a result of mass-mark implementation. Previously, the lack of 
mass-marking only allowed for coarse estimates of the total number of fall Chinook returning to natural 
spawning areas. 
 
Modifications to spawning surveys for winter steelhead in lower Columbia tributaries were investigated 
since the last status review. The goal is to modify the survey approach in a manner that supports 
estimation of gene flow between hatchery and natural origin populations. Currently data is being 
collected to test validity of assumptions used in this new methodology. Upon completion of this 
evaluation current survey methodology will be modified to estimate gene flow between, and/or pHOS 
for, both hatchery and natural origin winter steelhead.  
 
Despite these monitoring program improvements, significant gaps exist between the current effort and 
NMFS guidance for salmon recovery monitoring. In 2014, the LCFRB and the WDFW used the Pacific 
Northwest Aquatic Monitoring Partnership (PNAMP) Fish Integrated Status and Trends Monitoring design 
and the NMFS monitoring guidance to evaluate the current fish monitoring efforts. Table 9 below 
identifies many of the outstanding monitoring gaps. However, it is important to note that this table is 
outdated, and a reevaluation of monitoring gaps and priorities would be timely. Potential emerging near 
term priorities include monitoring of Lower Cowlitz fall Chinook, and as well as improving monitoring of 
all winter steelhead. Reevaluation of biological status and trends monitoring needs has been identified by 
all of Washington’s Regional Recovery organizations as a high priority.  
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Table 9. Lower Columbia Region viability monitoring gaps identified by WDFW for each population (2014).  

 
 
Habitat Status and Trends 
 
Degraded habitat is a major factor limiting the recovery of Lower Columbia salmon and steelhead. 
Habitat status and trends monitoring is needed to assess whether habitat conditions upon which fish 
depend are improving, unchanged or deteriorating. A comprehensive habitat status and trends program 
is also key to assessing the effectiveness of implemented habitat. Since the last project status review, the 
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LCFRB in cooperation with the PNAMP, the Washington Department of Ecology, WDFW, NMFS, and local 
governments developed the Lower Columbia Region Habitat Status and Trends Monitoring 
Implementation Plan Report and Quality Assurance Project Plans9 (LCFRB, 2016). This plan presents an 
integrated, coordinated design to monitor the status and trends of natural rivers and streams in the 
Lower Columbia Region of southwest Washington, with a robust design that will allow region-wide, 
statistically supported inferences about riparian, instream habitat and water quality conditions 
throughout the region. It is also intended to inform future Municipal Stormwater NPDES Permit 
requirements for permittees in the Lower Columbia River Region through a monitoring design that 
addresses multi-scale questions about status and trends of physical, chemical and biological attributes, 
including those influenced by stormwater. While the southwest Washington municipal stormwater 
permittees, in coordination with Department of Ecology, are working to actively implement the 
stormwater elements of the program, the LCFRB has not been able to secure funding to implement the 
habitat status and trends elements. Accordingly, it is not possible to comprehensively assess habitat 
conditions and trends across the 17 Washington tributary subbasins. It is uncertain at this time whether 
adequate resources will be available to implement the design in the future. 
 
The LCFRB is currently working on more cost-effective approaches to monitoring habitat status and 
trends across the region. This effort includes a preliminary review of 30-meter scale land cover data 
available from the National Land Cover Database (NLCD). Percent forest cover for subbasins was 
compared to the recommended minimum 65% forest cover threshold to support healthy and percent 
impervious surfaces was compared to the recommended maximum 10% threshold to support healthy 
watershed functions (Booth et al. 2002). Results are included in Appendix D, and summarized below.  
 
Eight subbasins have forest cover10, at least in some years, less than 65%: Grays, Elochoman-Skamokawa, 
Mill-Abernathy-Germany, Lower Cowlitz, Toutle, Coweeman, Salmon, and Washougal. This includes the 
vast majority of habitat in the Coast strata, an area that is key to supporting species-scale threat 
reduction and viability improvement targets. In the three coastal subbasins, the latest year of reported 
forest cover is higher than previous reported years, with the exception of the Grays subbasin where 
forest cover has shown an overall decline in the years evaluated. In general, the highest percent forest 
cover is found within those watersheds with the highest percentage federal ownership, such as the upper 
Cowlitz, Cispus, Wind, Little White Salmon, and White Salmon Rivers. The lowest forest cover is found 
within more rapidly urbanizing watersheds such as the East Fork Lewis River, Lower Cowlitz River, Salmon 
Creek, and Washougal River watersheds. Watersheds dominated by private commercial forest lands, 
including the Coweeman, Toutle, Kalama, Grays and Elochoman, generally support between 58% and 
78% forest cover. Anecdotally, low forest cover outside of urbanizing areas is likely associated with 
timber harvest patterns, as shrub and herbaceous cover is fairly high in these areas, potentially 
representing post-harvest regrowth.  
 
Four subbasins have impervious surface areas greater than 10%: Mill-Abernathy-Germany, EF Lewis, 
Salmon, and Washougal. These higher impervious surface areas are fairly stable over time, and are likely 
associated with the urban areas of Longview, Vancouver, Ridgefield, La Center, Woodland, and 
Washougal.  
 
 

                                                            
9 Available online: https://www.lcfrb.gen.wa.us/librarymonitoring  
10 Forest cover is calculated for 30-meter scale pixels with at least 20% vegetation coverage dominated by trees 5 
meters or taller in height.  

https://www.lcfrb.gen.wa.us/librarymonitoring
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The coarse-nature of the NLCD information supports watershed-scale assessment of land cover, but does 
not allow for assessment of riparian function, which is a key driver of instream habitat conditions to 
support salmon migration, spawning, and rearing needs. The LCFRB is in the process of requesting 
funding to support a more fine-scale assessment of land cover for the region using the WDFW’s High 
Resolution Change Detection Protocol, which identifies canopy cover at 1-meter scales and change in 
vegetation and impervious surfaces between assessed time periods. If funded, this program will allow for 
a more comprehensive assessment of how habitat actions are impacting watershed and riparian 
conditions across the region.  
 
Action Effectiveness 
Action effectiveness monitoring is needed to determine whether the programs and projects are achieving 
the desired functional effects. Such monitoring is applicable to all-H recovery actions. Effectiveness 
monitoring is generally underway for hydropower, harvest, and hatchery actions; however, while some 
habitat effectiveness monitoring is or may be occurring, significant gaps continue to exist. 
 
The Washington Salmon Recovery Funding Board (SFRB) maintains a statewide habitat restoration 
project effectiveness monitoring program. A report was completed in 201911, summarizing the results of 
this program. However, study implementation challenges limit usefulness of study results on a statewide 
scale. In addition, since only nine projects in the Lower Columbia were evaluated in the original program, 
its utility in assessing project effectiveness within a subbasin or across the Lower Columbia region is 
severely limited. The LCFRB has developed its own protocol for assessing the performance of habitat 
projects12, but no resources are currently available to implement the program. 
 
The Mill-Abernathy-Germany subbasin is an Intensively Monitored Watershed (IMW). The goal of this 
initiative is to determine whether habitat restoration activities have a statistically measurable effect on 
fish abundance and productivity. Monitoring of fish populations and habitat conditions have been 
underway since 2004. Habitat restoration efforts began in 2009 and are continuing, with an anticipated 
end date of 2022. Post-treatment monitoring to determine restoration effects could extend up to ten 
years after the treatment phase is completed. The latest IMW report for the Lower Columbia is available 
online13.  
 
Although not funded by the State of Washington, the Wind River is also considered an IMW by the Pacific 
Northwest Aquatic Monitoring Partnership (PNAMP), as well as other organizations. This program is 
currently being funded by Bonneville Power Administration (BPA). Annual reports are available online14 . 
 
Based on preliminary results from the East Fork Lewis River Habitat Program Review, effectiveness 
monitoring for land use and other regulatory programs as they relate to habitat protection are largely 
non-existent. However, understanding the impacts of these programs is essential to prioritizing 
freshwater habitat threat reduction efforts for salmon. The scale of these land use and regulatory 
programs are much broader than instream restoration projects or many conservation efforts, making 
them key influences on watershed processes.  
 

                                                            
11 Available online: https://rco.wa.gov/wp-content/uploads/2019/07/MonitoringReport17.pdf 
12 Available online: https://www.lcfrb.gen.wa.us/librarymonitoring  
13 Available online: https://secure.rco.wa.gov/prism/search/projectsnapshot.aspx?ProjectNumber=18-2293 
14 Available online: https://www.cbfish.org/Project.mvc/ProjectDocuments/1998-019-00 
 

https://rco.wa.gov/wp-content/uploads/2019/07/MonitoringReport17.pdf
https://www.lcfrb.gen.wa.us/librarymonitoring
https://secure.rco.wa.gov/prism/search/projectsnapshot.aspx?ProjectNumber=18-2293
https://www.cbfish.org/Project.mvc/ProjectDocuments/1998-019-00
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Action Implementation/Compliance 
 
Basic implementation monitoring is occurring for habitat restoration and conservation projects through 
the grant funding entities. For instance, the SRFB conducts implementation monitoring for projects 
funded through their programs. This information is publicly available.  However, as described above data 
and information on land use program implementation and compliance relative to protection of 
watershed habitat and functions is largely lacking, or is not readily available. 
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Appendix A 
 
Excerpts from Lower Columbia East Fork Lewis River “Program Review” (In Press) 
 
Table 10. Urban and rural development example metrics.  

Metric Example Status 

City Population15 

Between 2000 and 2018, OFM estimates the following city growth:  
• Battleground population has grown by 124% 
• La Center population has grown by 101% 
• Ridgefield population has grown by 259% 
• Yacolt population has grown by 69% 

Available 

UGB Expansion16 

Between 2004 and 2018, Clark County estimates the following UGB 
expansions: 
• Battle Ground: +84% 
• Ridgefield: +83% 
• La Center: +160% 
• Yacolt: +37% 

Available 

Tax lots with Septic Tanks2 

By 2018: 
• 69% of unincorporated tax lots in the EFLR watershed have septic 

systems 
• 33% of septic systems have up-to-date inspections 

Available 

 % Change in Impervious 
Surface17 

• Non-road impervious surfaces in the EFLR watershed increased by 
approximately 4.9% between 2001 and 2016,  

Available 

Land cover and 
development in Critical 
Areas18 

• Developed land cover in the EFLR increased by approximately 2.6%, 
between 2001 and 2016 in critical areas (an approximate 5,686 acre 
decrease in forest land cover, and a 203 acre increase in developed 
land cover in critical areas) 

Available 

Development within 
Shoreline Master Program 
lands 

As of 2018 Clark County data, within the Shoreline Master Program 
designated lands, there are approximately 787 building footprints, 
totaling 26 acres (approximately .06% of the total Shoreline Master 
Program designated lands) 

Available 

% Change in Agriculture19 • Agriculture-zoned lands in the EFLR watershed decreased by 9% 
between 2004 and 2018 (a 1,512-acre reduction) 

Available 

% Change in Road Surface  

• Between 2001 and 2016, the NLCD impervious surfaces datasets 
indicate that there was a 96 acre increase in road surfaces outside of 
urban areas in the EFLR watershed (an approximate 0.1% increase in 
road surface) 

Available 

Polygons/data showing 
class IV land use 
conversions 

• FPARS Class IV conversions data that show changes in forest to 
different land use categories 

Available 

• Renewed Class IV conversion permits reclassified as another permit 
type 

Not 
readily Available 

Polygons/data showing 
CUPs and Variances 

• Conditional Use Permits and Variances as they relate to Tier 1 and 2 
Recovery Plan reaches 

Not  
Readily 

Available 

                                                            
15 Information derived from WA Office of Financial Management (OFM) 
16 Information derived from Clark County GIS data 
17 Information derived from National Land Cover Dataset (NLCD) Impervious Surface products (2016) 
18 Information derived from National Land Cover Dataset (NLCD) products (2016) 
19 Information derived from Clark County GIS data 
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Appendix B 
 
Excerpts from Conservation and Sustainable Fisheries Plan Report (In Press) attached in the Excel spreadsheet 
“AppendixB_CSF-Plan-Data-Summaries.xlsx”.  
 

Biological Phases 
Biological phases20 are identified to further inform current population viability status. Most populations across 
species are in the Local Adaptation (64%) and Recolonization (25%) phases, followed by Preservation (9%) and 
Full Restoration (3%) (Figure 5). Populations in the Local Adaptation phase span all species in the region: 
steelhead (16 populations), Chinook (13 populations), coho (12 populations), and chum (3 populations). The 
seventeen populations in the Recolonization phase fall into two general categories: 1) they rely on habitat 
upstream of hydropower facilities in the Cowlitz and Lewis River watersheds, or the removal of Condit Dam 
(Upper Gorge coho and White Salmon Chinook populations); or 2) they are a chum population with low spatial 
distribution in a subbasin21. Populations in the Preservation phase include Chinook (3 populations), chum (2 
populations), and steelhead (1 population). Only two populations are in the Full Restoration phase: Lewis River 
late fall Chinook and Wind River summer steelhead.  
  

 
Figure 5. The number of populations identified in each biological phase per key life history (n = 69).  

 
Abundance 
The LCFRB’s RM&E Program includes four, twelve, and twenty year average abundance estimates in their 
example statistics to assess abundance (LCFRB 2010). In the Recovery Plan, delisting abundance targets are 

                                                            
20 Biological phase definitions are identified in the 2014 Hatchery Scientific Review Group report, available online.  
21 Chum salmon in the Elochoman/Skamokawa are actively recolonizing these watersheds, where WDFW manages chum 
channels.  

http://hatcheryreform.us/wp-content/uploads/2016/05/On-the-Science-of-Hatcheries_HSRG_Revised-Oct-2014.pdf
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proposed to be twelve-year medians, with three-year moving averages used to assess viability risk22 (LCFRB 
2010). To align with these recommendations, abundance data were estimated as recent four-year (2014 – 
2017/2018) and twelve-year (2006 – 2017/2018) medians for populations. Many populations do not have 
extensive datasets for natural origin spawner estimates; this is especially true for chum, coho, and Chinook 
populations. Beginning with adult fish returns in 2010, WDFW revised their monitoring programs for Chinook 
and coho to estimate abundance separately for natural and hatchery origin spawners. Chum abundance data is 
limited by low returns of fish, which precludes the accurate estimation of adult return population sizes in many 
subbasins. The number of populations with data, and those achieving delisting abundance targets when 
compared to 4 and 12-year median abundance estimates, are included in Table 11 below. Data is also presented 
by population in Figures 6 – 11 below.  
 
Table 11. The number of populations by life history that are meeting delisting abundance goals when compared to 
median estimates for recent 4-years and 12-year monitoring data. Recent year data sets begin with the latest year of 
data available for a population. Percentage of total populations includes those that do not have monitoring data to 
support estimates as well as those that do have monitoring data but do not meet goals.  

Species Life History Total 
Populations 

Populations with 4-Year 
Estimates Meeting Delisting 
Goals Relative to Populations 
with 4-Year Data Sets (% of 
Total Populations) 

Populations with 12-Year 
Estimates Meeting Delisting 
Goals Relative to 
Populations with 12-Year 
Data Sets (% of Total 
Populations) 

Lower Columbia 
River Chinook 

fall Chinook 14 4 of 13 (29%) 0 of 0 (0%) 
late fall Chinook 1 1 of 1 (100%) 1 of 1 (100%) 
spring Chinook 7 0 of 4 (0%) 0 of 0 (0%) 

Columbia River 
Chum 

fall and summer 
chum 

11 3 of 4 (27%) 2 of 4 (18%) 

Lower Columbia 
River Coho 

coho 17 5 of 16 (29%) 0 of 0 (0%) 

Lower Columbia 
River Steelhead  
and Southwest 
Washington 
Steelhead  

winter steelhead 17 10 of 14 (59%) 4 of 12 (24%) 

Lower Columbia 
River Steelhead 

summer 
steelhead 

5 3 of 4 (60%) 1 of 4 (20%) 

 
 

                                                            
22 From the Recovery Plan, Volume 1, Chapter 4: “Population abundance targets consistent with the gap analysis represent 
average annual spawning escapements of naturally-produced fish that will achieve objective risk levels. Abundance targets 
are reached when populations consistently reach or exceed target numbers in most years. Highly variable populations may 
often produce escapements that temporarily exceed targets but targets are met only when median abundance meets the 
target over a time period sufficient to account for year-to-year fluctuations due to natural environmental variation. Absent 
more specific guidance from the TRT, this Plan adopts a 12-year period as an interim standard which is consistent with 
species generation times and the moving three-year average basis for assessing risk in the population viability analysis.” 
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Figure 6. Recent natural origin (NOR) 4- and 12-year median abundance estimate for fall Chinook populations 
and late fall Chinook (NF Lewis population only) relative to delisting abundance targets (n = 15). Estimates are 
only presented for populations with supporting monitoring data timeframes.  

 

 
Figure 7. Recent natural origin (NOR) 4-year median abundance estimates for spring Chinook populations relative to 
delisting abundance targets (n = 7). No spring Chinook populations have monitoring timeframes to support 12-year 
abundance estimates. Estimates are only presented for populations with supporting monitoring data timeframes. 
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Figure 8. Recent natural origin (NOR) 4-year and 12-year median abundance estimates for chum populations relative to 
delisting abundance targets (n = 11). Estimates are only presented for populations with supporting monitoring data 
timeframes.  

 
Figure 9. Recent natural origin (NOR) 4-year median abundance estimates for coho populations relative to delisting 
abundance targets (n = 17). No coho populations have monitoring timeframes to support 12-year abundance estimates. 
Estimates are only presented for populations with supporting monitoring data timeframes. 
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Figure 10. Recent natural origin (NOR) 4-year and 12-year median abundance estimates for winter steelhead populations 
relative to delisting abundance targets (n = 17). Estimates are only presented for populations with supporting monitoring 
data timeframes. 
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Figure 11. Recent natural origin (NOR) 4-year and 12-year median abundance estimates for summer steelhead 
populations relative to delisting abundance targets (n = 5). Estimates are only presented for populations with supporting 
monitoring data timeframes. 
 
Three-year moving averages of natural origin abundance estimates are used to assess viability risk trends for 
populations. They can also illustrate more short-term changes in abundance relative to the four and twelve-year 
estimates above. The figures below include annual abundance estimates paired with three-year moving 
averages for populations with available data. ESA delisting abundance goals are included for comparison 
purposes.  
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Figure 12. Natural origin (NOR) spawner abundance estimates for chum populations with available data sets for each 
return year. Orange lines indicate delisting abundance goals for each populations and green lines indicate three-year 
moving averages of the current year and two previous return years. Washougal chum population are mainstem Columbia 
River spawners near the Washougal River mouth.  

 
Figure 13. Natural origin (NOR) spawner abundance estimates for Coast strata fall Chinook populations for each return 
year. Orange lines indicate delisting abundance goals for each populations and green lines indicate three-year moving 
averages of the current year and two previous return years. 
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Figure 14. Natural origin (NOR) spawner abundance estimates for Cascade strata fall and late fall Chinook populations 
for each return year. Orange lines indicate delisting abundance goals for each populations and green lines indicate three-
year moving averages of the current year and two previous return years. The Lewis population is a late fall run. 
Populations without delisting goals are designated as Stabilizing in the recovery scenario.  
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Figure 15. Natural origin (NOR) spawner abundance estimates for Gorge strata fall Chinook populations for each return 
year. Orange lines indicate delisting abundance goals for each populations and green lines indicate three-year moving 
averages of the current year and two previous return years.  

 
Figure 16. Natural origin (NOR) spawner abundance estimates for Coast strata coho populations for each return year. 
Orange lines indicate delisting abundance goals for each populations and green lines indicate three-year moving 
averages of the current year and two previous return years.  
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Figure 17. Natural origin (NOR) spawner abundance estimates for Cascade strata coho populations for each return year. 
Orange lines indicate delisting abundance goals for each populations and green lines indicate three-year moving 
averages of the current year and two previous return years.  
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Figure 18. Natural origin (NOR) spawner abundance estimates for Cascade and Gorge strata coho populations for each 
return year. Orange lines indicate delisting abundance goals for each populations and green lines indicate three-year 
moving averages of the current year and two previous return years.  

 
Figure 19. Natural origin (NOR) spawner abundance estimates for Coast strata winter steelhead populations for each 
return year. Orange lines indicate delisting abundance goals for each populations and green lines indicate three-year 
moving averages of the current year and two previous return years. 
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Figure 20. Natural origin (NOR) spawner abundance estimates for Cascade strata winter steelhead populations for each 
return year. Orange lines indicate delisting abundance goals for each populations and green lines indicate three-year 
moving averages of the current year and two previous return years.  
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Figure 21. Natural origin (NOR) spawner abundance estimates for Cascade and Gorge strata winter steelhead 
populations for each return year. Orange lines indicate delisting abundance goals for each populations and green lines 
indicate three-year moving averages of the current year and two previous return years.  
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Figure 22. Natural origin (NOR) spawner abundance estimates for summer steelhead populations for each return year. 
Orange lines indicate delisting abundance goals for each populations and green lines indicate three-year moving 
averages of the current year and two previous return years.  

 

Hatchery Influence 
The following figures include recent pHOS and PNI estimates for populations with available data. These 
estimates are compared to CSF Plan ESA delisting targets for pHOS and PNI, which are HSRG standards based on 
population recovery designations (Primary, Contributing, or Stabilizing). Steelhead pHOS and PNI data are not 
included below because the WDFW is assessing hatchery impacts to steelhead via a gene introgression study 
that is currently in process.  
 

 
Figure 23. Average estimates are compared to CSF Plan targets for all chum populations with supporting data. Annual 
pHOS estimates are averaged for a long-term data set as well as the years 2010 – 2013 and 2014-2017.  
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Figure 24. Average estimates are compared to CSF Plan targets for all fall Chinook populations with supporting data in 
the Coast and Gorge strata. Annual pHOS estimates are averaged for the years 2010 – 2017, 2010 – 2013, and 2014-2017.  

 
Figure 25. Average estimates are compared to CSF Plan targets for all fall Chinook populations with supporting data in 
the Cascade strata. Annual pHOS estimates are averaged for the years 2010 – 2017, 2010 – 2013, and 2014-2017.  
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Figure 26. Average estimates are compared to CSF Plan targets for all spring Chinook populations with supporting data. 
Annual pHOS estimates are averaged for the years 2010 – 2017, 2010 – 2013, and 2014-2017.  

 

Figure 27. Average estimates are compared to CSF Plan targets for all coho populations with supporting data in the Coast 
and Gorge strata. Annual pHOS estimates are averaged for the years 2010 – 2017, 2010 – 2013, and 2014-2017.  
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Figure 28. Average estimates are compared to CSF Plan targets for coho populations with supporting data in the Cascade 
strata. Annual pHOS estimates are averaged for the years 2010 – 2017, 2010 – 2013, and 2014-2017.  

 
Figure 29. Average estimates are compared to CSF Plan targets for coho populations with supporting data in the Cascade 
strata. Annual pHOS estimates are averaged for the years 2010 – 2017, 2010 – 2013, and 2014-2017. 
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Figure 30. Average pHOS and PNI estimates are compared to CSF Plan targets for all chum populations with in-basin 
integrated programs and supporting data. Annual pHOS and PNI estimates are averaged for a long-term data set and the 
years 2010 – 2013 and 2014-2017.  
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Figure 31. Average pHOS and PNI estimates are compared to CSF Plan targets for all fall Chinook populations with in-
basin integrated programs and supporting data. Annual pHOS and PNI estimates are averaged for the years 2010 – 2017, 
2010 – 2013 and 2014-2017.  
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Figure 32. Average pHOS and PNI estimates are compared to CSF Plan targets for coho populations with in-basin 
integrated programs and supporting data. Annual pHOS and PNI estimates are averaged for the years 2010 – 2017, 2010 
– 2013 and 2014-2017.  
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Figure 33. Average pHOS and PNI estimates are compared to CSF Plan targets for coho populations with in basin 
integrated programs and supporting data. Annual pHOS and PNI estimates are averaged for the years 2010 – 2017, 2010 
– 2013 and 2014-2017. 
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Commission Guidance on Policy 3619 (Policy) Implementation Effective June 15, 2018 

Based on the foregoing information on the record under this agenda item, the Director 
is tasked to initiate a review of all sections and aspects of the Policy with an 
expectation that the results of the review be presented to the Commission at the 
appropriate point with a target of 6 months to a year.  The review should include 
examining performance results since the Policy was adopted, updating appropriate 
policy language and scientific elements, changing language tone about the positive 
value of hatchery programs, and providing alternatives for possible Policy revisions 
including at least  

• adding a categorical designation for mitigation hatcheries,
• accommodation of Southern Resident Killer Whale prey initiatives, and
• accommodating levels of hatchery-wild interactions that take into account the

evolving science on risks to the salmon genetic resources of the State.

While the review is underway and until the Commission adopts any revisions or 
refinements to the Policy, the Policy shall remain in effect except that Policy 
Guidelines 1, 2, and 3 shall be suspended for salmon species other than steelhead.  
Any language in the Policy that could be viewed as being inconsistent with the 
described suspension of these paragraphs shall be interpreted as being similarly 
suspended from Policy implementation.  The purpose of suspending Policy Guidelines 
1, 2, and 3 for salmon species other than steelhead is to allow for full consideration of 
the maintenance or enhancement of hatchery programs for chinook, coho, and chum 
salmon that would otherwise be inconsistent with these three guidelines, while still 
providing adequate protection of genuine native genetic resources.   

APPENDIX C 
TO LCFRB 2020 5-YEAR STATUS REVIEW COMMENTS -

WASHINGTON FISH AND AND WILDLIFE COMMISSION'S APRIL 2020 
RECOMMENDED HATCHERY POLICY C-3619 

UPDATE LANGUAGE AND DIRECTION
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Black font is current policy language.  Red font represents ideas for revised language.  
April 9 Draft 

            
 

FISH AND WILDLIFE COMMISSION 
POLICY DECISION   

POLICY TITLE: Washington Department of Fish and Wildlife 
     Hatchery and Fishery Reform    POLICY NUMBER:  C-3619 
           Change Title; no fishery component 
                         

 Effective Date: November 6, 2009 
 

Supersedes:   N/A       
 
See Also:            Approved by: ,        
           Washington Fish and Wildlife 
Commission 
 
 

 
Purpose 
The purpose of this Washington Department of Fish and Wildlife policy is to 
advance the conservation and recovery of wild salmon and steelhead by 
promoting and guiding the implementation of hatchery reform. Expand to include 
three purposes: conservation of wild fish; mitigating for permanently lost 
habitat/populations; sustainable fisheries for all groups—sport, commercial and 
Tribal.  
 
Definition and Intent 
Hatchery reform is the scientific and systematic redesign of hatchery programs to 
help recover wild salmon and steelhead and support sustainable fisheries. The 
intent of hatchery reform is to improve hatchery effectiveness, ensure 
compatibility between hatchery production and salmon recovery plans and 
rebuilding programs, and support sustainable fisheries. Reword to reflect 
changed purpose statement above. 
 
 
General Policy Statement 
The Washington Department of Fish and Wildlife (Department) shall promote the 
conservation and recovery of wild salmon and steelhead and provide fishery-
related benefits by establishing clear goals for each state hatchery, conducting 
scientifically defensible-operations, and using informed decision making to 
improve management.  Furthermore, it is recognized that many state operated 
hatcheries are subject to provisions under U.S. v. Washington and U.S. v. 
Oregon and that hatchery reform actions must be done in close coordination with 
tribal co-managers.  Reword and add narrative about achieving Treaty Indian 
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fishing right obligations, broader ecological benefits, and other 
societal/legal/cultural purposes. 
 
Artificial production programs will be designated as one of the following: 
 
• Conservation Programs.  Artificial production programs implemented with a 
conservation objective shall have a net aggregate benefit for the diversity, spatial 
structure, productivity, and abundance of the target wild population. 
 
• Insert a paragraph identifying/defining mitigation hatchery programs. 
 
• Harvest Programs.  Artificial production programs implemented to enhance 
harvest opportunities shall provide fishery benefits while allowing watershed-
specific goals for the diversity, spatial structure, productivity, and abundance of 
wild populations to be met.  
 
Delete the paragraphs dealing with mark-selective fisheries 
State commercial and recreational fisheries will need to increasingly focus on the 
harvest of abundant hatchery fish.  As a general policy, the Department shall 
implement mark-selective salmon and steelhead fisheries, unless the wild 
populations substantially affected by the fishery are meeting spawner and 
broodstock management objectives.   
 
In addition, the Department may consider other management approaches 
provided they are as or more effective than a mark selective fishery in achieving 
spawner and broodstock management objectives. 
 
Hatchery reform should be implemented as part of an “all-H” strategy that 
integrates hatchery, harvest, and habitat actions.  Although this policy focuses on 
hatchery and harvest reform operations, in no way does it diminish the 
significance of habitat protection and restoration. Modify/add language to clarify 
the relationship between mitigation for permanently lost habitat and continuing to 
work on restorable habitat; strengthen the policy commitment to habitat 
protection and restoration; and clarify no policy change on MSF practices. 
 
In implementing the policy guidelines the Department shall work with the tribes in 
a manner that is consistent with U.S. v. Washington and U.S. v. Oregon and 
other applicable state laws and agreements or federal laws and agreements. 
Strengthen paragraph with stronger Co-Manager narrative. 
 
Add a separate paragraph stating that after adoption of this policy by the 
Commission, the Director is tasked to begin development of a joint policy on 
hatchery programs with Tribal co-managers that has similar development and 
joint commitment provisions to the current joint policy on hatchery disease 
protocols.  
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Policy Guidelines 

 
1. Use the principles, standards, and recommendations of the Hatchery 
Scientific Review Group (HSRG) to guide the management of hatcheries 
operated by the Department. In particular, promote the achievement of hatchery 
goals through adaptive management based on a structured monitoring, 
evaluation, and research program.   
2. The Department will prioritize and implement improved broodstock 
management (including selective removal of hatchery fish) to reduce the genetic 
and ecological impacts of hatchery fish and improve the fitness and viability of 
natural production working toward a goal of achieving the HSRG broodstock 
standards for 100% of the hatchery programs by 2015.   
3. Develop watershed-specific action plans that systematically implement 
hatchery reform as part of a comprehensive, integrated (All-H) strategy for 
meeting conservation and harvest goals at the watershed and Evolutionarily 
Significant Unit (ESU)/Distinct Population Segment (DPS) levels.  Action Plans 
will include development of stock (watershed) specific population designations 
and application of HSRG broodstock management standards. In addition, plans 
will include a time-line for implementation, strategies for funding, estimated costs 
including updates to cost figures each biennium.  
Replace these guidelines with a guideline calling for the development of a strong 
HGMP for every salmon program, done in consultation with Co-Managers.  
Include wording requiring the strong HGMPs to be based on the best available 
and evolving science on hatchery-wild interactions, to describe a mitigation 
purpose if one exists, and to accommodate possible initiatives such as SRKW 
prey enhancement. 
 
Add a guideline as #1 stating recognition of the various genetic risks of hatchery 
programs. 
 
Add a guideline as #2 stating recognition of the ecological risks of hatchery 
programs. 
 
(Guideline #3 would be the strong HGMP directive). 
 
4. Externally mark all Chinook, coho and steelhead artificial production that is 
intended to be used for harvest except as modified by state-tribal agreements, or 
for conservation hatchery purposes, or research needs. Keep with modification. 
5. Secure necessary funding to ensure that Department-operated hatchery 
facilities comply with environmental regulations for passage facilities, water 
intake screening, and pollutant control systems. Keep with 
elaboration/modification. 
6. Implement hatchery reform actions on a schedule that meets or exceeds the 
benchmarks identified in the 21st Century Salmon and Steelhead Framework. 
Delete. 
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7. Provide an annual report to the Fish and Wildlife Commission on progress of 
implementation. Keep with modification (see below), but move to a new Adaptive 
Management section. 
8. Develop, promote and implement alternative fishing gear to maximize catch 
of hatchery-origin fish with minimal mortality to native salmon and steelhead. 
Delete. 
9. Seek funding from all potential sources to implement hatchery reform and 
selective fisheries. Delete but consolidate policy advocation for full funding 
priority for hatcheries into guideline #5.  
10. Define “full implementation” of state-managed mark selective recreational 
and commercial fisheries and develop an implementation schedule. Delete. 
11. Work with tribal co-managers to establish network of Wild Salmonid 
Management Zones (WSMZ)1 across the state where wild stocks are largely 
protected from the effects of same species hatchery programs. The Department 
will have a goal of establishing at least one WSMZ for each species in each 
major population group (bio-geographical region, strata) in each ESU/DPS.  Each 
stock selected for inclusion in the WSMZ must be sufficiently abundant and 
productive to be self-sustaining in the future. Fisheries can be conducted in 
WSMZ if wild stock management objectives are met as well as any necessary 
federal ESA determinations are received. Prepare alternative language that 
provides the highest level of protection from negative genetic and ecological 
hatchery impacts to natural populations that have not been significantly 
genetically modified from the natal state or are now in a healthy condition with 
little or no same-species/run hatchery influence, and a process of identifying 
such populations. 
12. Add a guideline calling for the expanded use of weirs where logistically 
feasible and agreed to by Tribal Co-Managers. 

 
Add an Adaptive Management section that: 
• describes general rationale and need for adaptive changes, including 
scientific and management uncertainty, effects of climate change, etc.; 
• describes reporting to Commission and Co-Managers at annual/5 year/10 
points; 
• describes M&E programs; research studies; and assessment goals and 
objectives that would be pursued as part of an adaptive management program; 
and 
• describes a process for adjustments to the policy as a result of new 
information or changes to critical factors. 
• Other? 

 
 

 

                                                      
1 Wild Salmonid Management Zone is equal in meaning and application to the term of ‘Wild Stock Gene Bank’ as used and defined in 
the Statewide Steelhead Management Plan.  



Page 9 of 11 
 

 
Policy C-3619 Policy Language Development Guidance 

Fish Committee Discussion Draft 
April 9, 2020 

 
 
The policy language development guidance below refers to the current language of Policy C-3619.  
It is consistent with the original June 2018 motion as to changes to be considered and contains both 
items associated with that motion and additional items from the review process to date.  The 
guidance includes direction to develop language for a draft revised Policy C-3619 for review by the 
Fish Committee at the June Commission meeting, so as to facilitate Commission consideration to 
approve a public review draft at the July 31-August 1 Commission meeting and the Commission 
making a final decision on any policy language changes at the October 23-24 Commission meeting. 
 
A. Change the title to reflect a hatchery policy only; delete fishery reform from title:  Anadromous 

Salmon and Steelhead Hatchery Policy 
B. Change the language in the Purpose section as follows:    

• The purpose of this Department of Fish and Wildlife policy is to guide hatchery programs to 
advance the conservation and recovery of wild salmon and steelhead (salmon) by 
promoting and guiding the continuing to implementation of hatchery reform measures; to 
perpetuate salmon as mitigation for lost abundance due to permanently blocked or lost 
habitat; and to provide sustainable economic and stability benefits to recreational, 
commercial, and tribal fisheries in Washington State.”  

C. Change the Definition and Intent section to reflect the additions in the Purpose section and to 
insert a separate paragraph describing the intent to begin development of a joint policy with 
Tribal Co-Managers after the adoption of a revised Commission policy.  

D. In the General Policy Statement, alter language as follows: 
• Insert a paragraph adding mitigation hatcheries as a program designation to the existing 

categories of conservation hatchery programs and harvest hatchery programs, using a “lost 
habitat” definition that refers to perpetuation.  

• Delete the two paragraphs dealing with mark-selective fisheries.  
• Add phrasing in the first paragraph about providing for a greater level of salmon abundance 

to achieve ecological, socio-cultural, legal, and fishery-related purposes.  
• Add clarifying language to the “All-H” paragraph regarding mitigating for permanently lost 

habitat; to strongly advocating for the protection and restoration of currently damaged 
habitat that could be restored; and to clarify any confusion over State mark-selective fishing 
practices.  

• Strengthen the last paragraph of the current language to more directly recognize Treaty 
Indian fishing right obligations and describe a strong Tribal Co-Management relationship. 

• Add a final paragraph stating that after adoption of this policy by the Commission, 
the Director is tasked to begin development of a joint policy on hatchery programs 
with Tribal co-managers that has similar development and joint commitment 
provisions to the current joint policy on hatchery disease protocols.  
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E. In the Policy Guidelines section: 

1. Start with guideline that describes and achieves policy recognition of the various genetic 
risks of hatchery programs. 

2. Add a guideline that describes and achieves policy recognition of the ecological risks of 
hatchery programs. 

3. Do not include guideline points 1, 2, and 3 in the prior policy document, but rather 
substitute with a guideline calling for the development of a strong Hatchery and Genetic 
Management Plan (HGMP) for every anadromous salmon hatchery program in the State 
that includes at least the following. 

a. Consistency with this policy. 
b. Addressing policy guidelines 1 and 2 above. 
c. Providing descriptions and plans for the normal content categories found in 

contemporary HGMPs in place in 2020, including sections on broodstock collection 
and mating protocols; juvenile salmon rearing and release specifics; and monitoring, 
evaluation, and research provisions. (Provide an appendix to the Policy document 
with a prototype HGMP table of contents as a contemporary example). 

d. Providing for special initiatives such as the SRKW prey enhancement initiative.  
Include in this guideline point language that the HGMP development process is to be done 
with full consultation and collaboration with Tribal Co-Managers, adjacent States, and the 
Federal government. 

4. Keep prior guideline number 4 to mark all hatchery fish, but strike the phrasing “…that is 
intended to be used for harvest…” so that this would constitute a guideline to mark all 
hatchery fish (without specification for one purpose) unless agreed to otherwise in an 
intergovernmental agreement. 

5. Keep prior guidelines 5 (to secure some operational cost necessities) and 11 (identifying 
some watersheds to be free of hatchery fish of a particular species), but add in all necessary 
operational costs for the three purposes identified in prior guideline 5. 

6. Delete prior guidelines 6 (dealing with an implementation schedule from the 21st Century 
Salmon and Steelhead Framework), 8 (dealing with the promotion of new selective fishing 
gear), 9 (relocated via consolidation with prior guideline 5), and 10 (dealing with the 
definition of “full implementation” of selective sport and commercial fishing gear).  

7. Retain prior guideline 7, but change the annual report to the Commission to be a written 
report rather than a mandatory Commission presentation, unless there is a policy 
implementation problem identified.  Place this provision in a new Adaptive Management 
section rather than the Policy Guidelines section with additional reporting intent (see 
below).  

8. Prepare an alternative to current guideline #11 that calls for providing the highest level of 
protection from negative genetic and ecological hatchery impacts to natural populations 
that have not been significantly genetically modified from the natal state or are now in a 
healthy condition with little or no same species/run hatchery influence, and a process for 
identifying such populations. 
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9. Add a guideline calling for the expanded use of weirs to separate hatchery and natural 
origin adult salmon below natural spawning grounds where feasible and agreed to with 
area-specific Tribal Co-Managers.  

F. Add an Adaptive Management section. 
Include and adaptive management section that contains at least the following. 
• A section describing the rationale and need for adaptive management, including scientific 

and management uncertainty, effects of climate change, etc.  
• A periodic review reporting section that describes the annual review provision shown above 

in #8, includes a qualitative review in 2024 of policy performance over the past 15 years and 
adds a 10-year more comprehensive review in 2030. The reports should be provided to the 
Commission with an opportunity for public comment on any adaptive management 
changes, and to the Tribal Co-Managers for their governmental processes. 

• Proposals for more extensive monitoring, evaluation or research that is appropriate for an 
HGMP for a particular hatchery program, or for overarching short and long-term 
assessment purposes. 

• A process for policy adjustments when significant new information or changes in relevant 
factors occur, including a Co-Manager involvement process. 
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Policy C-3619 Policy Language Development Guidance 
Fish Committee Recommendation 

April 9, 2020 

 
 
The policy language development guidance below refers to the current language of Policy C-3619.  
It is consistent with the original June 2018 motion as to changes to be considered and contains both 
items associated with that motion and additional items from the review process to date.  The 
guidance includes direction to develop language for a draft revised Policy C-3619 for review by the 
Fish Committee at the June Commission meeting, so as to facilitate Commission consideration to 
approve a public review draft at the July 31-August 1 Commission meeting and the Commission 
making a final decision on any policy language changes at the October 23-24 Commission meeting. 
 
A. Change the title to reflect a hatchery policy only; delete fishery reform from title:  Anadromous 

Salmon and Steelhead Hatchery Policy 
B. Change the language in the Purpose section as follows:    

• The purpose of this Department of Fish and Wildlife policy is to guide hatchery programs to 
advance the conservation and recovery of natural origin salmon and steelhead (salmon) by 
promoting and guiding the continuing to implementation of hatchery reform measures; to 
perpetuate salmon as mitigation for lost abundance due to permanently blocked or lost 
habitat; and to provide sustainable economic and stability benefits to recreational, 
commercial, and tribal fisheries in Washington State.”  

C. Change the Definition and Intent section to reflect the additions in the Purpose section and to 
insert a separate paragraph describing the intent to begin development of a joint policy with 
Tribal Co-Managers after the adoption of a revised Commission policy.  

D. In the General Policy Statement, alter language as follows: 
• Insert a paragraph adding mitigation hatcheries as a program designation to the existing 

categories of conservation hatchery programs and harvest hatchery programs, using a “lost 
habitat” definition that refers to perpetuation.  

• Delete the two paragraphs dealing with mark-selective fisheries.  
• Add phrasing in the first paragraph about providing for a greater level of salmon abundance 

to achieve ecological, socio-cultural, legal, and fishery-related purposes.  
• Add clarifying language to the “All-H” paragraph regarding mitigating for permanently lost 

habitat; to strongly advocating for the protection and restoration of currently damaged 
habitat that could be restored; and to clarify any confusion over State mark-selective fishing 
practices.  

• Strengthen the last paragraph of the current language to more directly recognize Treaty 
Indian fishing right obligations and describe a strong Tribal Co-Management relationship. 

• Add a final paragraph stating that after adoption of this policy by the Commission, 
the Director is tasked to begin development of a joint policy on hatchery programs 
with Tribal co-managers that has similar development and joint commitment 
provisions to the current joint policy on hatchery disease protocols.  
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E. In the Policy Guidelines section: 
1. Start with guideline that describes and achieves policy recognition of the various genetic 

risks of hatchery programs. 
2. Add a guideline that describes and achieves policy recognition of the ecological risks of 

hatchery programs. 
3. Do not include guideline points 1, 2, and 3 in the prior policy document, but rather 

substitute with a guideline calling for the development of a strong Hatchery and Genetic 
Management Plan (HGMP) for every anadromous salmon hatchery program in the State 
that includes at least the following. 

a. Consistency with this policy. 
b. Addressing policy guidelines 1 and 2 above. 
c. Providing descriptions and plans for the normal content categories found in 

contemporary HGMPs in place in 2020, including sections on broodstock collection 
and mating protocols; juvenile salmon rearing and release specifics; and monitoring, 
evaluation, and research provisions. (Provide an appendix to the Policy document 
with a prototype HGMP table of contents as a contemporary example). 

d. Providing for special initiatives such as the SRKW prey enhancement initiative.  
e. Provide an implementation schedule recommendation. 

Include in this guideline point language that the HGMP development process is to be done 
with full consultation and collaboration with Tribal Co-Managers, adjacent States, and the 
Federal government. 

4. Keep prior guideline number 4 to mark all hatchery fish, but strike the phrasing “…that is 
intended to be used for harvest…” so that this would constitute a guideline to mark all 
hatchery fish (without specification for one purpose) unless agreed to otherwise in an 
intergovernmental agreement. 

5. Keep prior guidelines 5 (to secure some operational cost necessities) and 11 (identifying 
some watersheds to be free of hatchery fish of a particular species), but add in all necessary 
operational costs for the three purposes identified in prior guideline 5. 

6. Delete prior guidelines 6 (dealing with an implementation schedule from the 21st Century 
Salmon and Steelhead Framework), 8 (dealing with the promotion of new selective fishing 
gear), 9 (relocated via consolidation with prior guideline 5), and 10 (dealing with the 
definition of “full implementation” of selective sport and commercial fishing gear).  

7. Retain prior guideline 7, but change the annual report to the Commission to be a written 
report rather than a mandatory Commission presentation, unless there is a policy 
implementation problem identified.  Place this provision in a new Adaptive Management 
section rather than the Policy Guidelines section with additional reporting intent (see 
below).  

8. Prepare an alternative to current guideline #11 that calls for providing the highest level of 
protection from negative genetic and ecological hatchery impacts to natural origin 
populations that have not been significantly genetically modified from the natal state or are 
now in a healthy condition with little or no same species/run hatchery influence, and a 
process for identifying such populations. 
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9. Add a guideline calling for the expanded use of weirs to separate hatchery and natural 
origin adult salmon below natural spawning grounds where feasible and agreed to with 
area-specific Tribal Co-Managers.  

F. Add an Adaptive Management section. 
Include and adaptive management section that contains at least the following. 
• A section describing the rationale and need for adaptive management, including scientific 

and management uncertainty, effects of climate change, etc.  
• A periodic review reporting section that describes the annual review provision shown above 

in #8, includes a qualitative review in 2024 of policy performance over the past 15 years and 
adds a 10-year more comprehensive review in 2030. The reports should be provided to the 
Commission with an opportunity for public comment on any adaptive management 
changes, and to the Tribal Co-Managers for their governmental processes. 

• Proposals for more extensive monitoring, evaluation or research that is appropriate for an 
HGMP for a particular hatchery program, or for overarching short and long-term 
assessment purposes. 

• A process for policy adjustments when significant new information or changes in relevant 
factors occur, including a Co-Manager involvement process. 
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Appendix D 
 
Preliminary results from an LCFRB effort to estimate changes in land cover at the subbasin‐scale over time are 
presented below. Percent cover estimates are calculated using acres of land cover and impervious surface types 
from the National Land Cover Database. Percent cover estimates are based on 30‐meter scale data, and are thus 
considered a coarse‐scale estimate of land cover in the region.  
 
Table 12. Percent land cover by subbasin and reported year for data published in the National Land Cover Database. 
Subbasins with forest cover that is less than 65% in a year are highlighted, as this minimum forest cover is associated 
with reduced watershed health (Booth et al. 2002). Data is only summarized for the Coweeman subbasin for the years 
2001 and 2016 at this point.  

Subbasin  Cover Type  2001  2004  2006  2008  2011  2013  2016 

Estuary 
Tributaries 

Forest  79%  77%  74%  68%  63%  60%  56% 
Shrub and Herbaceous  7%  8%  12%  18%  22%  25%  29% 
Agriculture  0%  0%  0%  0%  0%  0%  0% 
Developed  14%  14%  14%  14%  14%  14%  14% 

Grays 

Forest  74%  71%  65%  61%  57%  53%  58% 
Shrub and Herbaceous  16%  19%  25%  30%  33%  37%  32% 
Agriculture  1%  1%  1%  1%  1%  1%  1% 
Developed  9%  9%  9%  9%  9%  9%  9% 

Elochoman 

Forest  69%  65%  62%  60%  60%  61%  68% 
Shrub and Herbaceous  21%  24%  28%  29%  29%  28%  21% 
Agriculture  4%  4%  4%  4%  4%  4%  4% 
Developed  7%  7%  7%  7%  7%  7%  7% 

Mill‐
Abernathy‐
Germany 

Forest  61%  59%  57%  57%  58%  60%  65% 
Shrub and Herbaceous  19%  21%  23%  23%  22%  20%  15% 
Agriculture  4%  3%  3%  3%  3%  3%  3% 
Developed  16%  16%  17%  17%  17%  17%  17% 

Lower Cowlitz 

Forest  57%  54%  53%  51%  51%  53%  57% 
Shrub and Herbaceous  17%  19%  21%  23%  23%  21%  17% 
Agriculture  18%  18%  18%  17%  17%  17%  17% 
Developed  9%  9%  9%  9%  9%  9%  9% 

Tilton 

Forest  69%  67%  66%  65%  66%  67%  71% 
Shrub and Herbaceous  21%  23%  24%  24%  24%  23%  19% 
Agriculture  6%  6%  6%  6%  6%  6%  6% 
Developed  5%  5%  5%  5%  5%  5%  5% 

Upper Cowlitz 

Forest  81%  80%  80%  80%  80%  80%  82% 
Shrub and Herbaceous  14%  15%  15%  15%  15%  15%  13% 
Agriculture  2%  2%  2%  2%  2%  2%  2% 
Developed  3%  3%  3%  3%  3%  3%  3% 

Upper Cispus 
Forest  87%  87%  87%  87%  88%  88%  88% 
Shrub and Herbaceous  9%  9%  9%  9%  9%  9%  8% 
Agriculture  0%  0%  0%  0%  0%  0%  0% 
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Subbasin  Cover Type  2001  2004  2006  2008  2011  2013  2016 

Developed  3%  3%  3%  3%  3%  3%  3% 

Toutle 

Forest  64%  61%  59%  58%  59%  61%  64% 
Shrub and Herbaceous  31%  34%  36%  37%  36%  35%  31% 
Agriculture  2%  2%  2%  1%  1%  1%  1% 
Developed  3%  3%  3%  3%  3%  3%  3% 

Kalama 

Forest  78%  76%  74%  71%  69%  69%  69% 
Shrub and Herbaceous  15%  17%  19%  22%  24%  24%  24% 
Agriculture  1%  1%  1%  1%  1%  1%  1% 
Developed  6%  6%  6%  6%  6%  6%  6% 

Coweeman 

Forest  59%  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐  65% 
Shrub and Herbaceous  29%  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐  22% 
Agriculture  2%  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐  2% 
Developed  7%  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐  7% 

NF Lewis 

Forest  76%  76%  75%  75%  76%  76%  77% 
Shrub and Herbaceous  15%  16%  17%  17%  16%  15%  14% 
Agriculture  3%  3%  3%  3%  3%  3%  3% 
Developed  6%  6%  6%  6%  6%  6%  6% 

EF Lewis 

Forest  58%  56%  54%  53%  52%  52%  52% 
Shrub and Herbaceous  11%  14%  16%  17%  18%  18%  18% 
Agriculture  18%  17%  17%  17%  17%  17%  17% 
Developed  13%  13%  13%  13%  13%  13%  13% 

Salmon 

Forest  13%  13%  13%  13%  13%  13%  13% 
Shrub and Herbaceous  3%  4%  4%  4%  4%  4%  4% 
Agriculture  24%  22%  22%  22%  22%  22%  22% 
Developed  60%  61%  61%  61%  61%  61%  62% 

Washougal 

Forest  63%  62%  61%  61%  59%  58%  56% 
Shrub and Herbaceous  12%  12%  13%  13%  15%  16%  18% 
Agriculture  12%  12%  12%  11%  11%  11%  11% 
Developed  14%  14%  14%  14%  15%  14%  15% 

Lower Gorge 

Forest  70%  69%  68%  68%  67%  67%  67% 
Shrub and Herbaceous  11%  11%  12%  13%  13%  13%  14% 
Agriculture  10%  10%  10%  10%  10%  10%  10% 
Developed  9%  9%  10%  10%  10%  10%  10% 

Upper Gorge 

Forest  79%  79%  78%  79%  80%  81%  79% 
Shrub and Herbaceous  13%  13%  13%  13%  11%  11%  12% 
Agriculture  1%  1%  1%  1%  1%  1%  1% 
Developed  7%  7%  7%  7%  7%  7%  7% 

Wind 

Forest  88%  88%  88%  89%  90%  91%  91% 
Shrub and Herbaceous  7%  7%  7%  7%  5%  4%  4% 
Agriculture  0%  0%  0%  0%  0%  0%  0% 
Developed  5%  5%  5%  5%  5%  5%  5% 
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Subbasin  Cover Type  2001  2004  2006  2008  2011  2013  2016 

Little White 
Salmon 

Forest  81%  81%  80%  80%  80%  81%  82% 
Shrub and Herbaceous  15%  15%  16%  16%  16%  15%  14% 
Agriculture  0%  0%  0%  0%  0%  0%  0% 
Developed  4%  4%  4%  4%  4%  4%  4% 

White Salmon 

Forest  81%  81%  80%  80%  80%  81%  82% 
Shrub and Herbaceous  15%  15%  16%  16%  16%  15%  14% 
Agriculture  0%  0%  0%  0%  0%  0%  0% 
Developed  4%  4%  4%  4%  4%  4%  4% 

 
Table 13. Percent impervious surface area by subbasin and reported year for data published in the National Land Cover 
Database. Subbasins with impervious surface areas at or greater than 10% in a year are highlighted, as this maximum 
cover is associated with reduced watershed health (Booth et al. 2002). 

Subbasin  CoverType  2001  2006  2011  2016 

Estuary Tributaries  Impervious Surfaces  6%  6%  6%  6% 
Grays  Impervious Surfaces  7%  7%  8%  8% 
Elochoman  Impervious Surfaces  6%  6%  6%  6% 
Mill‐Abernathy‐Germany  Impervious Surfaces  15%  15%  15%  15% 
Lower Cowlitz  Impervious Surfaces  8%  8%  8%  8% 
Tilton  Impervious Surfaces  5%  5%  5%  5% 
Upper Cowlitz  Impervious Surfaces  3%  3%  3%  3% 
Upper Cispus  Impervious Surfaces  3%  3%  3%  3% 
Toutle  Impervious Surfaces  3%  3%  3%  3% 
Kalama  Impervious Surfaces  6%  6%  6%  6% 
Coweeman  Impervious Surfaces  7%  7%  7%  7% 
NF Lewis  Impervious Surfaces  5%  5%  5%  5% 
EF Lewis  Impervious Surfaces  12%  12%  12%  12% 
Salmon  Impervious Surfaces  53%  54%  54%  55% 
Washougal  Impervious Surfaces  13%  14%  14%  14% 
Lower Gorge  Impervious Surfaces  8%  8%  8%  8% 
Upper Gorge  Impervious Surfaces  7%  7%  7%  7% 
Wind  Impervious Surfaces  5%  5%  5%  5% 
Little White  Impervious Surfaces  4%  4%  4%  4% 
White Salmon  Impervious Surfaces  4%  4%  4%  4% 
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