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protection of aquatic species while also providing a regulatory climate conducive to a 
viable forest products industry. 
 
This habitat conservation plan covers over 9 million acres of state and private forestland 
and represents a unified and coordinated conservation effort among state, federal, tribal 
and local governments, environmental interests, and small and large forest landowners.  
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secure the sustainable and responsible management of our forests, now and for future 
generations. 
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EDITS TO THE  
WASHINGTON FOREST PRACTICES HABITAT CONSERVATION PLAN 

DECEMBER 2005 

Final FPHCP 
Subsection 

Page # in 
the Final 
FPHCP Summary of Major Changes Made to the draft FPHCP that appear in the final FPHCP 

FPHCP Throughout The number of acres that the FPHCP covers was refined from 9.1 million aces to 9.3 million acres 
GIS analysis for the draft missed approximately 228,000 aces of state land on the east side.   

FPHCP Throughout Appendix B reference was changed to Appendix N.  Appendix N is a new appendix for Schedule 
L-1 

Executive 
Summary – The 
Forest Practices 

Habitat 
Conservation 

Plan 

iv Clarification made that landowners are not legally required to participate in the non-regulatory, 
collaborative elements of the Forest Practices program. 

Executive 
Summary – 
Alterative 3 

vii Updated information about the No Surprises rule in reason #4. 

Section 1-2.3 
Funding 

7 Information about Forest Practices program funding was added, including federal and state funding 
and in-kind contributions from stakeholders. 

Section 1-2.3 
Funding 

8 Figure 1.1 added: “Appropriations for Forests and Fish 1999-2005.” 

Section 1-2.4 10 An updated description of the No Surprises rule as it relates to the FPHCP, the Permits, and the 
Implementation Agreement was added.  The history of No Surprises rule was removed. 

Section 1-2.5 10-13 A more detailed description of changed circumstances was added - including natural events such as 
wildfire, winds, floods, disease/pest outbreaks or listing of new species. 

Section 1-4 15, 16 A new subsection was added that more specifically describes non-covered activities and lands. 
Section 1-5 17 Footnote #2 was added, clarifying the types of lands that are shown in Figure 1.2. 
Section 1-5 19 Footnote #3 was added, clarifying the types of lands that are shown in Figure 1.3. 
Section 1-5 20 Minor adjustment to several figures in Table 1.2. 
Section 2-1 46 Discussion was included on the reasons why watershed analysis may have been a prohibitive 

process for some landowners and that many of the issues addressed in watershed analysis were 
important components of FFR.  Correction was made to the number of completed watershed 
analyses statewide. 

Section 2-1 47 Corrections made to the figures from the 1988-1991 DNR rate of harvest study. 
Section 2-1 47 Information was added about the 1991-1993 DNR rate of harvest study. 
Section 2-1 47 Updates on the protection of Northern Spotted Owls were added. 
Section 2-1 51 Update on RMAP rules for small forest landowners based on FPB action in August 2005 was 

added. 
Section 2-1 52 Updates about the cultural resource watershed analysis module and rule package and the Cultural 

Resources Protection and Management Plan were added. 
Section 2-3.6 67 Update on Washington’s Water Quality Management Plan to Control Nonpoint Source Pollution 

(Nonpoint Plan) was added. 
Section 2-3.6 69, 70 Update on the annual report of accomplishments in implementing the Nonpoint Plan was added. 
Section 2-3.9 72 Added a new section describing WDFW’s Hydraulic Project Approval (HPA) process and its 

relationship with the Forest Practices program.  An update on the integration of the forest practices 
permitting process with the HPA process was also added. 

Section 4a-1.3 144 Update on the integration of the forest practices permitting process with the HPA process was 
added. 

Section 4a-3.1 160-166 The section describing DNR’s compliance monitoring program was reorganized.  New information 
was added about the preliminary assessment of the RMZ rules including sample size and 
population; data collection; measurement techniques; sampling unit; sampling method; preliminary 
assessment results; and preliminary assessment review.  The future direction of the compliance 
monitoring program was updated, including a proposed timeline for rule review.  

Section 4a-3.1 163 Added Table 4.1 - Western Washington Type 1 - Type 3 RMZ Preliminary Assessment Results. 
Section 4a-3.1 163 Added Table 4.2 - Eastern Washington Type 1 - Type 3 RMZ Preliminary Assessment Results. 
Section 4a-3.1 166 Added Table 4.3 - Proposed Forest Practices Compliance Monitoring Timeline. 
Section 4a-4 173 Information was added about Schedule L-1 of the FFR and it’s relationship to the Adaptive 

Management program.  Added information about the process followed if there are changes 
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proposed to resource objectives, performance targets, and research and monitoring priorities. 
Section 4a-4.2 176 Information was added about the relationship between the CMER work plan and Schedule L-1, and 

CMER prioritization of programs. 
Section 4a-4.2 178, 179 A summary of two completed high priority CMER studies was added: Type N Stream Demarcation 

Study and Desired Future Condition Study. 
Section 4b 181, 182 Information was added on the role of Schedule L-1 as it relates to the conservation objective of the 

riparian strategy.  
Section 4b-1 182, 183 Update was added on the FPB’s action regarding the water typing system  - to continue following 

the original interim rule (WAC 222-16-031) while using new water type maps. 
Section 4b-3.3 206 Footnote #1 of Figure 4.7 was added clarifying the lands managed under existing HCPs and the 

relationship to the lands covered by the FPHCP. 
Section 4c 217 Information was added on the role of Schedule L-1 as it relates to the conservation objective of the 

upland strategy. 
Section 4c-2.3 224 Data was added about the number of approved RMAPS from July 2001 to December 2004. 
Section 4c-2.3 224 Update was added on RMAP rules for small forest landowners based on FPB action in August 

2005. 
Section 4c-2.3 226 Table 4.13 was added detailing the Family Forest Fish Passage Program accomplishments from 

2003-2005. 
Section 4d-1.1 236, 237 Revised “Exempt 20-Acre Parcels” in section 4d-1.1 - Riparian Management Zones: Providing 

Large Woody Debris and Shade. 
Section 4d-1.1 239 Added information regarding Type Np protection in relation to harvest strategies. 
Section 4e-2 251 Information was added regarding recommendations from the recently completed CMER study - 

Type N Stream Demarcation Study.  
Section 4e-3 252-254 Acreage and percentage figures were revised for the critical area acres under the minimal effects 

strategy and the FPHCP strategy.  Acreage and percentage figures reported in the draft FPHCP 
were not consistent with acreage and percentage figures reported in Appendix K, and were updated 
based on revised stream mile figures.   

Section 4e-3.1 254 Clarification added under “Implications” section regarding figures associated with the critical area 
acres identified in the minimal effects strategy. 

Section 4e-4 263 Acreage and percentage figures were revised for the critical area calculations under the minimal 
effects strategy and the FPHCP strategy. 

Appendix H  2005 CMER Work Plan was replaced with 2006 CMER Work Plan 
Appendix J  New information added characterizing implementation of the 20-acre exempt rule - how many 20-

acre exempt applications are Class IV General forest practices (likely conversions), and on post-
harvest RMZ characteristics for 20-acre exempt forest practices. 

Appendix K  Critical area acres were updated based on revised stream-mile figures. 
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Executive Summary  

In Washington State, forest practices are regulated through the Department of Natural 
Resources Forest Practices program by means of the Forest Practices Act, established by 
the legislature, and the rules established by the Washington Forest Practices Board 
(the Board). The Board is charged with creating rules to protect the state's public 
resources while maintaining a viable timber industry. The Forest Practices Act applies to 
primarily all non-Federal and non-tribal forestland, many of which contain habitat for 
aquatic and riparian-dependent species that have been listed (or may be listed in the 
future) under the Federal Endangered Species Act (ESA).  

The forest practices rules––and the Forest Practices program as a whole––require the 
maintenance and restoration of aquatic and riparian habitat. As a result, this Forest 
Practices Habitat Conservation Plan (FPHCP) asserts that the rules and the program are a 
means of meeting the requirements of the ESA, as well as those of the Federal Clean 
Water Act (CWA).  

Through the FPHCP, the state of Washington seeks to provide long-term conservation of 
covered species, support an economically viable timber industry and create regulatory 
stability for landowners. 

Background 
In 1999, the state legislature directed the Washington Forest Practices Board to adopt 
rules that were consistent with the recommendations of the Forests and Fish Report 
(FFR), a multi-stakeholder effort to improve forest practices and the protection of aquatic 
and riparian habitat on forestlands regulated under the state’s Forest Practices Act and 
rules. The authors of the FFR include state and Federal agencies, counties, the governor’s 
office, forest landowners and tribes. 

In July 2001, the Board adopted what are commonly referred to as the “Forests and Fish 
Rules”––sweeping changes to the forest practices rules based on FFR recommendations.  

The FFR had been developed in response to listings of several species of Pacific salmon 
under the Federal Endangered Species Act as well as the continued listing of surface 
waters on the Federal Clean Water Act 303(d) list. To address these issues, the FFR 
recommended modifying existing forest practices statutes and rules related to: 

 The protection of riparian areas, unstable slopes and wetlands; 

 The construction, maintenance and abandonment of forest roads; 

 The application of forest chemicals; and  

 The implementation of watershed analysis.  
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The report also recommended administrative changes to the Forest Practices program, 
including: developing alternate management plans, providing assistance to small forest 
landowners, revising the forest practices application process, modifying enforcement 
procedures and creating and implementing an effective adaptive management program. 

The FFR has four goals: 

1) To provide compliance with the Endangered Species Act for aquatic and riparian-
dependent species on non-Federal forestlands; 

2) To restore and maintain riparian habitat on non-Federal forestlands to support a 
harvestable supply of fish; 

3) To meet the requirements of the Clean Water Act for water quality on  
non-Federal forestlands; and 

4) To keep the timber industry economically viable in the state of Washington. 

To meet the first of these four goals, the FFR recommended that the United States Fish 
and Wildlife Service (USFWS) and the National Oceanic and Atmospheric 
Administration National Marine Fisheries Service (NOAA Fisheries)  
(collectively referred to as the Services) accept the Forests and Fish Rules as meeting 
ESA requirements for the protection of threatened and/or endangered aquatic species. 
Acceptance would take the form of approving a rule limit under Section 4(d) of the ESA 
(commonly called a 4(d) rule) for threatened species, or approval of a habitat 
conservation plan under Section 10 of the ESA for threatened, endangered and unlisted 
species.  

In response to this recommendation, the Washington Department of Natural Resources 
(DNR) established the Federal Assurances Project in July 2001 to initiate and coordinate 
the ESA compliance effort on behalf of the state of Washington. This document, the 
Forest Practices Habitat Conservation Plan (FPHCP), is part of the state’s application to 
gain ESA compliance through Section 10 of the ESA, and is intended to implement the 
goals stated in the Forests and Fish Report as they relate to forest practices regulated by 
the state. In addition to the all-encompassing FFR goals, the FPHCP utilizes more 
specific performance goals, resource objectives and performance targets that are 
described in more detail in Chapters 1 and 4.  

The state is seeking Incidental Take Permits (ITPs) from the Services for a period of 
50 years. The state intends to protect covered aquatic species to the maximum extent 
practicable consistent with maintaining commercial forest management as an 
economically viable use of forestlands. Issuance of the ITPs and implementation of the 
FPHCP would provide a regulatory climate and structure more likely to keep landowners 
from converting forestlands to other uses that would be less desirable for salmon 
recovery. 

Activities Covered by the FPHCP 
Forest practices can affect the quantity and quality of aquatic and riparian habitat by 
altering physical watershed processes such as erosion, large wood recruitment, shade and 
hydrology. Timber harvesting and road construction and maintenance have the greatest 
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potential for modifying habitat conditions, including migratory pathways, although other 
forest practices activities may also have negative effects. 

Forest practices activities covered by the FPHCP include, for example, road and skid trail 
construction, road maintenance and abandonment, final and intermediate harvesting, pre-
commercial thinning, reforestation, salvage of trees and brush control. In addition, 
adaptive management research and monitoring activities—some of which include 
experimental treatments—are also covered by the plan. The FPHCP includes protection 
measures to monitor, minimize and mitigate any impacts caused by these activities  
(See Chapter 4). 

Lands Covered by the FPHCP 
The FPHCP covers approximately 9.3 million acres of forestland in Washington, about 
6.1 million acres of which are located west of the crest of the Cascade Range, and 
approximately 3.2 million acres are in eastern Washington. Ownership patterns range 
from individuals and families who own small forest parcels to large holdings owned 
and/or managed by private corporations and public agencies. 

Covered lands are forestlands within the state of Washington subject to the Washington 
Forest Practices Act, chapter 76.09 RCW. Forestland means “all land which is capable of 
supporting a merchantable stand of timber and is not being actively used for a use which 
is incompatible with timber growing” (RCW 76.09.010(9)). For purposes of road 
maintenance and abandonment planning and implementation for small forest landowners, 
“forestland” does not include residential home sites, cropfields, orchards, vineyards, 
pastures, feedlots, fish pens and land that contains facilities necessary for the production, 
preparation or sale of crops, fruit, dairy products, fish and livestock. 

Approximately 9.3 million acres of forestlands are covered lands; this primarily includes 
private and state forestlands, although local government forestlands are also covered by 
the Forest Practices Habitat Conservation Plan. Forestlands covered by existing federally 
approved habitat conservation plans are generally not considered part of FPHCP covered 
lands (WAC 222-12-041). However, there are two exceptions. One is the Boise Cascade 
single-species habitat conservation plan that encompasses 620 acres and provides 
coverage for the northern spotted owl, but does not include coverage for aquatic species. 
The other is approximately 228,000 acres of DNR managed land on the east side of the 
Cascade crest. The DNR State Lands HCP provides coverage for terrestrial species in this 
area, but does not include coverage for aquatic species. The forestlands contained within 
these two areas are considered covered lands under the FPHCP. 

Species Covered by the FPHCP 
The FPHCP provides measures to minimize and mitigate the incidental take of five 
federally listed fish species that comprise 17 separate aggregations of populations1.  

 

                                                   
1 As used here, “aggregations of populations” refers to the NOAA Fisheries designation of 
“evolutionarily significant unit” (ESU) for anadromous fish species and the United States Fish and 
Wildlife Service designation of “distinct population segment” (DPS) for resident fish species. 
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Listed fish species include: 

 Six aggregations of chinook salmon2 (Oncorhynchus tshawytscha),  

 Two aggregations of chum salmon3 (O. keta),  

 Two aggregations of sockeye salmon4 (O. nerka),  

 Five aggregations of steelhead trout5 (O. mykiss), and  

 Two aggregations of bull trout6 (Salvelinus confluentus).  

The FPHCP conserves habitat for these species—including any unlisted aggregations of 
these species—and for 48 other fish and seven amphibian species. Therefore, the state of 
Washington seeks take coverage under the ESA for listed species; for unlisted species, 
the state seeks coverage should any of these species become listed in the future. 

The Forest Practices Habitat Conservation Plan 
Given the geographic scope of lands covered by the Forest Practices Act and rules, the 
large number of landowners involved, the multiple species for which coverage is being 
sought, and the regulatory nature of the planning effort, the state has developed the 
FPHCP as a programmatic plan. Whereas most habitat conservation plans approved to 
date are agreements between the Services and an individual landowner, the programmatic 
nature of the FPHCP provides ESA coverage for forest landowners through the state’s 
Forest Practices program. 

The Forest Practices program includes state statutes and rules that govern forest practices 
activities in Washington, as well as the public and private agencies and organizations that 
work cooperatively to administer the program throughout the state. While the Forest 
Practices program includes both the regulatory and collaborative dimensions (as 
described below), within the scope of the FPHCP, individual forest landowners 
conducting forest practices activities (as described in Chapter 2) are subject to 
Washington’s Forest Practices Act and rules for the protection of covered species, but are 
not legally required to participate in the non-regulatory collaborative programs.  

The FPHCP consists of two parts: an administrative framework and a set of protection 
measures. 

The administrative framework supports the development, implementation and refinement 
of the state’s Forest Practices program. Its participants include the Forest Practices Board, 
the Department of Natural Resources, the Forest Practices Appeals Board, forest 
landowners, cooperating agencies and organizations, and the general public. Each 

                                                   
2 Upper Columbia River Spring Run ESU (endangered), Puget Sound ESU (threatened), Lower 
Columbia River ESU (threatened), Upper Willamette River ESU (threatened), Snake River 
Spring/Summer Run ESU (threatened), Snake River Fall Run ESU (threatened),  
3 Columbia River ESU (threatened), Hood Canal Summer Run ESU (threatened) 
4 Snake River ESU (endangered), Ozette Lake ESU (threatened) 
5 Upper Columbia River ESU (endangered), Middle Columbia River ESU (threatened), Lower 
Columbia River ESU (threatened), Snake River ESU (threatened), Upper Willamette River ESU 
(threatened) 
6 Columbia River DPS (threatened), Coastal-Puget Sound DPS (threatened) 
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participant has a role in developing, implementing and/or refining the Forest Practices 
program, and participants often work collaboratively on many aspects of program 
administration. 

Program development includes the creation of new forest practices rules and guidance. 
Program implementation includes administration of the forest practices permitting 
process, performing compliance monitoring, taking enforcement actions and providing 
training and technical support. Program refinement occurs through an adaptive 
management process. Because there is some uncertainty associated with the effectiveness 
of many protection measures, adaptive management research and monitoring is a 
cornerstone of the FPHCP. Adaptive management is designed to assess the effectiveness 
of the protection measures in achieving established resource objectives. It also includes 
programs to monitor the status and trends of key environmental parameters and to 
evaluate watershed-scale cumulative effects. 

Protection measures include state forest practices laws, rules and guidance designed to 
minimize and mitigate forestry-related impacts and conserve habitat for species covered 
by the plan. The protection measures determine the level of on-the-ground habitat 
protection for covered species. They are presented as two separate but interrelated 
conservation strategies: 

The first is the Riparian Conservation Strategy. It includes protection measures 
implemented in and adjacent to surface waters and wetlands. Examples include wetland 
and water typing systems, channel migration zones, wetland and riparian management 
zones and equipment limitation zones. These measures are designed to provide adequate 
levels of large wood recruitment and shade, and to limit excess fine sediment delivery to 
surface waters and wetlands. 

The second is the Upland Conservation Strategy. It includes measures that protect the 
habitats of covered species by minimizing and mitigating upslope forest practices 
impacts. This strategy includes, for example protection measures related to unstable 
slopes, road construction, maintenance, and abandonment, fish passage at road crossings, 
and rain-on-snow hydrology. These measures are intended to limit excess coarse and fine 
sediment delivery to surface waters and wetlands, and to maintain hydrologic regimes. In 
cases where roads have altered hydrologic regimes, protection measures are also designed 
to restore hydrologic flowpaths. 

Alternatives Analyzed 
Section 10 of the ESA provides a mechanism through which an applicant may be allowed 
to incidentally take a listed species when a habitat conservation plan for the species is 
prepared by the applicant and approved by the Services. The FPHCP is part of an 
application, submitted by the state of Washington to USFWS and NOAA Fisheries, to 
obtain authorization for the incidental take of aquatic species under Section 10 of the 
ESA. If approved, authorization would come in the form of an “Incidental Take Permit” 
(ITP), issued by each Federal agency for the listed species under their jurisdiction. 

The issuance of an ITP is a Federal action subject to National Environmental Policy Act 
(NEPA) requirements. NEPA requires full public disclosure and analysis of the 
environmental impacts of proposed Federal actions with the potential to significantly 
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affect the quality of the human environment. An Environmental Impact Statement was 
prepared to analyze the proposed action for its impact on the environment and a range of 
reasonable alternatives to the proposed action. The FPHCP is referred to as Alternative 2 
of four alternatives that were considered. 

The following is a summary of the other alternatives and the reasons each was not 
selected. 

ALTERNATIVE 1 (NO-ACTION) 

Under the No-Action alternative, the Services would not issue take authorization to the 
state of Washington for the Forest Practices program under ESA Section 10(a)(1)(B) or 
Section 4(d). Instead, the state would regulate non-Federal and non-tribal forestlands to 
avoid take where possible, and the Services would enforce the prohibition against take of 
listed species through Section 9 of the ESA by prosecuting violations of the ESA, as 
appropriate. 

Reasons for Not Selecting Alternative 1 

1) Three of the four goals of the FFR may not be reached under Alternative 1, 
including:  

 To provide compliance with the Endangered Species Act for aquatic and 
riparian-dependent species on non-Federal and non-tribal forestlands;  

 To restore and maintain riparian habitat on non-Federal and non-tribal 
forestlands to support a harvestable supply of fish; and 

 To meet the requirements of the Clean Water Act for water quality on  
non-Federal and non-tribal forestlands.  

(The fourth goal, to keep the timber industry economically viable in the state of 
Washington may be met with Alternative 1). 

2) The No-Action alternative does not provide protection and conservation for 
listed, proposed, and unlisted species to the extent intended under ESA 
Section 10(a)(1)(B) and Section 4(d).  

3) Funding and stakeholder participation in the Forest Practices program, and 
particularly in the Adaptive Management program, would likely be reduced under 
this alternative.  

4) The forest practices rules, consistent with FFR, are intended to meet water quality 
standards. With this in mind, and to allow time for the adaptive management 
process to assist the Forest Practices Board in determining if and when it is 
necessary to adjust the rules, FFR recommended deferment until 2009 in 
establishing Total Maximum Daily Load (TMDL) on forested lands for waters 
not meeting water quality standards. Under Alternative 1, establishment of 
TMDLs—a costly and time-consuming process—may be reprioritized and may 
occur sooner.  
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5) Without regulatory certainty provided by take authorizations, there may be an 
increase in conversions of forestland to other non-forest uses that are less 
compatible with salmon recovery.  

ALTERNATIVE 3 – NOAA FISHERIES 4(d) LIMIT 13 APPROVAL AND 
USFWS TAKE EXEMPTION  

Under Alternative 3, the Forest Practices program and rules currently described in 
chapter 222 of the Washington Administrative Code (WAC) would continue to be 
implemented and NOAA Fisheries would issue a limit on take prohibitions of threatened 
species to the Washington State Forest Practices program under Limit 13 in the existing 
NOAA Fisheries 4(d) rule (65 FR 42422). The NOAA Fisheries 4(d) rule is described in 
more detail in Section 1-2 of this document. Alternative 3 would also include the 
development and adoption of a 4(d) rule by USFWS to authorize take of bull trout. 

Reasons for Not Selecting Alternative 3 

1) Alternative 3 does not provide ESA coverage for all listed, proposed and unlisted 
species requiring protection. The Section 4(d) limit on take prohibitions applies 
only to threatened species and some species covered by the FPHCP are 
endangered, thus they would not be covered under Alternative 3.   

2) FFR stakeholders would likely provide less support and participation, particularly 
in the research and monitoring efforts of the Adaptive Management program.   

3) Alternative 3 does not offer long-term regulatory certainty. The Section 4(d) rule 
limit on take prohibitions can be terminated at any time. 

4) “No Surprises” is not included under Section 4(d). The “No Surprises” rule is an 
important element of the Section 10 process that means no additional restrictions 
or protective measures will be imposed on an HCP permit holder beyond those 
addressed in the HCP, Permits and associated Implementation Agreement.  

ALTERNATIVE 4 – INCREASED PROTECTIONS COMPARED TO 
ALTERNATIVE 2 (THE FPHCP) AND ALTERNATIVE 3 (THE 4(d) TAKE 
AUTHORIZATION)  

The programs and rules under Alternative 4 would be more restrictive than those 
approved under Alternative 2 and Alternative 3. This alternative was developed based on 
public comments and internal scoping discussions that identified the need for an 
alternative that would offer greater protections than Alternative 2 and Alternative 3. 
Many aspects of this alternative are based on Pollack and Kennard (1998), the Forest 
Ecosystem Management Assessment Team (1993) and other recommendations from the 
public. 
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Reasons for Not Selecting Alternative 4 

This alternative would result in a substantial economic impact on both industrial and 
family forest landowners, including higher operating costs for complying with a more 
restrictive riparian management zone (RMZ), road maintenance and stream crossing 
rules, foregone sale of timber within a more restrictive riparian management zone and 
lost employment resulting from lower timber harvests. 

The increased RMZ restrictions, with higher operating costs and decreased timber 
revenue, while impacting all forest landowners, are more likely to have a greater negative 
impact on small forest landowners and may result in forestland conversions to non-forest 
uses. 

Because FFR was a consensus-based, collaborative process, it ensures broad stakeholder 
participation and support in implementing the FPHCP (Alternative 2), including strong 
support for an effective and successful Adaptive Management program. This broad base 
of support among stakeholders also allows DNR to compete favorably for funding to 
implement the FPHCP. More restrictive rules and associated higher costs may result in 
reduced funding and stakeholder participation in the Forest Practices program, and 
particularly in the Adaptive Management program  

In summary, Alternative 2 (the FPHCP) would likely produce the greatest benefits with 
respect to the long-term conservation of covered species while maintaining an 
economically viable timber industry. The FPHCP would receive the strongest support 
among the parties involved in the development of the FFR and the implementation of the 
resulting Forest Practices program and rules. Also, in contrast to the other alternatives, 
the FPHCP would be most likely to fulfill all FFR goals by meeting the requirements of 
the ESA and CWA, by restoring and maintaining riparian habitat to support a harvestable 
supply of fish and by keeping the timber industry economically viable in Washington.  
Finally, the FPHCP would provide the greatest degree of regulatory certainty for the state 
of Washington and forest landowners covered by the plan. 

Conclusion 
The scope and scale of the FPHCP is unprecedented. The spatial extent and diversity of 
covered lands, the number and varied management objectives of the forest landowners 
involved and the wide range of species covered make implementation of the FPHCP an 
exciting challenge for those involved in forestry in Washington. In order to be successful, 
the FPHCP requires broad support from all parties who have a stake in the management 
of non-Federal and non-tribal forestlands in the state. One indication of the likelihood for 
success is the support FFR implementation has received since adoption of the forest 
practices emergency rules in mid-2000. Since that time, the Forest Practices program has 
effectively administered forest practices activities across the state, conducted several 
adaptive management research and monitoring projects, including many planned and 
ongoing Cooperative Monitoring Evaluation and Research (CMER) studies (See 
Appendix H), and initiated a comprehensive compliance monitoring program. Continued 
progress and support for these and other efforts are expected following approval of the 
FPHCP. 
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1.  Introduction 

The state of Washington has developed the Forest Practices Habitat Conservation Plan 
(FPHCP) in response to the federally threatened and endangered status of certain fish 
species. Developing the FPHCP is one of the implementation measures resulting from the 
1999 Forests and Fish Report, the forestry module of a larger comprehensive statewide 
effort to protect aquatic species, their habitats and water quality.  

The FPHCP is characterized as a “programmatic” habitat conservation plan. Unlike most 
habitat conservation plans, which cover a defined land base and ownership, the FPHCP is 
linked to Washington’s Forest Practices program, which regulates forest practices 
activities on primarily non-Federal and non-tribal forestlands in the state. Forest practices 
activities on these lands must comply with the state’s Forest Practices Act  
(chapter 76.09 RCW) and rules (title 222 WAC). The purpose of the FPHCP is to assure 
those conducting forest practice activities, covered by or subject to the Forest Practices 
program, that they will also be in compliance with the Endangered Species Act (ESA) for 
covered threatened and endangered species. Therefore the term “assurances” is used 
throughout this document. 

The Forests and Fish Report (FFR) was a multi-stakeholder effort that utilized the best 
available science to guide the direction of aquatic species protection. Completion of the 
FFR includes obtaining an incidental take permit from each of the Federal agencies 
responsible for implementation of the ESA. The state is seeking these assurances through 
the development of the FPHCP as a major step towards achieving the goals of the FFR. 
The FFR has four goals: 

1) To provide compliance with the Endangered Species Act for aquatic and riparian-
dependent species on non-Federal forestlands; 

2) To restore and maintain riparian habitat on non-Federal forestlands to support a 
harvestable supply of fish; 

3) To meet the requirements of the Clean Water Act for water quality on  
non-Federal forestlands; and 

4) To keep the timber industry economically viable in the state of Washington. 

These goals remain the goals of the FPHCP as they relate to the regulation of forest 
practices on non-Federal and non-tribal forestlands. 

The Federal Endangered Species Act (Section 10 (a)(1)(B)) allows applicants—in this 
case Washington State—to submit a habitat conservation plan to the Services detailing 
how species included in the plan will be protected. Once the habitat conservation plan is 
reviewed and approved, a permit may be issued that allows for the incidental take of a 
listed species while conducting otherwise lawful covered activities. In addition, unlisted 
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species may be included in the plan and if, at some time in the future, they become listed, 
incidental take will be provided for these species. Throughout the remainder of this 
document, the term “covered species” refers to all listed and unlisted species included in 
the FPHCP. 

The FPHCP includes the following elements: 

 The Executive Summary that gives a general overview of the elements of the 
FPHCP. 

 A Statement of Purpose that outlines the intent of the FPHCP; a description of the 
relationship of the Clean Water Act (CWA) and ESA to federal assurances, 
including the requirements for an Incidental Take Permit under the ESA; and a 
discussion of the forest practices activities, lands and species covered by the 
FPHCP. Also included is a discussion of species not covered by the FPHCP 
(Chapter 1). 

 The context of the plan, including important milestones in the history of forest 
practices regulation in Washington State and how they relate to the FPHCP, a 
discussion of the mosaic of other salmon recovery plans and efforts in 
Washington and a description of the Federal and state laws that impact natural 
resource protection in Washington (Chapter 2). 

 A description of the life history and habitat requirements of the fish and riparian-
dependent amphibian species covered by the FPHCP, their distribution and status 
within Washington and the environmental factors that affect the species  
(Chapter 3). 

 A description of the two primary components of the FPHCP—    

1. The administrative framework that supports forest practices program 
development, implementation and refinement, and that defines the roles of the 
diverse group of participants who work together to accomplish the goals of 
the program.  

2. The laws, rules and guidance that represent the protection measures for 
aquatic resources (Chapter 4). 

 A review of the other alternatives considered for achieving the aquatic resource 
protection goals of the FFR, how they were developed and the reasons for not 
selecting these alternatives (Chapter 5). A complete discussion of all the 
alternatives, including the Services proposed action, can be found in the 
Environmental Impact Statement (EIS) that accompanies the FPHCP.  

 

1-1  Statement of purpose 

As indicated earlier, one goal of the FFR was to provide compliance with the ESA for 
aquatic and riparian-dependent species on non-Federal and non-tribal forestlands. To 
achieve this goal, the state of Washington has prepared the FPHCP as a means of 
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complying with the requirements of the ESA. The state has applied to the National 
Oceanic and Atmospheric Administration National Marine Fisheries Service (NOAA 
Fisheries) and the United States Fish and Wildlife Service (USFWS)—collectively 
referred to as the Services—for permits that authorize the incidental take of covered 
species listed as threatened or endangered under the ESA. If approved, take authorization 
comes in the form of a permit issued individually by each of the Services, commonly 
referred to as an “Incidental Take Permit.” The permit would also provide for the 
incidental take of covered, unlisted species in the event that they become listed during the 
duration of the permit. 

Given the broad geographic range of forestlands subject to the state’s Forest Practices 
Act and rules, the large number of landowners involved, the multiple species included 
and regulatory nature of the planning effort, the state has developed the FPHCP as a 
programmatic plan. In a programmatic plan, protection for covered species is most often 
provided through regulatory and administrative requirements. Whereas most habitat 
conservation plans approved to date represent direct agreements between the Services 
and an individual landowner, the programmatic nature of the FPHCP links forest 
landowners to the Services through the state of Washington’s Forest Practices program.  

Washington’s 2001 forest practices rules revisions were developed to improve riparian 
habitat function and increase protection for aquatic species while maintaining a viable 
forest products industry on approximately 9.3 million acres of forestland. These rules are 
a product of the FFR, a science-based plan for protecting water quality and aquatic 
habitat on non-Federal and non-tribal forestland in the state. Stakeholder groups, 
including Federal agencies, state agencies, treaty tribes, counties, family forest 
landowners and large forest landowners produced the report jointly. The state legislature 
adopted the report in 1999 and directed the Forest Practices Board to develop rules 
consistent with the report (RCW 77.85.180). The legislature took this action with the 
understanding that the governor, or his/her designee, would obtain assurances from the 
Federal agencies to the effect that compliance with the forest practices rules as amended 
and implementation of the recommendations in the Forests and Fish Report will satisfy 
Federal requirements under the Endangered Species Act and the Clean Water Act 
(RCW 77.85.190 (1), (3)). The legislature also stipulated a June 30, 2005, deadline for 
obtaining assurances under the Endangered Species Act (RCW 77.85.190(4)). 

In a letter dated January 8, 2003, the governor requested that the Commissioner of Public 
Lands act as his designee to obtain assurances from the Federal agencies. The 
Commissioner of Public Lands, as the governor’s designee, is working with the USFWS, 
NOAA Fisheries, and the Environmental Protection Agency (EPA) to complete the 
implementation of the FFR by seeking assurances under the Endangered Species Act and 
the Clean Water Act. Both assurances under the ESA and CWA are intended to recognize 
that the Forest Practices program and rules effectively meet Federal ESA and CWA 
requirements. 

One of the state’s primary goals in obtaining assurances from the Federal agencies is 
relief from any claim that forest practices subject to the state forest practices rules could 
be the basis of an alleged “take” of any covered threatened or endangered aquatic species.  
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Another objective is to provide a regulatory climate and structure more likely to keep 
landowners from converting forestlands to other uses that would be less desirable for 
salmon recovery. The landmark FFR and the subsequent revised forest practices rules are 
a substantial step forward in contributing to public resource protection in Washington. 
Achieving assurances from the Federal agencies will demonstrate how state and Federal 
laws can work together to achieve public resource protection while maintaining economic 
viability for forest landowners. 

 

1-2  Endangered Species Act and assurances 

Passed in 1973, the Endangered Species Act provides for the designation and protection 
of invertebrates, wildlife, fish and plant species that are in danger of becoming extinct 
and provides a means to conserve the ecosystems on which such species depend. 

The ESA defines an endangered species as any species that is in danger of becoming 
extinct throughout all or a significant portion of its range (16 U.S.C. § 1532(6)). A 
threatened species is one that is likely to become endangered in the foreseeable future  
(16 U.S.C. § 1532(20)). Section 9 of the ESA makes it unlawful to “take” a species that is 
listed as endangered without a permit from the secretary of the Department of the  
Interior (DOI) or the Department of Commerce (DOC). The term “take” under the ESA is 
defined as “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or 
to attempt to engage in any such conduct” (16 U.S.C. § 1532 (19)) any species listed as 
endangered under the ESA. The take prohibitions can be extended to species listed as 
threatened by Federal regulation (16 U.S.C. § 1538(a)). USFWS, under DOI, and NOAA 
Fisheries, in DOC, share responsibility in administering the ESA. Generally, USFWS is 
responsible for terrestrial and freshwater aquatic species while NOAA Fisheries is 
responsible for marine mammals, anadromous fish and other marine species. 

The state of Washington is seeking assurances under the ESA through the development 
of the FPHCP and the subsequent issuance of Incidental Take Permits, under Section 10 
of the ESA, from each of the Services.  

Alternatively, the state of Washington can seek assurances through a limit from ESA take 
prohibitions as outlined in the 4(d) rule adopted by NOAA Fisheries (65 FR 42422,  
July 10, 2000, 50 CFR § 223.203). This rule prohibits take of threatened salmon and 
steelhead in 14 Evolutionarily Significant Units (ESU), including areas in Washington. 
Along with establishing take prohibitions, the rule provides that certain specified 
activities or conservation plans may qualify for a limit from the rule’s take prohibition 
provided that such activities or programs qualify for one of 13 categories known as 
“limits.” Limit 13 of this rule applies to forest management activities in Washington. 
Before a take limit could become effective, NOAA Fisheries must find that the state 
forest practices regulations include the regulatory elements of the Forests and Fish Report 
(NMFS 2003). NOAA Fisheries must also find that the regulations are consistent with the 
conservation of listed salmonids’ habitat by contributing to the attainment and 
maintenance of properly functioning conditions. The forestry take limit does not cover 
forest chemical applications, requires implementation of the non-regulatory elements of 
FFR and contains a process for approval of alternate plans. 
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The Northwest Regional Administrator can provide NOAA Fisheries’ findings in a 
response letter to the submittal, and may either approve or disapprove the submittal. 
Before NOAA Fisheries issues an approving letter or makes the included findings, 
notification must be given in the Federal Register for public review with a 30-day 
(minimum) comment period. The 4(d) process currently only applies to threatened 
salmonids under NOAA Fisheries jurisdiction. A 4(d) rule Limit 13 approval would 
remain in place unless NOAA Fisheries at some time in the future finds the forest 
practices regulations inadequate. Threatened bull trout would not be covered by the 4(d) 
process unless USFWS promulgates a 4(d) rule for bull trout. 

1-2.1  Forest Practices Habitat Conservation Plan 
The state of Washington has initiated a process seeking coverage for incidental take, 
under Section 10 of the ESA. This process requires preparation of a conservation plan 
that must satisfy requirements under this section of the ESA. A habitat conservation plan 
under Section 10 must include the following (16 U.S.C. 1539(a)(2)(A)): 

 The impact which will likely result from the take; 

 What steps the applicant will take to monitor, minimize and mitigate such 
impacts; the funding available to implement such steps; and as well as the 
procedures to be used to deal with changed and unforeseen circumstances; 

 What alternative actions to such taking the applicant considered and the reasons 
why such alternatives are not being utilized; and 

 Other measures that the secretary of the Interior and/or Commerce may require as 
being necessary or appropriate for purposes of the plan. 

1-2.2  Issuance Criteria 
HABITAT CONSERVATION PLAN 

When the Services determine that all criteria for a habitat conservation plan have been 
met, and after an opportunity for public comment, an Incidental Take Permit (ITP) must 
be issued if the applicant meets the following criteria (16 U.S.C. 1539(a)(2)(B)):  

1) The taking will be incidental; 

2) The applicant will, to the maximum extent practicable, minimize and mitigate the 
impacts of such taking; 

3) The applicant will ensure that adequate funding for the plan will be provided; 

4) The taking will not appreciably reduce the likelihood of the survival and recovery 
of the species in the wild; and 

5) Such measures that the secretaries of the Interior and Commerce may require as 
being necessary or appropriate for the purposes of the plan will be met. 

An ITP allows a permit holder to conduct otherwise lawful covered activities in the 
presence of listed species without being liable for the criminal or civil penalties that may 
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result from an unauthorized taking described in Section 9 of the ESA provided activities 
comply with the permit. 

SECTION 7 CONSULTATION 

Section 7(a)(2) of the ESA requires all Federal agencies “in consultation with and with 
the assistance of the Secretary” to ensure that “any action authorized, funded, or carried 
out by such agency is not likely to jeopardize the continued existence of any endangered 
species or threatened species or result in the destruction or adverse modification” of 
designated critical habitat. The Section 7 implementing regulations (50 CFR Part 402) 
require, among other things, analysis of the direct and indirect effects of a proposed 
action, the cumulative effects of other activities on listed species and effects of the action 
on critical habitat, if applicable. For the FPHCP, effects on covered, unlisted species must 
be analyzed and a statement of incidental take must be provided for all covered (listed 
and unlisted) species. Consultation under Section 7 of the ESA is the Federal agency's 
responsibility, not the applicant's. However, the EIS and the state’s HCP are designed to 
assist the Services consultation process by addressing these issues. 

1-2.3  Term of the Plan 
The state of Washington is seeking incidental take permits, from both Services, for a term 
of 50 years. The FPHCP is based on Washington’s Forest Practices program and consists 
of two parts: an administrative framework and protection measures, as described in 
Chapter 5. It relies, in part, on an effective Adaptive Management program  
(See Section 4a-4). The purpose of the Adaptive Management program is to produce 
technical information and science-based recommendations to assist the Forest Practices 
Board (the Board) in determining if and when it is necessary or advisable to adjust forest 
practices rules and guidance in order to achieve program goals, resource objectives and 
performance targets (see below). As a result, a successful Adaptive Management program 
is essential to ensuring the ongoing development and implementation of measures that 
effectively conserve the habitats of species covered under the FPHCP. 

FPHCP PERFORMANCE GOALS, RESOURCE OBJECTIVES AND 
PERFORMANCE TARGETS 

 In addition to the FFR goals listed above, the FFR established performance 
goals that were later adopted in rule (WAC 222-12-045 (2)(a)) as the focus of the 
Adaptive Management program (described in Section 4a-4). This rule states that 
forest practices, either singularly or cumulatively, are intended to be conducted in 
a manner that will not significantly impair the capacity of aquatic habitat to: 

1. Support harvestable levels of salmonids, 

2. Support the long-term viability of other covered species, and 

3. Meet or exceed water quality standards (including protection of designated 
uses, narrative and numeric criteria, and antidegradation).  
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 Resource objectives, while qualitative, are more specific and are tied to 
environmental variables potentially affected by forest practices, including water 
temperature, large woody debris, sediment and hydrology. Resource objectives 
are contained in Schedule L-1 (Appendix N). 

 Performance targets are specific, quantitative measures that define attainable 
target forest conditions and processes. They are tied to the same environmental 
variables listed above and are also found in Schedule L-1 (Appendix N). 

FUNDING 

Few other regulatory programs in the state of Washington have received the financial backing 
the Forest Practices program has received since new rules were adopted in 1999. This is due 
to the revised rules and program, based on the Forests and Fish Report, being adopted as the 
state’s Forestry Module in its overall salmon recovery strategy, and the broad support the 
program has received from stakeholders to the process.   

Since 1999, almost $59 million in Federal and state funding has been appropriated for 
adaptive management, rule enforcement, mapping for unstable slopes, protection of 
archaeological and cultural resources in riparian areas, providing technical assistance to forest 
landowners to implement new rules, new information management systems, verification of 
compliance with rule requirements, and other activities (See Figure 1.1, next page).   

The money appropriated does not include in-kind contributions associated with stakeholder 
participation in Adaptive Management program, forgone landowner revenue associated with 
more stringent regulations and direct landowner expenditures on complying with the 
regulations, such as upgrading and abandoning forest roads. According to the Washington 
Forest Protection Association (WFPA), that cost is estimated to be approximately  
$200 million (as of November 2005) forgone and spent by landowners each year  
(WFPA, pers. comm., October 2005).    

Given the level of support by stakeholders and the importance of the program to the 
state’s overall salmon recovery strategy, continued legislative funding support is strongly 
anticipated. The state and Forests and Fish stakeholders have and will continue to work 
with the legislature and other funding sources to ensure adequate funding is available to 
implement the program and fulfill the commitments in the FPHCP, the Implementation 
Agreement and the Permits.     
 
DNR shall submit to the Washington State Legislature, on at least a biennial basis, an 
agency operating and capital budget necessary to implement the program and enforce the 
rules described in the FPHCP, as well as fulfill other obligations under the Incidental 
Take Permits (ITP) and Implementation Agreement (IA). Failure to secure adequate 
funding shall be grounds for suspension or partial suspension of the ITP. 
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Figure 1.1 Appropriations for Forests & Fish
1999-2005

as of November 2005
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REPORTING 

Reports describing FPHCP implementation status will be prepared and submitted to the 
Services annually. In addition, five-year review reports, which summarize all annual 
reports prepared to date, will be submitted to the Services. The first annual report will be 
submitted one year following receipt of the ITP and every year thereafter throughout the 
life of the ITP. Likewise, five-year review reports will be submitted every five years 
throughout the life of the ITP.  

The primary focus for these reports will be the monitoring and research activities carried 
out by the Adaptive Management program (Section 4a-4.1); however, DNR will also 
report on compliance monitoring activities (Section 4a-3.1.3). Any substantive changes to 
the forest practices administrative or regulatory program will be included in these reports. 
Table 1.1 displays the program elements, examples of the projects/tasks included in each 
element as well as the report format and frequency. In general, each report will contain 
narrative status summaries for each program element, as well as summary data from 
completed projects. Information or data more specific than that contained within the 
reports can be supplied upon request. Field visits to project sites can also be arranged 
upon request. 

These and other commitments related to FPHCP implementation are included in the 
Implementation Agreement (Appendix A).  
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Table 1.1  FPHCP Reporting Elements 

 

Program Element Types of Projects/Tasks Reporting 
Information 

Reporting 
Frequency 

Compliance 
Monitoring 

Type F RMZ compliance, 
road construction & 
maintenance compliance, 
fish passage compliance, 
Type N RMZ compliance 

Summary reports 
and/or raw data  

Annual or upon 
request by the 
Services  

Effectiveness & 
Validation Monitoring 
 

Type F and Type N 
prescription effectiveness, 
CMZ validation and 
effectiveness, road 
effectiveness, mass wasting 
effectiveness, fish passage 
effectiveness  

Summary reports 
and/or raw data  

Annual or upon 
request by the 
Services 

Extensive Monitoring 
 

Type F and Type N RMZ 
status and trends, fish 
passage status and trends  

Summary reports 
and/or raw data 

Annual or upon 
request by the 
Services 

Intensive Monitoring 
 

Type F aquatic habitat biotic 
and Type N downstream 
water quality/fish response, 
mass wasting validation, 
roads validation and 
sediment cumulative effects  

Summary reports 
and/or raw data  

Annual or upon 
request by the 
Services 

Rule Implementation 
Tools 

Stream typing model, 
sensitive site ID, Type Np 
initiation point, DFC 
validation, Eastside 
temperature nomograph, 
unstable landform ID 

Summary reports 
and/or raw data 

Annual or upon 
request by the 
Services 

Administrative & 
Regulatory Program 
Updates  

Statute, rule, funding 
updates; 20 acre exempt 
activities; landowner/tribal 
meetings and process 
improvements pursuant to 
WAC 222-20-120; RMAPs 
status; annual legislative 
reports; other administrative 
actions, etc. 

Summary reports Annual or upon 
request by the 
Services 
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1-2.4  Unforeseen Circumstances and No Surprises 
UNFORESEEN CIRCUMSTANCES 

The legislative history of the ESA addresses the desirability and need to address 
“unforeseen circumstances” during the term of an Incidental Take Permit; that is, 
unforeseen circumstances which might result in a substantial and adverse change in the 
status of a covered species, increase the level of incidental take or jeopardize a listed 
species while the permit is valid. Planning for and becoming contractually bound to a 
method for dealing with some unforeseen future event is not easy. However, the 
uncertainty and unknown cost of dealing with an unforeseen occurrence or an event of 
unknowable dimensions happening at some unknown time cannot be allowed to curtail 
all human activity affecting the environment and/or forestall helpful efforts to protect 
threatened or endangered species. 

NO SURPRISES 

Provided that the state has complied with its obligations under the HCP, the IA, and the 
Permits, the Services may require the state to provide mitigation beyond that provided for 
in the HCP only in accordance with the “no surprises” regulations at  
50 C.F.R. §§ 17.22(b)(5), 17.32(b)(5), 222.307(g). 
 
The FPHCP relies on the state’s Forest Practice program as the primary measures to 
minimize and mitigate any take being authorized, and such state programs are authorized 
by state law and subject to change only in the manner provided by the state’s constitution 
and other applicable state law. Therefore, the state’s officials cannot commit through the 
HCP, the Permits, the IA or otherwise to alter such state programs in any manner not 
authorized by the state’s constitution and applicable state law. If the Services determine 
that current or future Federal “No Surprises” provisions would require suspension or 
termination of the HCP and Permits unless changes are made in state laws, rules, or 
administrative policies, the Services will notify the state and allow a reasonable time for 
the state to consider making such changes. If the state determines not to make changes 
the Services consider necessary for the HCP and Permits to remain in effect, the state 
shall so notify the Services. 
 

1-2.5  Changed Circumstances 
The FPHCP covers the state of Washington’s Forest Practices regulatory program as it 
relates to aquatic resources under likely circumstances. The state of Washington and the 
Services foresee that circumstances could change during the term of the FPHCP, by 
reason of such natural events as wildfire, winds, floods, disease/pest outbreaks or listing 
of a new species. The Washington State Legislature gives authority to the Board to adopt 
forest practices rules, but the legislature restricted the Board’s authority to adopt any new  
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rules covering aquatic resources.1 Therefore, responses to changed circumstances will be 
addressed as appropriate through the existing Forest Practices program and administrative 
processes, including the Adaptive Management program. The state of Washington and 
the Services, along with potentially affected landowner(s), will consult with each other as 
soon as possible once a changed circumstance has been identified. The objective of such 
consultation will be to identify a mutually agreeable course of action to address the 
changed circumstances. If agreement cannot be reached, the Adaptive Management 
program includes a dispute resolution process (IA at 12.3.1, WAC 222-12-045(2)(h)). 
Specifically, the Adaptive Management program will be called upon to determine, 
through review of the prevailing science, appropriate courses of action to respond to 
them. Chapter 4 of the FPHCP, specifically Sections 4a-1 and 4a-4, describe the Adaptive 
Management program participants and how the program functions. The ITPs will 
authorize the incidental take of covered species under ordinary circumstances, as well as 
changed circumstances, so long as the state of Washington is operating in compliance 
with the FPHCP, the IA, and the ITPs. 
 
Flooding and Landslides 
Two types of changed circumstances already addressed by the rules in the FPHCP are 
flooding, and potentially unstable slopes or landforms. The effects of flooding on forest 
practices during the 50-year HCP/ITP duration are minimized and mitigated by rules that 
prohibit harvest with channel migration zones (CMZs) or bankfull widths of streams, and 
the requirement to provide riparian buffers outside the CMZs (WAC 222-30). The effects 
of forest practices on potentially unstable slopes or landforms are minimized by rules 
(WAC 222-10-030; WAC 222-16-050) that require evaluation by a qualified expert and 
may require mitigation if determined that the forest practice would have a probable 
significant adverse impact on an unstable slope or landform. WAC 222-10-30 requires, in 
part, specific mitigation measures or conditions designed to avoid accelerating rates and 
magnitudes of mass wasting that could deliver sediment or debris to a public resource. 
The WAC defines public resources to include water, fish and wildlife. 
 
Climate Change 
The state acknowledges that the effects of global climate change may have an effect on 
riparian and aquatic resources, including covered species and their habitat, over the life of 
the FPHCP and the 50-year ITPs. Although the manifestations of global climate change 
on covered species on FPHCP covered lands are reasonable to anticipate, the magnitude 
or effects cannot be specifically predicted or planned for in advance of HCP 
implementation. However, the FPHCP’s Adaptive Management program addresses 
aquatic resource functional elements that could be affected by climate change, i.e., stream 
temperature and hydrology, through the CMER Workplan (FPHCP Appendix H) which 
provides for researching, evaluating, and adapting to the effects of covered activities on 
the functional elements of aquatic and riparian habitat. Although a cause and effect 
relationship would be speculative and can’t reasonably be planned for, the Adaptive 
                                                   
1 RCW 76.09.370(6) After the board has adopted permanent rules under subsection (2) of this section, 
changes to those rules and any new rules covering aquatic resources may be adopted by the board but 
only if the changes or new rules are consistent with recommendations resulting from the scientifically 
based adaptive management process established by a rule of the board. Any new rules or changes 
under this subsection need not be based upon the recommendations of the adaptive management 
process if: (a) The board is required to adopt or modify rules by the final order of any court having 
jurisdiction thereof; or (b) future state legislation directs the board to adopt or modify the rules. 
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Management program is designed to address the effects of change in stream temperature 
and hydrology over time. 
 
Disease and Pest Outbreak 
The state acknowledges that disease and/or a pest outbreak may occur during the 50-year 
permit term, and that these events may have an affect on riparian and aquatic resources, 
including covered species and their habitat. Although it is reasonable to anticipate that 
disease or pest outbreaks may be manifested on the landscape and affect covered species 
on FPHCP covered lands during the permit term, the magnitude or effects of future 
events can not be specifically predicted or planned for in advance of implementation of 
the FPHCP. In addition to incorporating CMER-initiated research investigating the 
effectiveness of the forest practices rules, the FPHCP’s Adaptive Management program is 
designed to also incorporate relevant data from “outside” sources. Information related to 
disease and pest outbreaks, including their effects on covered species, will be addressed 
through the Adaptive Management program if and when they occur. Although it is 
uncertain when, where and how disease and pest outbreaks may occur, the Adaptive 
Management program is designed to address the effects of changing environmental 
conditions. Exotic diseases and pest (not native to Washington) outbreaks are not 
considered changed circumstances. 
 
Wildfires and Wind Storms 
The types of changed circumstances that are likely to occur on the forested landscapes 
covered by the FPHCP that have not been directly addressed by the forest practices rules 
and can be reasonably be anticipated or planned for during the implementation of the 
FPHCP are wildfires and wind storms. While wildfires are more common and have a fire 
return interval less than 50 years (the duration of the FPHCP/ITP) east of the Cascade 
crest, they are substantially less likely to occur within a 50-year time interval west of the 
Cascade crest. Conversely, wind-throw events of a magnitude likely to affect the function 
of riparian habitat are more likely to occur west of the Cascades than east of the crest 
within a 50-year time interval. Therefore, changed circumstances include windthrow 
events west of the Cascade crest and wildfire events east of the Cascade crest. However, 
for both these types of naturally-occurring events the rates and magnitudes could vary 
across the landscape. Thus, the Board cannot reasonably plan specific responses in 
advance. 
 
Addressing changed circumstances related to naturally occurring events of wildfires or 
wind storms may require establishing a threshold, such as acres of riparian habitat or 
stream miles affected, whereby the Board could request the Adaptive Management 
program to provide resource effect information to determine if actions need to be taken. 
Since this information is not readily available, the state agrees to collect and provide the 
best scientific data available to the Services within 180 days of permit issuance. These 
data are expected to inform the parties about the frequency, magnitude, distribution and 
potential effects of such events likely to occur within the 50-year permit period, and 
provide the basis for the parties to develop appropriate thresholds that will define when a 
changed circumstance in the case of wildfires or windstorms has occurred. 
 
New Listings of Species Not Covered by the ITP:   
If a species that is present or potentially present in the FPHCP area becomes listed under 
the ESA, the Services will determine if there is a potential for incidental take of the 
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species to occur while conducting forest management activities covered by the FPHCP. If 
so, the state can choose to adopt rules that ensure incidental take of the species will be 
avoided, and/or request the Services to add the newly listed species to the ITP in 
accordance with the provisions in the IA and FPHCP, and in compliance with the 
provisions of Section 10 of the ESA. If the state chooses to pursue incidental take 
coverage for the species by amending the FPHCP or by preparing a separate HCP, the 
parties (state of Washington, USFWS, and NOAA Fisheries) will enter into discussions 
to develop necessary and appropriate forest practices rules to meet ESA Section 10(a) 
requirements for incidental take coverage. All parties will endeavor to develop mutually 
acceptable mitigation measures and secure incidental take coverage prior to final listing 
of the species. In determining adequate mitigation for the species, the Services will fully 
consider conservation benefits to the species that have accrued from the time the original 
ITP was signed and the FPHCP was first implemented, although it is recognized that 
additional mitigation measures may be necessary to satisfy the requirements of the ESA. 
 

 

1-3  Clean Water Act and assurances 

Clean water is a critical component of healthy aquatic habitat and is vital to the protection 
of threatened and endangered aquatic species. The EPA and the Washington Department 
of Ecology (Ecology) anticipate that the forest practices rules will achieve steady 
progress in improving water quality in the short term and help to meet water quality 
standards in the longer term. 

One of the purposes of the Forest Practices Act is to “achieve compliance with all 
applicable requirements of Federal and state law with respect to non-point sources of 
water pollution from forest practices” (RCW 76.09.010(2)(g)). The legislature intended 
that the forest practices rules consistent with the FFR would fully satisfy the requirements 
of the CWA with respect to non-point sources of pollution attributable to forest practices 
(RCW 77.85.180(2)). To ensure this is achieved and the relationship between the Forest 
Practices Act and the CWA is sound, the Board must reach agreement with  
Ecology’s director (or the director’s designee on the Board) before adopting forest 
practices rules pertaining to water quality protection (RCW 76.09.040(1)). 

The strategy to gain assurances under the CWA includes EPA and Ecology recognizing 
the Forest Practices Act, the FFR, and the forest practices rules as the best management 
practices used to address non-point sources of pollution that result from forest practices. 
The Forest Practices Act, the FFR, and the forest practices rules will be included in the 
various procedures, policies, guidance, plans and reports that Ecology, as the State Water 
Pollution Control Agency, conducts and develops as part of its efforts to comply with the 
CWA. The strategy also recognizes the importance of an effective monitoring, adaptive 
management and enforcement program necessary to maintaining the assurances  
(FPHCP Section 2.3.6). 
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1-4  Activities covered by the plan 

For the purposes of the FPHCP, “covered activities” include forest practices activities 
occurring on covered lands (Chapter 1, Section 1.5) within the state of Washington that 
are subject to the Forest Practices Act (RCW 76.09). The Forest Practices Act and rules 
define forest practices as “any activity conducted on or directly pertaining to forestland 
and related to growing, harvesting, or processing timber” (WAC 222-16-010). Activities 
include, for example, road and trail construction, road maintenance and abandonment, 
final and intermediate harvesting, pre-commercial thinning, reforestation, salvage of 
trees, and brush control. Because these activities have the potential to alter the habitats on 
which aquatic and riparian species depend, they have been designated as activities that 
are covered by the FPHCP. 

The following is a summary of covered forest practices activities that occur on lands 
covered by the FPHCP: 

TIMBER HARVESTING 

Timber harvesting is the cutting and felling of trees, the limbing and bucking of trees into 
logs and the transporting of logs to a landing or loading area (otherwise known as log 
yarding). Logs may be yarded using ground-based equipment, cable systems, helicopters, 
balloons or other means. Operations include both intermediate and final harvests. 
Intermediate harvests are thinnings that may be performed once or more during the life of 
the forest stand. Final harvests are those that are followed by reforestation to regenerate a 
new forest stand. 

ROAD CONSTRUCTION 

Road construction is the act of creating a corridor to facilitate vehicular travel on 
forestland. Road construction typically involves excavating and depositing soil or rock to 
form a road prism; establishing ditches, culverts and waterbars to manage surface water; 
and installing culverts, bridges or fords across typed waters. Road construction includes 
the widening, realignment or modification of existing road prisms. 

ROAD MAINTENANCE AND ABANDONMENT 

Road maintenance is work performed to promote safe and efficient vehicular travel while 
minimizing negative resource impacts such as sediment delivery and hydrologic 
alterations. Road maintenance activities typically include surfacing, grading, erosion 
control, brush control, ditch clearing and drainage structure repair or replacement. 

Road abandonment is work performed to prevent ongoing and future negative resource 
impacts by eliminating vehicular traffic and restoring the road corridor to a more natural 
condition. Road abandonment activities typically include controlling erosion, 
reestablishing hydrologic flowpaths, removing water crossing structures and associated 
fill materials, and preventing travel by four-wheel-drive vehicles. 
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REFORESTATION 

Reforestation is the act of regenerating a forest stand following final harvesting. 
Reforestation, with the use of trees developed through common nursery practices, can be 
accomplished by either natural or artificial means. 

SITE PREPARATION 

Site preparation is work performed to prepare a harvested area for reforestation. Site 
preparation activities typically include piling and/or burning of slash and debris, lopping 
and scattering of slash and debris, and mechanical scarification. 

ADAPTIVE MANAGEMENT – RESEARCH AND MONITORING 

All forest practices activities described above must be conducted in accordance with the 
administrative requirements and protection measures described in Chapter 4 of the 
FPHCP. However, in order to better understand the effects of forest practices on aquatic 
resources and achieve the goals of the Adaptive Management program (Chapter 4), 
research and monitoring projects involving forest practices that deviate from standards 
established in the Forest Practices Act and rules are sometimes implemented. The FPHCP 
covers these research and monitoring projects and their associated forest practices 
activities. 

Experimental study designs that are both more and less operationally restrictive than 
forest practices rules will help researchers and policymakers assess how effectively 
current protection measures meet established resource objectives. Because these projects 
will affect a small fraction of lands covered by the FPHCP (<1 percent), adverse impacts 
to covered species and their habitats are expected to be negligible. 

The Adaptive Management program’s multi-stakeholder Cooperative Monitoring, 
Evaluation and Research (CMER) Committee will oversee development of all 
experimental study designs. In most cases, study designs undergo an independent 
scientific peer review administered by the Adaptive Management program’s Scientific 
Review Committee (SRC). The SRC is comprised of individuals who have experience in 
scientific research and who have no affiliation with the CMER Committee. Finally, as for 
all CMER projects, the Forest Practices Board must review and approve each research 
and monitoring project, including those in which forest practices deviate from established 
standards. More information on research and monitoring experimental designs can be 
found in the CMER Work Plan (Appendix H).  

NON-COVERED ACTIVITIES / LANDS 

Forest practices do not include forest species seed orchard operations, intensive forest 
nursery operations and preparatory work such as marking trees, surveying and flagging 
roads, and removing or harvesting incidental vegetation from forestlands, such as berries, 
ferns, greenery, mistletoe, herbs, mushrooms and other products that cannot normally be 
expected to result in damage to forest soils, timber or public resources  
(WAC 222-16-010). Furthermore, the application of forest chemicals—pesticides, 
herbicides and fertilizers (WAC 222-38) is not a covered activity. 
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Forest practices that are conducted in compliance with a federally approved Incidental 
Take Permit, incidental take statement, unlisted species agreement, candidate 
conservation agreement or other cooperative or conservation agreement are exempt from 
forest practices rules related to aquatic resources provided that: 1) the rule pertains to a 
species considered an aquatic resource and the species is covered by one of the 
aforementioned agreements, and 2) the primary risks to public resources addressed by the 
forest practices rules (i.e., sediment delivery to waters from roads, harvesting or mass 
wasting, chemical contamination of waters, inadequate recruitment of large woody debris 
or delivery of thermal energy to waters) are also addressed in the agreement  
(WAC 222-12-041). As a result, lands managed under such Federal authorizations are not 
considered “covered lands” under the FPHCP (See Section 1-5).   

 

1-5  Lands covered by the plan 

The FPHCP covers approximately 9.3 million acres of forestland in Washington, about 
6.1 million acres of which are located west of the crest of the Cascade Range, and 
approximately 3.2 million acres are in eastern Washington. Ownership patterns range 
from individuals and families who own small forest parcels to large holdings owned 
and/or managed by private corporations and public agencies. 

Covered lands are forestlands within the state of Washington subject to the Washington 
Forest Practices Act, chapter 76.09 RCW. Forestland means “all land which is capable of 
supporting a merchantable stand of timber and is not being actively used for a use which 
is incompatible with timber growing” (RCW 76.09.010(9)). For purposes of road 
maintenance and abandonment planning and implementation for small forest landowners, 
“forestland” does not include residential home sites, cropfields, orchards, vineyards, 
pastures, feedlots, fish pens and land that contains facilities necessary for the production, 
preparation or sale of crops, fruit, dairy products, fish and livestock. 

Approximately 9.3 million acres of forestlands are covered lands; this primarily includes 
private and state forestlands, although local government forestlands are also covered by 
the FPHCP. Forestlands covered by existing federally approved habitat conservation 
plans are generally not considered part of FPHCP covered lands (WAC 222-12-041). 
However, there are two exceptions. One is the Boise Cascade single-species habitat 
conservation plan that encompasses 620 acres and provides coverage for the Northern 
Spotted owl, but does not include coverage for aquatic species. The other is 
approximately 228,000 acres of DNR managed land on the east side of the Cascade crest. 
The DNR State Lands HCP provides coverage for terrestrial species in this area, but does 
not include coverage for aquatic species. The forestland contained within these two areas 
is considered covered lands under the FPHCP. 

The spatial distribution of FPHCP covered lands and their relationship to other 
forestlands in Washington is illustrated in Figure 1.2. Table 1.2 lists the estimated 
acreage of all forestlands in the state by planning region and ownership category. 
Planning regions have been designated in order to group lands covered by the FPHCP 
that have similar climatic, hydrologic, geologic and vegetative characteristics. These 
same planning regions are used as the basis for the accompanying EIS. 
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Figure 1.2  Forestlands in Washington subject to the Forest Practices 
Act.  

2

                                                   
2 Lands managed under existing HCPs are shown along with covered lands.  These are not part of the FPHCP.  See 
FPHCP Section 1-5 for a detailed description of covered lands. 
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Due to their wide distribution throughout the state, the lands covered by the FPHCP 
vary markedly in terms of their physical characteristics. Franklin and Dyrness (1973) 
identify five forested regions in Washington, each of which includes covered lands 
(Figure 1.3). The five regions include: 1) the Sitka spruce (Picea sitchensis) zone,  
2) the western hemlock (Tsuga heterophylla) zone, 3) the ponderosa pine (Pinus 
ponderosa) zone, 4) the grand fir (Abies grandis) and Douglas-fir (Pseudotsuga 
menziesii) zones and 5) subalpine forests [including the Pacific silver fir (Abies 
amabilis), mountain hemlock (Tsuga mertensiana) and subalpine fir (A. lasiocarpa) 
zones (Franklin and Dyrness 1973)].
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Figure 1.3  Forested regions of Washington (after Franklin and Dyrness 
1973) and lands covered under the Forest Practices Habitat 
Conservation Plan. 

3 

                                                   
3 Lands managed under existing HCPs are shown along with covered lands.  These are not part of the FPHCP.  See 
FPHCP Section 1-5 for a detailed description of covered lands. 
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Table 1.2  Forestland area (acres) in Washington by Planning Region 
and Ownership category. Includes forestlands covered under the Forest 
Practices Habitat Conservation Plan. 

 

 FPHCP - Covered Lands   

Planning 
Region Private State County City Sub-

Total 
Non-
Covered1 TOTAL 

North Puget 
Sound 

1,049,432 53,881 10,063 12,199 1,125,575 2,301,814 3,427,389 

South Puget 
Sound 

801,970 45,800 7,245 8,337 863,352 669,092 1,532,444 

West Puget 
Sound 

601,410 23,691 226 8,304 633,631 888,567 1,522,198 

Islands 153,230 7,224 627 538 161,619 18,661 180,280 

Olympic 
Coast 

443,178 5,526 7,526 --- 456,230 1,214,841 1,671,071 

Southwest 1,429,408 37,602 28,629 10,903 1,506,542 551,305 2,057,847 

Lower 
Columbia 

1,277,490 46,134 1,470 --- 1,325,094 1,290,622 2,615,716 

Middle 
Columbia 

634,549 236,982 20 7 871,558 2,032,870 2,904,428 

Snake River 118,329 12,791 130 272 131,522 244,792 376,314 

Columbia 
Basin 

11,204 1,481 --- 1 12,686 156 12,842 

Upper 
Columbia - 
Downstream 
of Grand 
Coulee Dam 

257,561 202,869 29 --- 460,459 2,328,503 2,788,962 

Upper 
Columbia – 
Upstream of 
Grand 
Coulee Dam 

1,513,344 284,808 5,351 823 1,804,326 2,279,718 4,084,044 

TOTAL 8,291,105 730,789 61,316 41,384 9,352,594 13,820,941 23,173,535 

 

1 – Includes forestlands managed by Federal and tribal governments and forestlands managed under 
existing federally approved habitat conservation plans that cover FFR species. 
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1-5.1  Sitka Spruce Zone 
The Sitka spruce zone stretches the length of the Washington coast and is generally only 
a few miles wide except where it extends up river valleys (Figure 1.3). The zone is much 
broader along the western side of the Olympic Peninsula, where an extensive coastal 
plain exists. The zone typically lies below 500 feet in elevation, although it may be found 
up to 2,000 feet in elevation where mountains are adjacent to the ocean. Approximately  
1 million acres, or 11 percent, of lands covered by the FPHCP lie within the Sitka spruce 
zone. 

The Sitka spruce zone has the mildest climate of any forest region in Washington. 
Extremes in moisture and temperature are minimal due to the proximity to the ocean. 
Annual precipitation averages between 80 and 120 inches, most of which falls as rain 
during the fall and winter months. Dominant tree species include Sitka spruce (Picea 
sitchensis), western hemlock (Tsuga heterophylla), western redcedar (Thuja plicata), 
Douglas-fir (Pseudotsuga menziesii), grand fir (Abies grandis) and Pacific silver fir 
(Abies amabilis). Red alder (Alnus rubra) is common on disturbed sites, and shore pine 
(Pinus contorta) is common along the ocean. 

1-5.2  Western Hemlock Zone 
The western hemlock zone is the most extensive forest region in western Washington. 
The region is famous for its sub-climax forests of Douglas-fir and climax forests of 
western hemlock and western redcedar. The zone extends from British Columbia south 
through the Olympic Peninsula, Coast Ranges, Puget Trough and Cascade physiographic 
provinces (Figure 1.3). In the Cascade mountains, the western hemlock zone is found at 
elevations from sea level to 2,200 feet in the north and from 400 to 3,000 feet in the 
south. The zone lies between 500 and 1,800 feet elevation on the western slopes of the 
Olympic Mountains but ranges from sea level to 3,700 feet elevation on the drier eastern 
slopes. The western hemlock zone encompasses the largest proportion of covered lands at 
4.9 million acres, or 54 percent of the total covered lands area. 

The western hemlock zone has a wet, mild marine climate. Because the zone lies farther 
from the ocean, temperature and moisture extremes are greater than in the Sitka spruce 
zone. Within the zone, climatic variation is high due to differences in latitude, elevation 
and location with respect to mountain ranges. Annual precipitation ranges from 60 to  
120 inches, most of which falls as rain during the fall and winter months. 

Douglas-fir, western hemlock, and western redcedar are the dominant tree species. 
Pacific silver fir is common near the upper elevation limits and even well within the 
western hemlock zone in the North Cascade and Olympic Mountains. Grand fir, Sitka 
spruce and western white pine (Pinus monticola) occur sporadically. Red alder and 
bigleaf maple (Acer macrophyllum) are common on disturbed sites while black 
cottonwood (Populus trichocarpa) is common in riparian areas. 

1-5.3  Ponderosa Pine Zone 
The ponderosa pine zone occupies three areas in Washington: 1) a narrow band (10 to  
20 miles wide) along the eastern flanks of the Cascade Range, 2) the Blue Mountains and 
3) the Okanogan Highlands (Figure 1.3). The zone lies between 2,000 and 4,000 feet in 
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elevation along the eastern flanks of the Cascade Range and between 3,000 and  
5,000 feet in the Blue Mountains. Lands covered by the FPHCP occur sporadically 
throughout the ponderosa pine zone, encompassing about 716,000 acres or 8 percent of 
the total covered lands area. 

The ponderosa pine zone is characterized by a short growing season and minimal summer 
precipitation. Average annual precipitation ranges from 14 to 30 inches, much of which 
falls as snow during the winter months. Diurnal summer temperatures fluctuate widely, 
with hot days and cold nights. Winter temperatures are generally low and snow often 
accumulates to considerable depths. 

Ponderosa pine is the climax species and is commonly associated with quaking aspen 
(Populus tremuloides) and lodgepole pine (Pinus contorta) throughout the zone. In the 
Okanogan Highlands, grand fir, Douglas-fir, western larch (Larix occidentalis), and 
western white pine are common associates, while in south-central Washington, Oregon 
white oak (Quercus garryana) is often present. 

1-5.4  Douglas-Fir and Grand Fir Zones 
The Douglas-fir and grand fir zones are found in eastern Washington and generally lie 
above the drier ponderosa pine zone but below the subalpine forests. These zones extend 
north from the Oregon-Washington border along the eastern slopes of the Cascade Range 
and across north-central and northeastern Washington (Figure 1.3). Together, the 
Douglas-fir and grand fir zones encompass 2 million acres of covered lands, or  
22 percent of the total covered lands area. 

The Douglas-fir zone is typically found between 2,000 and 4,300 feet in northeastern 
Washington. This zone is more mesic than the lower elevation ponderosa pine zone, with 
cooler temperatures and higher annual precipitation. Douglas-fir, ponderosa pine, 
lodgepole pine and western larch are the major tree species in the zone.  

The grand fir zone usually lies above the Douglas-fir zone and has the most moderate 
environmental regime of any eastern Washington forest zone. Neither moisture nor 
temperature conditions are extreme. Precipitation is generally higher and temperatures 
are generally lower than in lower elevation forest zones. Major tree species in the grand 
fir zone include grand fir, ponderosa pine, lodgepole pine, western larch and Douglas-fir. 

1-5.5  Subalpine Forests 
Subalpine forests in Washington include the Pacific silver fir, mountain hemlock and 
subalpine fir zones (Figure 1.3). The Pacific silver fir zone is the lowest of the three 
zones and occupies the western slopes of the Cascade Range and all but the drier 
northeastern slopes of the Olympic Mountains at elevations ranging from 2,000 to  
4,300 feet. The mountain hemlock zone is the highest forest zone along the western 
slopes and crest of the Cascade Range and in the Olympics Mountains. It generally lies 
between 4,100 and 6,000 feet elevation. This zone extends varying distances east across 
the Cascade crest until it is gradually replaced by the subalpine fir zone. The subalpine fir 
zone is common on secondary ranges that extend east from the Cascade crest, in the 
Okanogan Highlands of north-central Washington and in the Blue Mountains of 
southeastern Washington. Its lower elevation boundary is generally 4,900 feet in the 
Cascade Range and 4,200 to 5,600 feet in other areas. Because FPHCP-covered lands 
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generally lie at lower elevations, the subalpine forest region encompasses 304,000 acres 
or 3 percent of the total covered lands area, a relatively small proportion of FPHCP-
covered lands.  

Subalpine forests in Washington have wet, cool climatic regimes. Annual precipitation 
averages between 55 and 110 inches and is strongly influenced by elevation. Much of the 
precipitation falls as snow during the fall and winter months. Summers are cool and 
winters are cold, with snow cover persisting for up to six months, particularly in the 
mountain hemlock zone.  

Typical tree species in the Pacific silver fir zone include Pacific silver fir, western 
hemlock, noble fir (Abies procera), Douglas-fir, western redcedar, and western white 
pine. The mountain hemlock zone is dominated by mountain hemlock, subalpine fir and 
lodgepole pine. Subalpine fir, Engelmann spruce (Picea engelmannii) and lodgepole pine 
are the major tree species in the subalpine fir zone. 

 

1-6  Species covered by the plan 

The Forest Practices Habitat Conservation Plan provides measures to minimize and 
mitigate the incidental take of five federally listed fish species that comprise 17 separate 
aggregations of populations4 (Table 1.3). Listed fish species include:  

 Six aggregations of chinook salmon5 (Oncorhynchus tshawytscha),  

 Two aggregations of chum salmon6 (O. keta),  

 Two aggregations of sockeye salmon7 (O. nerka),  

 Five aggregations of steelhead trout8 (O. mykiss), and  

 Two aggregations of bull trout9 (Salvelinus confluentus).  

The FPHCP also conserves habitat for unlisted aggregations of these same species, and 
for 48 other fish and seven amphibian species found in Washington for which the state is 
seeking unlisted species coverage (Table 1.3). Although fish and water quality protection 
were primary factors considered in developing the new forest practices rules, wildlife 
protection—especially for those species closely associated with streams on non-Federal 
and non-tribal forestland—was also an important consideration. Consequently, in late 

                                                   
4 As used here, “aggregations of populations” refers to the NOAA Fisheries designation of 
“evolutionarily significant unit” (ESU) for anadromous fish species and the United States Fish and 
Wildlife Service designation of “distinct population segment” (DPS) for resident fish species. 
5 Upper Columbia River Spring Run ESU, Puget Sound ESU, Lower Columbia River ESU, Upper 
Willamette River ESU, Snake River Spring/Summer Run ESU, Snake River Fall Run ESU 
6 Columbia River ESU, Hood Canal Summer Run ESU 
7 Snake River ESU, Ozette Lake ESU 
8 Upper Columbia River ESU, Middle Columbia River ESU, Lower Columbia River ESU, Snake 
River ESU, Upper Willamette River ESU 
9 Columbia River DPS, Coastal-Puget Sound DPS 
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1997, the Timber/Fish/Wildlife (TFW) Policy Committee (Section 2.1) asked the 
Landscape and Wildlife Advisory Group (LWAG) of CMER to: 

1) Define riparian-dependent wildlife,  

2) Provide a list of those species that are considered riparian-dependent, occurring 
on non-Federal and non-tribal forestland in Washington, 

3) Provide a description of ranges of habitat needs for those species, with 
consideration given to both stand-level and landscape-level factors, and 

4) Provide a scientific methodology for assessing how various riparian management 
strategies will affect habitat needs for these species, or groups of species. 

LWAG compiled information on species from research literature, species experts and 
available data. Each species was classified by: 1) riparian association—obligate, 
facultative or other; 2) whether it was a Federal and/or state species of concern;  
3) whether it was affected by forest management and 4) habitat/species resiliency—high, 
medium, low or site-limited. LWAG recommended species with limited distribution be 
treated as site-specific management issues, rather than in an overall riparian strategy. 

Seven amphibian species that occur in Washington were determined to be riparian 
obligates, to potentially be adversely affected by forest management and to have low or 
moderate resilience as determined through LWAG’s process (Table 1.3). For further 
information on selection of amphibian species, see 1998 Draft report to the TFW Policy 
Committee on Habitat Associations of the Riparian-Dependent Amphibians, Reptiles, 
Birds, Mammals, and Mollusks in Commercial Forest Land of Washington State. A 
description of the life history, habitat requirements, status, distribution and factors 
affecting each covered species is included in Chapter 3. 
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Table 1.3  Species found in Washington State covered by the Forest 
Practices Habitat Conservation Plan. Includes Federal Endangered 
Species Act designation (endangered, threatened, unlisted) and agency 
with jurisdiction. 

 

Common Name Scientific Name Federal Agency With 
Jurisdiction 

Endangered Species   

Upper Columbia River spring-run chinook 
salmon 

Oncorhynchus 
tshawytscha NOAA Fisheries 

Snake River sockeye salmon  O. nerka NOAA Fisheries 

Upper Columbia River steelhead O. mykiss NOAA Fisheries 

   

Threatened Species   

Puget Sound chinook salmon  Oncorhynchus 
tshawytscha NOAA Fisheries 

Lower Columbia River chinook salmon O. tshawytscha NOAA Fisheries 

Upper Willamette River chinook salmon  O. tshawytscha NOAA Fisheries 

Snake River spring/summer run chinook 
salmon  O. tshawytscha NOAA Fisheries 

Snake River fall run chinook salmon O. tshawytscha NOAA Fisheries 

Columbia River chum salmon O. keta NOAA Fisheries 

Hood Canal summer run chum salmon O. keta NOAA Fisheries 

Ozette Lake sockeye salmon O. nerka NOAA Fisheries 

Lower Columbia River steelhead  O. mykiss NOAA Fisheries 

Middle Columbia River steelhead O. mykiss NOAA Fisheries 

Snake River Basin steelhead O. mykiss NOAA Fisheries 

Upper Willamette River steelhead O. mykiss NOAA Fisheries 

Bull Trout (Columbia River DPS) Salvelinus confluentus USFWS 

Bull Trout (Coastal-Puget Sound DPS) S. confluentus USFWS 
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Table 1.3 (cont’d)  Species covered by the Forest Practices Habitat 
Conservation Plan. Includes Federal Endangered Species Act 
designation (endangered, threatened, unlisted) and agency with 
jurisdiction. 

Common Name Scientific Name Federal Agency With 
Jurisdiction 

Unlisted Species   

Pink salmon (all ESUs) Oncorhynchus gorbuscha NOAA Fisheries 

Coho salmon (all ESUs) O. kisutch NOAA Fisheries 

Chinook salmon (all unlisted ESUs) O. tshawytscha NOAA Fisheries 

Chum salmon (all unlisted ESUs) O. keta NOAA Fisheries 

Sockeye salmon (all unlisted ESUs) O. nerka NOAA Fisheries 

Kokanee (all unlisted DPSs) O. nerka USFWS 

Steelhead (all unlisted ESUs) O. mykiss NOAA Fisheries 

Rainbow/Interior Redband trout (all unlisted 
DPSs) O. mykiss USFWS 

Dolly Varden Salvelinus malma USFWS 

Cutthroat trout Oncorhynchus clarki USFWS 

Pacific lamprey  Lampetra tridentata USFWS 

River lamprey L. ayresi USFWS 

Western brook lamprey L. richardsoni USFWS 

Pygmy whitefish  Prosopium coulteri USFWS 

Mountain whitefish  P. williamsoni USFWS 

Olympic mudminnow Novumbra hubbsi USFWS 

Chiselmouth Acrocheilus alutaceus USFWS 

Redside shiner Richardsonius balteatus USFWS 

Longnose dace  Rhinichthys cataractae USFWS 

Speckled dace R. osculus USFWS 

Leopard dace R .falcatus USFWS 

Umatilla dace R. umatilla USFWS 

Northern pikeminnow Ptychocheilus 
oregonensis USFWS 
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Table 1.3 (cont’d)  Species covered by the Forest Practices Habitat 
Conservation Plan. Includes Federal Endangered Species Act 
designation (endangered, threatened, unlisted) and agency with 
jurisdiction. 

 
Common Name 

 
Scientific Name 

Federal Agency With 
Jurisdiction 

Unlisted Species (cont’d) 

Tui chub Gila bicolor USFWS 

Lake chub Couesius plumbeus USFWS 

Peamouth  Mylocheilus caurinus USFWS 

Largescale sucker Catostomus macrocheilus USFWS 

Bridgelip sucker C. columbianus USFWS 

Longnose sucker C. catostomus USFWS 

Mountain sucker C. platyrhynchus USFWS 

Salish sucker  C. carli (species pending) USFWS 

Three-spine stickleback  Gasteroseius aculeatus USFWS 

Sandroller Percopsis transmontana USFWS 

Coastrange sculpin Cottus aleuticus USFWS 

Prickly sculpin C. asper USFWS 

Reticulate sculpin  C. perplexus USFWS 

Riffle sculpin C. gulosus USFWS 

Shorthead sculpin C. confuses USFWS 

Torrent sculpin C. rhotheus USFWS 

Slimy sculpin C. cognatus USFWS 

Paiute sculpin C. beldingi USFWS 

Margined sculpin C. marginatus USFWS 

Mottled sculpin C. bairdi USFWS 

Longfin smelt Spirinchus thaleichthys USFWS 

Burbot Lota lota USFWS 

Green sturgeon (marine fish) Acipensermedirostris 
transmontanus NOAA Fisheries 
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Table 1.3 (cont’d)  Species covered by the Forest Practices Habitat 
Conservation Plan. Includes Federal Endangered Species Act 
designation (endangered, threatened, unlisted) and agency with 
jurisdiction. 

 

 
Common Name 

 
Scientific Name Federal Agency With 

Jurisdiction 

Unlisted Species (cont’d) 

White sturgeon (anadromous marine fish) A. transmontanus NOAA Fisheries 

White sturgeon (freshwater) A. transmontanus USFWS 

Eulachon (marine fish) Theleichthys pacificus NOAA Fisheries 

Shiner perch (marine fish) Cymatogaster aggreagata NOAA Fisheries 

Pacific staghorn sculpin (marine fish) Leptocottus armatus NOAA Fisheries 

Starry flounder (marine fish) Platichthys stellatus NOAA Fisheries 

Surf smelt (marine fish) Hypomesus pretiosus NOAA Fisheries 

Pacific sandlance (marine fish) Ammodytes hexapterus NOAA Fisheries 

Pacific herring (marine fish) Clupea pallasii NOAA Fisheries 

Columbia torrent salamander Rhyacotriton kezeri USFWS 

Cascade torrent salamander R. cascadae USFWS 

Olympic torrent salamander R. olympicus USFWS 

Dunn’s salamander Plethodon dunni USFWS 

Van Dyke’s salamander  P. vandykei USFWS 

Coastal tailed frog Ascaphus truei USFWS 

Rocky Mountain tailed frog A. montanus USFWS 
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1-7  Federally listed and candidate species not 
covered by the plan 

In addition to the species covered by the FPHCP (Table 1.3), other federally listed and 
candidate species are found on FPHCP-covered lands. Table 1.4 includes federally listed 
and candidate animal species that are not covered by the plan yet are known to occur on 
FPHCP-covered lands. Specific forest practices occurring within critical habitats of state-
designated threatened and endangered species are classified as Class IV-Special require 
State Environmental Policy Act (SEPA) review and in some cases specific forest 
practices prescriptions are applied (WAC 222-16-080). Table 1.5 includes federally listed 
and candidate plant species known to occur on FPHCP-covered lands as well as species 
thought to be extirpated from covered lands in Washington. An overview of the status, 
distribution and habitat requirements of these animal and plant species is included below. 

1-7.1  Federally Listed and Candidate Animals Not 
Covered by the Plan 
COLUMBIAN WHITE-TAILED DEER 

The Columbian white-tailed deer (Odocoileus virginianus leucurus) exists in two distinct 
population segments. The first is found along the lower Columbia River in southwest 
Washington and northwest Oregon; the second is found along the Umpqua River in 
Douglas County, Oregon. Both populations were listed as endangered under the Federal 
Endangered Species Act in 1967. In 2003, USFWS delisted the Umpqua/Douglas County 
population that is estimated at several thousand animals. 

The Lower Columbia population numbers about 700 animals and is distributed 
throughout the Julia Butler Hansen Columbian White-tailed Deer National Wildlife 
Refuge, on the Oregon mainland, and on Crims, Lord and Fisher Islands. The islands are 
located within the Columbia River and are in private ownership or are managed by 
USFWS or the Washington Departments of Natural Resources and Fish and Wildlife. 
These lands lie within the Lower Columbia Planning Region (Table 1.4). 

Columbian white-tailed deer prefer wet prairie and lightly wooded bottomlands or 
tidelands along streams and rivers. Woodlands are particularly attractive when 
interspersed with grasslands and pastures (NatureServe 2003). Major tree species along 
the Columbia River include Sitka spruce (Picea sitchensis), dogwood (Cornus spp.), 
black cottonwood (Populus trichocarpa), red alder (Alnus rubra), and willow (Salix 
spp.). The main factors affecting the Lower Columbia population are land conversion, 
timber harvesting, vehicular traffic, poaching and flooding (NatureServe 2003). 
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Table 1.4  Federally listed and candidate animals in Washington not 
covered under the Forest Practices Habitat Conservation Plan, including 
their occurrence on covered lands (as of January 2004). 

 

 
Species 

Federal 
Status1 

 
Planning Regions2 

Columbia white-tailed deer 
(Odocoileus virginianus leucurus) 

E LC 

Woodland caribou (Rangifer tarandus caribou) E UCUS 

Canada lynx (Lynx canadensis) T NP, UCDS, UCUS 

Gray wolf (Canis lupus) T * 

Grizzly bear (Ursus arctos horribilis) T NP, UCDS, UCUS ** 

Bald eagle (Haliaeetus leucocephalus) T All regions 

Marbled murrelet 
(Brachyramphus marmoratus marmoratus) 

T NP, SP, WP, OC, SW, LC 

Northern spotted owl (Strix occidentalis caurina) T NP, SP, WP, OC, SW, LC, 
MC, UCDS 

Oregon silverspot butterfly 
(Speyeria zerene hippolyta) 

T SW 

Columbia spotted frog (Rana luteiventris) C MC, UCDS, UCUS, SR 

Oregon spotted frog (Rana pretiosa) C MC, SW, SP 

Mardon skipper (Polites mardon) C MC, SP, SW 

Mazama pocket gopher (Thomomys mazama) C SP, WP (WRIA 14), SW 
(WRIA 23) 

 

* No known populations present, but transient wolves could occur in all regions and recovering 
populations in Idaho could spread to Washington. 

** Population present in Selkirks (UCUS planning region). Recovery areas include parts of NP 
and UCDS planning regions. Transients may occur in other regions. 

1 - Federal Status: E = endangered; T = threatened; C = candidate 

2 - Planning Regions: NP = North Puget; WP = West Puget; SP = South Puget; OC = Olympic Coast; 
SW = Southwest; LC = Lower Columbia; MC = Middle Columbia; UCDS = Upper Columbia 
downstream of Grand Coulee Dam; UCUS = Upper Columbia upstream of Grand Coulee Dam;  
SR = Snake River; NA = not present on covered lands 
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WOODLAND CARIBOU 

The woodland caribou (Rangifer tarandus caribou) was listed as endangered under the 
ESA in 1983. Currently, the population includes approximately 41 animals in the Selkirk 
Mountains of northeastern Washington, northern Idaho, and southeastern British 
Columbia. This area lies within the Upper Columbia Upstream from Grand Coulee Dam 
Planning Region (Table 1.4). The animals are generally found above 4,000 feet in 
elevation in Englemann spruce/subalpine fir and western redcedar/western hemlock 
forest types (USFWS 1994). Woodland caribou feed almost exclusively on tree-borne 
lichens. The population is threatened by habitat fragmentation and loss and excessive 
mortality (USFWS 1994). 

CANADA LYNX 

The Canada lynx (Lynx canadensis) was listed as threatened under the ESA in 2000. 
There are currently thought to be fewer than 100 individuals in the state (Stinson 2001). 
In Washington, lynx are primarily associated with subalpine and boreal forest types in the 
north-central and northeastern parts of the state. These areas lie within the North Puget 
and both Upper Columbia Planning Regions (Table 1.4). Most lynx habitat is on Federal 
lands (92 percent) and almost 40 percent is in wilderness, parks and other reserves 
(Stinson 2001). 

Lynx are largely dependent on a single prey species, the snowshoe hare (Lepus 
americanus), but also eat small mammals, birds and carrion. The primary factors 
affecting populations in Washington include forest management, fire and fire 
suppression, insect epidemics and management of lynx harvest and habitats in southern 
British Columbia (Stinson 2001). 

GRAY WOLF 

The gray wolf (Canis lupus) was originally listed as endangered under the ESA in 1967, 
but is currently listed as threatened in Washington. Although there have been occasional 
reports of individual wolves in Washington, no documented breeding pairs or packs 
currently are known to occur in the state (WDFW 1999) (Table 1.4). However, wolves 
may appear in Washington within the next few years as they disperse from sites where 
they have recently been reintroduced in central Idaho, Wyoming and Montana. Wolves 
are highly adaptable and can survive in a variety of habitats, although they prefer 
relatively flat, open areas such as river valleys and basins (WDFW 1999). Primary prey 
species for wolves include elk, deer and moose. The main reasons for listing the gray 
wolf under the ESA include hunting and extirpation efforts in the early- to mid-1900s.  

GRIZZLY BEAR 

The grizzly bear (Ursus arctos horribilis) was listed as threatened under the ESA in 
1975. Grizzly bears are rare in Washington, but there is a small population in the Selkirk 
Mountains (Upper Columbia Upstream of Grand Coulee Dam Planning Region) of 
northeast Washington (Table 1.3). Grizzly bears have also been documented in the 
Okanogan Highlands and in the North Cascades (Upper Columbia Downstream of Grand 
Coulee Dam and North Puget Planning Regions) (Table 1.4). Contiguous, relatively 
undisturbed mountainous habitat with a high level of topographic and vegetative diversity 
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is characteristic of most areas where the species exists (USFWS 1993). Direct and 
indirect human-caused mortality and habitat loss have caused the decline in bear 
numbers.  

BALD EAGLE 

The bald eagle (Haliaeetus leucocephalus) was listed as threatened under the ESA in 
1967. In Washington, eagles inhabit coastal areas and river corridors throughout the state 
(Table 1.4). In 1998, there were 664 occupied nest sites in the state with some indications 
that the population has reached its carrying capacity in parts of western Washington 
(Stinson et al. 2001). Winter populations are higher (3,500 to 4,000 birds) due to an 
influx of migrants from Alaska and the Canadian provinces. 

Past impacts to bald eagle populations include poaching, timber harvesting, reduced 
salmon runs and the use of the pesticide DDT. The greatest current threat to eagle 
populations in Washington is the loss of suitable nesting habitat. Eagles prefer to nest in 
large trees along shorelines but will utilize smaller second-growth trees (Stinson et al. 
2001). Conservation of bald eagle nesting habitat is difficult because 80 percent of the 
land within one-half mile of shorelines is privately owned and contains desirable view 
property subject to development. The state bald eagle protection rule (WAC 232-12-292) 
requires a management plan for development, forest practices or other potentially 
disturbing activities on state and private lands near eagle nests and roosts  
(Stinson et al. 2001). 

MARBLED MURRELET 

The marbled murrelet (Brachyramphus marmoratus) was listed as threatened under the 
ESA in 1992. Although marbled murrelets feed primarily on fish and invertebrates in 
nearshore marine waters, they fly inland to nest on large limbs of mature conifers 
(USFWS 1997). The main cause of population decline and the primary threat to the bird 
in Washington is the loss and alteration of nesting habitat (older forests) as a result of 
timber harvesting. Other threats are mortality associated with gill-net fishing operations 
off the Washington coast, nest predation, oil spills and stochastic disturbances that result 
in loss of nesting habitat. In Washington, the murrelet is found in all nearshore marine 
areas, with the greatest concentrations in northern Puget Sound (Table 1.4). Nesting 
behavior has been documented more than 50 miles inland, though most nesting behavior 
occurs within 50 miles of shore throughout the breeding range (USFWS 1997). A 
majority of marbled murrelet sightings in the North Cascades have been within 39 miles 
of the coast. In 1993, no more than 5,000 birds were thought to exist in Washington 
(WDFW 1993). 

NORTHERN SPOTTED OWL 

The northern spotted owl (Strix occidentalis caurina) was listed as threatened under the 
ESA in 1990. Its range in Washington encompasses the Olympic Mountains, the Willapa 
Hills and the Cascade Range (both west and east sides) (Table 1.4). Preferred habitat 
includes structurally complex mature and old-growth coniferous forests with moderate to 
high canopy closure, a multi-layered, multi-species canopy with large overstory trees, a 
high incidence of snags or large trees with deformities, large accumulations of fallen trees 
and other debris, and a well-developed shrub layer. The owl’s favored prey is the 
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northern flying squirrel (Glaucomys sabrinus), but it also feeds on a variety of other 
small mammals. Factors affecting owl populations include the loss of old-growth and 
late-successional forests due to timber harvesting, catastrophic fires, and spruce budworm 
outbreaks and competitive interactions with barred owls. Habitat losses can be 
exacerbated by catastrophic events such as fire, volcanic eruptions and windstorms 
(USDI 1992b). 

OREGON SILVERSPOT BUTTERFLY 

The Oregon silverspot butterfly (Speyeria zerene hippolyta) was listed as threatened 
under the ESA in 1980. In Washington, the species is found on the Long Beach peninsula 
in the Southwest Planning Region (Table 1.4). The butterfly occupies early successional, 
coastally influenced grassland habitats that contain the caterpillar host plant early blue 
violet (Viola adunca), adult nectar sources and adult courtship areas (USFWS 2001). Soil 
and climatic conditions, salt-spray or mist, and natural disturbances, such as fire, 
historically contributed to maintaining low, open grasslands within the species’ range by 
suppressing encroaching trees and shrubs. Invasion by exotic species, natural succession, 
fire suppression and land development have resulted in habitat loss and modification, and 
represent the primary threats to the species (USFWS 2001). 

COLUMBIA SPOTTED FROG 

The Great Basin population of the Columbia spotted frog (Rana luteiventris) is currently 
a candidate species under the ESA. In Washington, the species is found south of the 
Snake River in the Blue Mountains (DNR 2004) (Table 1.4). 

Columbia spotted frogs are associated with clear, slow-moving or ponded surface waters 
with little shade. Reproducing populations have been found in habitats characterized by 
springs, floating vegetation and larger bodies of pool water (e.g., oxbows, lakes, stock 
ponds, beaver ponds, seeps in wet meadows and backwaters) (USFWS 2002a). Primary 
threats to the species include human-induced changes in hydrology, water quality and 
wetland integrity. Non-native fish and Bullfrogs (Rana catesbeiana) are also a potential 
threat as is the loss of beaver ponds and associated habitats (DNR 2004). 

OREGON SPOTTED FROG 

The Oregon spotted frog (Rana pretiosa) is currently a candidate species under the ESA. 
The historical range in Washington is the Puget Trough and the southern portion of the 
western Cascade mountains. Only four populations are known to exist: two in Thurston 
County and two in Klickitat County (DNR 2004) (Table 1.4). 

Oregon spotted frogs are highly aquatic and rarely found far from water. Populations are 
typically found in large, shallow wetland systems associated with a stream or stream 
network. Waters that remain aerobic and do not freeze to the sediments are necessary for 
winter survival in areas with colder climates. Beaver-impounded systems appear to 
provide many of the habitat requirements for the species. Primary threats include human-
induced changes in hydrology, water quality and wetland integrity. Non-native fish and 
Bullfrogs are also a potential threat, as is the loss of beaver ponds and associated habitats 
(DNR 2004). 
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MARDON SKIPPER 

The Mardon skipper (Polites mardon) is currently a candidate species under the ESA. In 
Washington, this small, non-migratory butterfly occurs in the South Puget Sound and 
southern Cascade mountains (Table 1.4). In the South Puget Sound, the species is found 
in open, glacial outwash grasslands, while in the southern Cascade mountains, it inhabits 
small, open grassland sites within ponderosa pine savanna/woodland (USFWS 2002b). 
Degradation of grassland habitats has been identified as the primary threat to the species, 
including development, overgrazing, herbicides, the encroachment or invasion of  
non-native and native vegetation, and succession from grassland to forest  
(USFWS 2002b). 

MAZAMA POCKET GOPHER 

The Mazama pocket gopher (Thomomys mazama), also known as the western pocket 
gopher, is currently a candidate species under the ESA. Eight subspecies are recognized 
in Washington, two of which may be extinct. Of the remaining six subspecies, five may 
be renamed as one species (USFWS 2002c). In Washington, Mazama pocket gophers are 
associated with glacial outwash prairies in the western part of the state (Table 1.4). Their 
diet includes a variety of plant material including leafy vegetation, succulent roots, shoots 
and tubers. Although as consumers of crop plants they are considered agricultural pests, 
in natural settings they play an ecological role by aerating soils and stimulating plant 
growth. In prairie ecosystems, pocket gopher activity is important in maintaining species 
richness and diversity (USFWS 2002c). 

The primary threat to the species is the loss, modification or curtailment of its habitat or 
range, including fire suppression and associated invasion of prairies by Douglas-fir 
(USFWS 2002c). Prairie habitat in the South Puget Sound area is one of the most rare 
habitats in the United States, having been reduced by 90-95 percent over the last  
150 years (USFWS 2002c). Most populations of Mazama pocket gophers occur on 
private lands, although several populations are known to exist on public lands including 
Olympic National Park, Fort Lewis, Scatter Creek Wildlife Area and lands owned or 
managed by the Port of Shelton and the City of Tacoma (USFWS 2002c). 

1-7.2  Federally Listed and Candidate Plants Not Covered 
by the Plan 
MARSH SANDWORT 

Marsh (or swamp) sandwort (Arenaria paludicola) was listed as endangered under the 
ESA in 1993. The species is thought to be extirpated from Washington and is only known 
to exist in two sites in San Luis Obispo County, California. In Washington, available 
natural heritage records indicate the plant was historically found in Grays Harbor, King, 
and San Juan counties (NatureServe 2003) (Table 1.5). The plant inhabits freshwater 
wetlands and marshes, mostly along the coast, from close to sea level to 1,500 feet in 
elevation. Threats to existing California populations include changes in hydrology due to 
well drilling, water uptake by other species, drought, invasion of non-native species, 
competition, urban and agricultural development and off-road vehicle use. 
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Table 1.5  Federally listed and candidate plants in Washington not 
covered under the FPHCP, and their distribution on FPHCP-covered 
lands (as of January 2004). 
 

 
Species 

Federal 
Status1 

Current 
Distribution2 

Potential 
Distribution3 

Marsh sandwort (Arenaria paludicola) E N/A4  NP, WP, SP, OC, 
SW 

Showy stickseed (Hackelia venusta) E UCDS UCDS 

Bradshaw’s desert-parsley 

(Lomatium bradshawii) 
E LC LC, SW 

Wenatchee Mountains checker-mallow 

(Sidalcea oregana var. calva) 
E UCDS UCDS 

Golden paintbrush (Castilleja levisecta) T SW, IS LC, SW, SP, NP, 
WP, IS 

Water howellia (Howellia aquatilis) T SP, SR, UCUS UCUS, SR, SPS, 
SW, LC 

Nelson’s checker-mallow (Sidalcea nelsoniana) T SW, LC SW, LC, SPS 

Kincaid’s lupine 

(Lupinus sulphureus ssp. kincaidii) 
T SW SPS, LC, SW 

Spalding’s catchfly (Silene spaldingii) T SR, UCUS, CB SR, UCUS, CB 

Slender moonwort (Botrychium lineare) C UCUS UCUS, UCDS 

 

1 – E = endangered; T = threatened; C = candidate 

2 – Planning Region(s) in which the species is currently found; NP = North Puget; WP = West Puget; 
SP = South Puget; OC = Olympic Coast; SW = Southwest; LC = Lower Columbia; MC = Middle 
Columbia; UCDS = Upper Columbia downstream of Grand Coulee Dam; UCUS = Upper Columbia 
upstream of Grand Coulee Dam; SR = Snake River 

3 – Planning Region(s) in which the species could potentially occur; NP = North Puget; WP = West 
Puget; SP = South Puget; OC = Olympic Coast; SW = Southwest; LC = Lower Columbia;  
MC = Middle Columbia; UCDS = Upper Columbia downstream of Grand Coulee Dam;  
UCUS = Upper Columbia upstream of Grand Coulee Dam; SR = Snake River 

4 – Species is extirpated in Washington 
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SHOWY STICKSEED 

Showy stickseed (Hackelia venusta) was listed as endangered under the ESA in 2002. 
The species’ range is limited to the Wenatchee Mountains in Chelan County, Washington 
(Table 1.5). It inhabits dry, loose, granitic sand and crevices in granite or talus from  
1,500 to 2,500 feet in elevation. Primary threats to the species include both fire 
suppression and fire. Fire suppression allows plant succession to proceed resulting in 
increased competition and slope stabilization. Fire may lead to an increased frequency of 
landslides that may bury much of the population (DNR 2000). 

BRADSHAW’S DESERT-PARSLEY 

Bradshaw’s desert-parsley (Lomatium bradshawii) was listed as endangered under the 
ESA in 1988. In Washington, the species is endemic to the southern portion of the Puget 
Trough and currently occurs in only two known locations, both in Clark County  
 (Table 1.5). The species occurs in remnant fragments of once-widespread, low-elevation 
grasslands and prairies. The habitat type is described as wet, seasonally flooded 
grasslands and prairies common along streams and rivers. Fires have been important in 
maintaining plant communities by reducing or eliminating invasion by woody species 
and by reducing the accumulation of grasses and herbaceous litter. Primary threats 
include residential and commercial development and associated changes in hydrology 
and fire suppression (DNR 2000). 

WENATCHEE MOUNTAINS CHECKER-MALLOW 

Wenatchee Mountains checker-mallow (Sidalcea oregana) was listed as endangered 
under the ESA in 1999. The species’ range is limited to an area of approximately  
33 square miles, extending south-southeasterly from Leavenworth, Washington  
(Table 1.5). The plant is most abundant in moist meadows that have surface water or 
saturated upper soil horizons into early summer. Historically, fire probably played a role 
in maintaining suitable habitat for the species by improving light and soil moisture 
conditions and keeping succession in check. Threats to the species include rural 
residential development, alterations to hydrology, grazing, timber harvesting and a 
variety of recreational pursuits (DNR 2000). 

GOLDEN PAINTBRUSH 

Golden paintbrush (Castilleja levisecta) was listed as threatened under the ESA in 1997. 
The plant’s historic range extended from the southern tip of Vancouver Island, British 
Columbia to Linn County, Oregon. In Washington, the species occurs in open grasslands 
in the Puget Trough (Table 1.5). Golden paintbrush prefers sun and can tolerate partial 
shade, but will not tolerate a closed canopy. Fire is thought to have played a historic role 
in maintaining the open prairie habitats occupied by the species. Primary threats include 
invasion of the plant’s habitat by Douglas-fir and the non-native Scot’s broom  
(DNR 2000). 
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WATER HOWELLIA 

Water howellia (Howellia aquatilis) was listed as threatened under the ESA in 1994. The 
species is currently found in California, Montana, Idaho and Washington and was 
historically present in Oregon. In Washington, water howellia occurs within the 
Columbia Basin and Puget Trough (Table 1.5). In the Puget Trough, it is found in the 
western hemlock zone as defined by Franklin and Dyrness (1973) in low elevation 
wetlands. It occurs mostly in small, vernal ponds, although some ponds may retain water 
throughout the year. Primary threats to the species include changes in wetland hydrology, 
an increase in weedy species such as reed canarygrass, invasion by noxious weeds, 
livestock grazing and timber harvesting on adjacent uplands (DNR 2000). 

NELSON’S CHECKER-MALLOW 

Nelson’s checker-mallow (Sidalcea nelsoniana) was listed as threatened under the ESA 
in 1993. The species occurs from Benton County, Oregon, north to Lewis County, 
Washington. In Washington, the species is found on the Olympic Peninsula and in the 
southwest part of the state within the western hemlock zone as defined by Franklin and 
Dyrness (1973) (Table 1.5). It inhabits streamside areas in meadows and other relatively 
open areas such as roadsides. It is generally found in areas where prairie or grassland 
remnants persist, such as along fencerows, drainage ditches and at the edges of plowed 
fields adjacent to wooded areas. Threats to the species include mowing, plowing, stream 
channel alteration, recreational activities, fire suppression and roadside spraying  
(DNR 2000). 

KINCAID’S LUPINE 

Kincaid’s lupine (Lupinus sulphureus) was listed as threatened under the ESA in 2000. 
The plant ranges from Douglas County, Oregon, north to Lewis County, Washington. In 
Washington, it is currently known in two locations less than a mile apart (Table 1.5). It 
inhabits native upland prairies and open oak woodlands. These habitats were historically 
maintained by periodic disturbance including fire. Primary threats to the species include 
agricultural activities, urban development, roadside maintenance and herbicide 
application (DNR 2000). 

SPALDING’S CATCHFLY 

Spalding’s catchfly (Silene spaldingii) was listed as threatened under the ESA in 2001. Its 
range includes eastern Washington, northeast Oregon, Idaho and western Montana. In 
Washington, it is found in the Blue Mountains and Columbia Basin in Asotin, Lincoln, 
Spokane and Whitman counties (Table 1.5). The plant occurs primarily in open 
grasslands with a minor shrub component and occasionally with scattered conifers. Fire 
may have historically played a role in maintaining habitat, particularly on sites that are 
interspersed with ponderosa pine (Pinus ponderosa) forest. Livestock grazing and 
recreational activities have the potential to further degrade existing habitat (DNR 2000). 
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SLENDER MOONWORT 

Slender (or skinny) moonwort (Botrychium lineare) is a candidate species under the ESA. 
Its range includes Idaho, Montana, California, Oregon, Colorado, Quebec and New 
Brunswick. In Washington, it is known from only one occurrence in Ferry County in the 
Okanogan Highlands (Table 1.5). The species is found in deep grass and forbs of 
meadows, under trees in woods and on shelves of limestone cliffs, mainly at higher 
elevations. The one known occurrence in Washington is within a western 
redcedar/Douglas-fir stand on a floodplain adjacent to a stream. The primary threat to the 
single Washington occurrence is livestock grazing (DNR 2000). 
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2.  Planning Context 

Washington’s Forest Practices program, directed by the Forest Practices Act (the Act), 
the forest practices rules and the Forest Practices Board (the Board), has been in place 
and operational since the mid-1970s (See FPHCP Section 4a, Administrative 
Framework). The program is the basis of the Forest Practices Habitat Conservation Plan 
(FPHCP), and it is important to recognize the events that have helped shape the program 
and, as a result, have shaped the FPHCP.  

Section 2-1 reviews this history, focusing on milestones of the program and the impact of 
the significant actions taken by the Board. Table 2.1 provides an “at-a-glance” view of 
these actions and their results; more detail is provided in the text. These actions reflect a 
significant effort to improve water quality, to protect threatened and endangered wildlife 
and aquatic species and their habitat, and to ensure a viable forest products industry. 

The evolution of the forest practices rules, the historic and comprehensive Forests and 
Fish Report (FFR) and the resultant changes to the rules represent a state-wide approach 
to addressing aquatic resource issues—one that is supported by a broad, scientific and 
landowner community and one that, through the adaptive management process, is 
designed to change over time as new information and knowledge develop. 

The FPHCP is just one of many plans addressing the challenges of protecting and 
maintaining aquatic species. The collective impact of Federal land management 
strategies, habitat conservation plans covering state and private lands, and many regional, 
local, private and tribal watershed planning efforts contribute to specific and enduring 
protection measures for aquatic species and their habitat. The combination of the 
programmatic FPHCP covering state and private forestlands and other successful Federal, 
statewide, regional and local planning and conservation efforts will continue to improve 
salmon habitat and water quality and put aquatic species—including salmonids—on a 
positive path toward recovery in Washington State. The FPHCP and other conservation 
plans work together not only to protect and enhance natural resources, but also to help 
conserve the forestland base and prevent its conversion to non-forest uses. Section 2-2 
identifies and examines some of these other programs and plans more fully. 

Implementing the Forest Practices Act and rules also requires interacting with many 
Federal, state, tribal and local government statutes, regulations and policies. Together 
these regulations protect aquatic species and their habitat. Section 2-3 gives a brief 
summary of the regulations most applicable to forest practices activities. 
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Table 2.1  Forest Practices Milestones 

 

Year Action Result / Comments 

1974 Washington State Legislature passes the 
Forest Practices Act (76.09 RCW). 
Forest Practices Board established. 

State’s first comprehensive law 
addressing the impacts of forest 
practices on the environment. 
Recognizes the importance of 
protecting forest soils, fisheries, 
wildlife, water quantity and quality, air 
quality, recreation and scenic beauty. 
Beginning of administrative 
framework. 

1975 The Act establishes four classes of forest 
practices based on their potential to adversely 
impact public resources.  

Class IV forest practices require a 
State Environmental Policy Act 
(SEPA) review. 

1976 Permanent forest practices rules established. 
 

Forest practices rules to protect 
water quality, fish and wildlife habitat 
while allowing viable timber industry. 

1982 Board identifies 14 critical issues requiring 
Class IV SEPA review, including forest 
practices: 
● Within or near parks. 
● Within Federal critical habitat or on lands 
containing a breeding pair of threatened and 
endangered species. 
● Aerial application of pesticides near public 
water supplies. 
● On unstable slopes. 

Increase in the type of forest 
practices requiring SEPA review 
process, including an Environmental 
Checklist, and Determination of 
Significance. 

1984-85 Reports Prepared for the Board: 
● Forest Riparian Habitat Study: Phase I 
Report by the Riparian Habitat Technical 
Committee 
● Cumulative Effects of Forest Practices on 
the Environment, A State of the Knowledge  

Critical in recognizing the importance 
of riparian habitat and would later 
serve to trigger changes in the forest 
practices rules addressing riparian 
management zones. 
First review of cumulative effects as 
related to forest practices. Laid the 
foundation for future rules addressing 
cumulative effects. 

1986-88 Timber/Fish/Wildlife Agreement (TFW) 
● Historic accord relying on a collaborative 
effort and a consensus process. 
● Process recommended to address 
cumulative effects. 
● Significant rule revisions protecting riparian 
areas. 
● Rule revisions included the introduction of 
the adaptive management concept. 

Set the stage for a successful 
collaborative process addressing 
challenging resource protection 
issues that ultimately resulted in the 
Forests and Fish Report (FFR). 
TFW recommendations and the 1984 
Cumulative Effects study would guide 
the development of the future 
watershed analysis rules. 
Continuation of recognition of the 
important role the riparian area plays 
in protecting aquatic habitat and 
water quality. Groundwork in place 
for role adaptive management would 
play in future FFR. 
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1992 
 

Watershed Analysis Program established in 
the forest practices rules to address 
cumulative effects. 

Collaborative approach designed by 
TFW cooperators. Information 
learned through watershed analysis 
set the stage for future changes to 
riparian rules as recommended in 
FFR. 

1996-2000 Development of the Forests and Fish Report in 
response to Federal listing of threatened and 
endangered salmonids. 
Legislature passes the Forestry Module (FFR), 
ESHB 2091 of the Salmon Recovery Act. 

FFR resulted in emergency forest 
practices rules addressing riparian 
habitat and water quality protection.  

2001 Forest Practices Board adopts permanent 
rules implementing the FFR. 

Forest Practices rules provide 
protection of aquatic species and 
ensure compliance with the 
Endangered Species Act and the 
Clean Water Act. 

 

 

2-1  History of forest practices regulation in 
Washington 

Throughout Washington’s history, forests have produced timber and supplied family-
wage jobs in both urban and rural areas of the state, supported fish and wildlife habitat, 
provided an array of recreational opportunities and accommodated changes in land use 
driven by population growth. These competing uses and values have, at times, been the 
subject of conflict and controversy, and ultimately have resulted in changes to regulations 
protecting the state’s forests. 

Table 2.1 identifies key milestones of the Forest Practices program and regulations that 
have led to the development of the FPHCP. The more detailed history that follows also 
reveals how regulations came to be and how they have changed over time, based on 
scientific review, to better protect public resources. In part, the changes have been due to 
an evolving understanding of the scientific underpinnings associated with public resource 
protection. Also, in an effort to increase protection of the natural environment, public 
interest groups, including the Tribes of Washington, have identified areas for 
improvement in resource protection. Interested and impacted stakeholders have guided 
the effort and have been proactive in negotiating responsible changes to the forest 
practices rules with a clear goal of protecting public resources while maintaining a viable 
forest products industry. The evolution of forest practices regulation over the past  
30 years reflects a significant, multi-stakeholder effort to protect water quality, fish and 
wildlife and their habitat, archaeological and historic sites and other cultural resources, 
and to ensure harvested areas are reforested.  

Early Forest Practices (pre-Act) 
In the early years of Washington’s history, the forests were viewed as a limitless 
resource, providing a seemingly cheap and inexhaustible supply of lumber for houses, 
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buildings, railroads, ships and bridges—the raw materials for a nation of immigrants 
expanding westward (McCune and Schroedel 1998). Through the end of the  
nineteenth century and much of the first half of the twentieth century, forest practices in 
Washington were unregulated. Early in the 1900s, after Washington State experienced 
devastating forest fires, the legislature appointed the first State Fire Warden and Forester 
to oversee fire laws and to focus on suppressing forest fires (Rodgers 1995; DNR 1975).  

In 1945 the first legislation was enacted to regulate forest practices. Commonly referred 
to as the “reforestation law,” the new law required forest landowners to reforest sites 
following logging. Natural regeneration was the preferred method in the 1940s, relying 
on seed trees or seed blocks to sow a new crop of trees. That approach eventually gave 
way to helicopter seeding and planting of high-quality seedlings grown specifically for 
the climate and elevation of the site harvested (Hairston-Strang et al. 1998). 

Following World War II, a prosperous economy and advances in technology led to a 
construction boom that placed great demands on the nation’s natural resources. The post-
war era ushered in a period of intensive forest management, with timber production as the 
primary focus. Timber harvest, forest road construction, forest fertilization, aerial 
application of herbicides, broadcast burning for fire hazard reduction and site preparation, 
and pre-commercial and commercial thinning of forest stands were common silvicultural 
practices during the 1950s and 1960s and remained largely unregulated at that time 
(Rodgers 1995; DNR 1968). 

Increasing concerns over diminished air quality and polluted rivers and streams spurred a 
national environmental movement in the 1970s. The first Federal legislation requiring the 
management of water pollution in the United States was the Federal Water Pollution 
Control Act of 1972, commonly known as the Clean Water Act (CWA)(EPA 2003). 
Research into the effects of forest practices was beginning to emphasize the importance 
of riparian areas in maintaining water quality. Results from Oregon’s pioneering Alsea 
Watershed Study—the first long-term watershed study that evaluated the effects of 
logging on streams—showed significant temperature and sediment impacts associated 
with logging practices common at that time (Beschta 1978; Hall et al. 1987).  

Research results such as these combined with the passage of the CWA prompted 
Washington and other western states to develop their own rules as a way to maintain 
local control over state forest practices activities (Rodgers 1995). Instead of addressing 
water quality problems with specific in-stream standards, Washington and other states in 
the region opted to implement “Best Management Practices” (BMPs) that were 
promulgated as state forest practices rules (Adams et al. 1988). BMPs are “…a practice 
or combination of practices that are determined…to be the most effective, practicable 
(including technical, economic and institutional considerations) means of preventing or 
reducing the amount of pollution generated by nonpoint sources to a level compatible 
with water quality goals” (USDA Forest Service 1980) and were identified as appropriate 
prevention tools for controlling nonpoint pollution sources (Hairston-Strang et al. 1998). 

Forest Practices Act and Rules (1974-1982) 
The Washington State Legislature, in passing the Forest Practices Act in 1974, declared 
that “forest land resources are among the most valuable of all resources in the state; that a 
viable forest products industry is of prime importance to the state's economy; that it is in 
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the public interest for public and private commercial forestlands to be managed consistent 
with sound policies of natural resource protection; that coincident with maintenance of a 
viable forest products industry, it is important to afford protection to forest soils, 
fisheries, wildlife, water quantity and quality, air quality, recreation, and scenic beauty” 
(RCW 76.09.010). The Act was the state’s first comprehensive law addressing the impact 
of forest practices on the environment. Forest practices are defined in part as “any 
activity conducted on or directly pertaining to forest land and relating to growing, 
harvesting, or processing timber” (RCW 76.09.020). Forest practices include such 
activities as timber harvest, road construction, pre-commercial thinning, reforestation, 
fertilization, brush control, and prevention and suppression of diseases and insects. This 
law and its corresponding rules regulate forestry activities on state and private lands and 
are designed to protect the environment and ensure that Washington continues to be a 
productive timber growing area. 

The Act also created the Board—originally a body of nine appointed or designated 
members representing a variety of interests. In 1975, two members of the public were 
added to the Board, creating an 11-member board. The Board, working with the public, 
stakeholder groups and the Washington Department of Natural Resources (DNR), adopts 
forest practices rules and approves guidelines. The Board complies with the state’s 
Administrative Procedures Act in its rulemaking functions, the State Environmental 
Policy Act, and the Open Public Meetings Act. In addition, the Board maintains 
consistent communication with the public and other interested parties through its website, 
quarterly and special meetings, public hearings and by receiving written and oral public 
comments at each meeting.  

One of the purposes of the Forest Practices Act is to “achieve compliance with all 
applicable requirements of Federal and state law with respect to nonpoint sources of 
water pollution from forest practices” (RCW 76.09.010(2)(g)). The Washington 
Department of Ecology (Ecology) has been designated as the State Water Pollution 
Control Agency for purposes of the Federal CWA. Ecology is authorized to ensure that 
the requirements of the CWA are met and administers both the state and Federal clean 
water programs (RCW 90.48.260). The original version of the Forest Practices Act 
required the Board and Ecology to co-promulgate the forest practices rules. Currently, the 
Board must reach agreement with the director of Ecology prior to adopting forest 
practices rules pertaining to water quality protection (RCW 76.09.040). Ecology is 
required to monitor water quality to determine whether changes in the state water quality 
standards or the forest practices rules are needed. Ecology may also submit proposed 
forest practices rules relating to water quality protection to the Board.  

The Forest Practices Act was modified in 1975 to establish a system of four classes of 
forest practices based on their potential to adversely impact public resources. Forest 
practices are classed as Class I, Class II, Class III or Class IV, with Class I having no 
direct potential of damaging public resources and Class IV having the greatest potential. 
Class IV forest practices were further distinguished as Class IV-Special or  
Class IV-General by rule of the Board. Class IV-General are forest practices on lands that 
were platted after January 1, 1960, on lands being converted to another use, or those that 
would not be reforested because of a likelihood of future conversion to urban 
development. Class IV-Special forest practices are those that have been determined to 
have potential for a substantial impact on the environment. Class IV forest practices are 
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subject to review by means of additional State Environmental Policy Act (SEPA) 
procedures. SEPA requires a threshold determination using an environmental checklist 
and may require preparation of an Environmental Impact Statement (EIS). 

Initially, forest practices identified as Class IV-Special were limited to only a few 
concerns: harvesting and other activities on lands known to contain the nest or breeding 
habitat of threatened and endangered species, widespread use of persistent insecticides, 
harvesting or road construction on landlocked parcels within parks, and alternate plans—
a planning process that may deviate from the forest practices rules, but that provides at 
least equal protection to public resources. In 1980, a Class IV-Special Committee Report, 
requested by the Board, identified 14 critical issues related to forest practices impacts that 
needed the additional environmental review provided by Class IV-Special application 
processing and SEPA. As a result, new rules were adopted in 1982 that listed additional 
forest practices as Class IV-Special (FPB 1982). These included more forest practices 
within or near parks—and within the Federal critical habitat—or on lands containing a 
breeding pair of a threatened or endangered species. Aerial application of pesticides in 
areas that served as a public water supply was classed as Class IV-Special. Road, landing 
and rock and gravel pit construction and spoil disposal on unstable slopes were also 
included. In addition, forest practices on lands that contained historic or archaeological 
sites or on lands difficult to reforest, and aerial application of chemicals in areas near 
water were upgraded to Class III (FPB 1982). 

The Board adopted the first permanent forest practices rules in Washington State in 1976. 
These rules were designed to protect water quality, fish and wildlife habitat, and ensure 
that harvested areas were adequately reforested. The rules outlined guidelines for 
reviewing and processing forest practices applications and detailed enforcement 
procedures when applicants did not adhere to the forest practices rules (WAC 222). 

Impact of New Research (1982-1986) 
Following the passage of the Forest Practices Act, the focus of research on the effects of 
forest activities on the environment shifted slightly from water quality impacts to effects 
on aquatic habitat. The report, Forest Riparian Habitat Study: Phase 1 Report, was 
prepared for the Board in 1985 by the Riparian Habitat Technical Committee. It was 
critical in recognizing the importance of riparian areas and would later serve to trigger 
changes in the forest practices rules, including addressing riparian management zones 
(FPB 1985). Subsequent studies began to increasingly highlight the role of large woody 
debris (LWD) in creating and maintaining healthy fish habitat and the influence of 
riparian harvesting on the availability of LWD to streams. Also, scientists were gaining a 
better understanding of the effects of increased in-stream sediment levels resulting from 
harvesting and road construction on unstable slopes. Much of this research was presented 
and discussed at a groundbreaking conference held in 1986. The conference, Streamside 
Management: Forestry and Fisheries Interactions, provided evidence that suggested the 
original 1976 forest practices rules were likely inadequate to meet the resource protection 
goals of the Act.  

The environmental community and tribal representatives expressed concern about not 
only individual forest practices activity effects on aquatic habitat, but also the combined 
and synergistic effects of multiple forest practices within a watershed, also known as 
“cumulative effects.” In response, the Board commissioned a study on cumulative effects 
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in 1983. The report, Cumulative Effects of Forest Practices on the Environment, was 
completed in 1984 (Geppert et al. 1984). The study provided a first approximation of the 
nature, source and extent of cumulative effects as related to forest practices. One of the 
study’s recommendations was to review representative basins throughout Washington 
and begin to quantify and analyze the cumulative impact of forest practices across the 
landscape (Geppert et al. 1984). The study and its recommendations helped lay the 
foundation for the state’s future watershed analysis rules.  

Timber/Fish/Wildlife Agreement and Associated Rules 
(1986-1988) 
In response to new research findings and public concern over the adequacy of existing 
forest practices rules to protect public resources, the Board began to consider changes to 
the forest practices rules to improve protection for riparian areas and fish and wildlife 
habitat, and to address cumulative effects. In a historic effort to resolve increasingly 
contentious natural resource protection issues without lengthy and costly lawsuits, 
representatives from state natural resource agencies, industrial and small forest 
landowners, tribes and environmental groups came together. The group developed a new, 
collaborative way of working on resource protection challenges through a consensus 
process. Their work became known as the Timber/Fish/Wildlife (TFW) Agreement, and 
was finalized in 1987. The agreement, in part, established ground rules for developing 
rule proposals, which would be forwarded to the Board for consideration (FPB 1987). 

The TFW Agreement also included an approach to address cumulative effects associated 
with forest practices. The recommendations included state, regional and watershed basin 
goal setting, the use of risk assessment techniques for problem identification, 
implementation of an adaptive management program and monitoring to determine if 
goals were being met. The recommendations also contained other measures to increase 
stakeholder involvement in the forest practices application process, primarily to avoid 
damage to public resources by increased focus on the planning phase of the process  
(FPB 1987). The TFW Agreement recommendations, together with the 1984 cumulative 
effects study, were used to guide the development of the watershed analysis rules adopted 
by the Board in the early 1990s. 

The TFW Agreement also led to significant forest practices rule revisions in 1987 and 
1988, with protection of riparian areas as a primary focus (FPB 1988). Riparian 
management zones were widened and the rules defined the number, size and species of 
trees that would be left standing to protect wildlife habitat and provide shade and large 
woody debris for fish habitat (WAC 222-30-020 (1988)).  

Two other important components of these rules were the introduction of the adaptive 
management concept and the use of interdisciplinary (ID) teams (FPB 1988). Adaptive 
management uses a research- and monitoring-based approach to assist in recommending 
modifications to the rules as needed to protect public resources. ID teams are made up of 
technical experts—fisheries biologists, hydrologists and geomorphologists, among 
others—and individuals from various stakeholder groups. The teams evaluate the 
environmental impact of proposed forest practices and recommend potential protective 
measures.  
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Another significant new rule required landowners to offer to meet with tribes when forest 
practices involved tribal cultural resources, with the objective to work out a plan for 
protecting archaeological sites and cultural value. Also, alternate plan proposals, 
previously classed as Class IV-Special applications, became Class III forest practices 
provided the plan clearly met or exceeded protection of public resources as provided in 
the Forest Practices Act (FPB 1988).  

Watershed Analysis and the 1992 Rule Package 
The Board established the watershed analysis program by rule in 1992 to address 
cumulative effects (chapter 222-22 WAC) (FPB and Ecology 1992). Watershed analysis 
represented a significant departure from conventional approaches to forestland regulation. 
Although the rules provided protection on a site-by-site basis, there were concerns that 
the cumulative effects of all the forest practices in a watershed basin may impact the 
watershed as a whole. Cumulative effects analysis was done with the Environmental 
Impact Statements prepared for the major rule adoptions in the past, but there was 
concern that this did not generate ongoing information on a watershed scale.  

The watershed analysis rules and manual were the result of a science-based, collaborative 
approach designed by TFW cooperators. Watershed analysis recognized the importance 
of using a science-based approach for assessing watershed problems and sensitivities of 
an entire basin, rather than reviewing forest practices on a site-by-site basis. The 
watershed analysis process resulted in identification of specific management 
prescriptions, which if implemented within a watershed, would reduce negative 
cumulative effects. The process included a public review of the findings of a watershed 
analysis and proposed management prescriptions before final acceptance of the plan 
(FPB 1997).  
 
Watershed analysis was conducted primarily between 1991 and 1996, resulting in 
approximately 60 completed watershed analyses across the state. Although watershed 
analysis was a useful tool for determining cumulative effects to watersheds, it was found 
to be very time-consuming and expensive to conduct, prohibiting some landowners from 
participating. As a result, some of the incentive to perform watershed analysis – 
regulatory stability for landowners – was undermined. Watershed analyses addressed 
issues including riparian protection; sedimentation from roads; and the challenges 
presented from steep and unstable slopes – many of the priority issues address in the 
April 1999 Forests and Fish Report (FFR). The information gathered and the 
prescriptions crafted from the approximately 60 watershed analyses statewide set the 
stage for changes to the forest practices rules recommended in the FFR. With the 2001 
revised forest practices rules, much of the benefit from and incentive to perform 
watershed analysis has been realized, or no longer exists, respectively.  
 
In addition to establishing the watershed analysis program to specifically address 
concerns about cumulative effects, the 1992 rule changes also included retention of 
wildlife reserve trees; establishment of wetland management zones; limits on clearcut 
harvest size and timing; more stringent environmental review of the application of 
chemicals; operations on unstable slopes and archaeological, historical and cultural sites 
and filling of wetlands. The rules also imposed restrictions on the use of pesticides, 
fertilizers and other forest chemicals, and added a temperature prediction method to 
ensure retention of adequate riparian shade (FPB and Ecology 1992). 
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To address sustainability of harvest and cumulative effects, the Board also required DNR 
to monitor the rate of timber harvesting and report the results to the Board each year 
(FPB and Ecology 1992). In 1993, DNR prepared the first rate of harvest study for the 
years 1988 through 1991 (DNR 1993). The overall yearly rate of even-aged harvest for 
all landowners in western Washington (private, Federal, state, tribal and other) was  
1.3 percent. For private landowners, it was 1.6 percent. For eastern Washington, the 
overall yearly rate of even and uneven-aged harvest for all landowners was  
1.0 percent. For private landowners in eastern Washington, it was 1.2 percent  
(DNR 1993). 

The rates of harvest results from 1991-1993 were reported by DNR in 1997. In this 
report, the overall annual rate of even-aged harvesting based on the total commercial 
forestland available in western Washington was 1.1 percent. For private landowners 
alone, it was 1.48 percent. In eastern Washington, the overall annual rate of even and 
uneven-aged harvesting for all landowners based on total commercial forestland available 
was 1.1 percent. For private landowners alone, it was 1.86 percent (DNR 1997).   

 

Northern Spotted Owl and Marbled Murrelet Rules  
NORTHERN SPOTTED OWL RULES (1990 – 2005)  

The Board adopted emergency forest practices rules in response to the Federal listing of 
the northern spotted owl in 1990 under the Endangered Species Act (ESA). The United 
States Fish and Wildlife Service (USFWS) designated spotted owl critical habitat solely 
on Federal lands (USDI 1992a) and anticipated that the major burden of conservation and 
recovery of northern spotted owl populations would be carried by these lands. The final 
draft Recovery Plan for the northern spotted owl (USDI 1992b) recommended 
establishment of conservation areas on Federal lands as the primary means for achieving 
recovery of the spotted owl. In addition, in response to a request by the Board,  
Hanson et al. (1993) identified important non-Federal landscapes for “essential owl 
habitats,” and provided recommendations for site- and landscape-specific plans. 

In 1996 the Forest Practices Board conducted an evaluation of alternatives for providing 
additional protection for the spotted owl. The Board’s intent was to “define a level of 
conservation contribution from non-Federal lands that is essential to complement the 
Federal recovery and conservation strategy; identify those landscapes that are essential to 
complement the Federal conservation and recovery strategy; maximize the use of local 
planning to promote flexibility; minimize conflicts and economic impacts” (FPB 1996). 
Permanent spotted owl rules were adopted in July 1996 partly based on the USFWS- 
proposed 4(d) rule for spotted owls on non-Federal lands and partly based on the  
Hanson et al. (1993) report on essential owl habitat on non-Federal lands. The rules 
designated ten spotted owl special emphasis areas (SOSEAs) to provide for demographic 
support, dispersal support or a combination of both. Timber harvest, road construction 
and aerial application of pesticides on suitable owl habitat inside owl circles within the 
SOSEAs are Class IV-Special forest practices (with the exception of the Entiat SOSEA) 
and must comply with SEPA. Within the Entiat SOSEA, these SEPA requirements only 
apply to demographic support areas. The Board’s goals in adopting SOSEAs was to 
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“maintain owls where they can make a contribution to the species, not maintain all 
individual owls where they currently exist” and to “allow strategic allocation of habitat to 
those owls that have the potential to contribute to the viability of the species” (FPB 
1996).  

In late 2002, the Forest Practices Board began discussions about developing and adopting 
a statewide comprehensive wildlife strategy to include a comprehensive regulatory 
system for wildlife as stated in WAC 222-16-080(5)(b), the spotted owl rule assessment 
under WAC 222-16-080(8), the development of voluntary cooperative management 
planning process and plans as listed with WAC 222-08-035(3), and the annual general 
rule evaluations as directed under WAC 222-08-035(1). In November 2002, the Board 
directed the Washington Department of Fish and Wildlife (WDFW) to develop a wildlife 
work plan and also requested regular updates and status reports on the work plan. The 
Board directed that the wildlife work plan include the following elements: 

1) Effectiveness of the current rules at meeting the Board’s intent or expectations, 
2) Contribution of Forests and Fish to non-riparian dependent species, 
3) Wildlife resource protection needs not addressed in rules, planning process, or 

other means, 
4) Operational improvements: 

a. Alternate plans for family forest owners 
b. Improved incentives and effectiveness of wildlife planning options 
c. Better integration between state and federal rules and planning processes 

        d.   Adaptive management for wildlife resources. 

The Board later adopted the wildlife work plan at their March 19, 2003 meeting and it 
was estimated that with the WDFW and DNR working together in consultation, it would 
take 2-3 years to accomplish. 

In August 2005, per request by the Forest Practices Board, WDFW provided the Board 
with a “Final Briefing Report to the Washington State Forest Practices Board Regarding 
Spotted Owl Status and Forest Practices Rules” (Buchanan and Swedeen 2005). The 
purpose of this report was to provide the Board with objective information on the spotted 
owl to be used in the Board’s evaluation of the forest practices rules. 

Recognizing the continued decline of the spotted owl, and new scientific information, the 
Forest Practices Board made a decision at their August 2005 meeting to review the 
existing rules governing spotted owl habitat. At that time, the Board directed DNR to 
notify the public of their intent to initiate review of the current spotted owl rules. The 
Board also directed DNR to convene a group of State Environmental Policy Act (SEPA) 
experts from various state agencies to assess the SEPA process in order to remove 
obstacles that are disincentives for landowners to undertake landscape planning. DNR 
was further directed by the Board to work with the USFWS and WDFW to create 
“regulatory harmony” between the Board’s spotted owl rules and the Federal ESA. The 
Board further declared that it will monitor the USFWS recovery plan and further 
encouraged USFWS, WDFW and “all organizations with authority and influence” to take 
quick and decisive actions to address the threats to spotted owl populations posed by 
barred owls. 
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MARBLED MURRELET RULES (1992 – 1997) 

The Board adopted emergency forest practices rules in response to the Federal listing of 
the marbled murrelet in 1992 under the ESA. The alternatives evaluation for protection of 
spotted owls referenced above also evaluated murrelet rule alternatives, which led to the 
adoption of permanent marbled murrelet rules in 1997. The rules were changed, in part, 
to identify state critical wildlife habitat for marbled murrelets. As a result, specific forest 
practices proposed within critical habitat areas of the murrelet were added to the  
Class IV-Special list. These proposed forest practices are subject to the more demanding 
Class IV-Special environmental review, including meeting the requirements of SEPA.  

Development of Forests and Fish Report (1996-1999) 
In the mid-1990s, three issues emerged that led to the adoption of emergency forest 
practices rules, and ultimately permanent rules, for addressing water quality issues, water 
typing inconsistencies and threatened and endangered salmonids. First, a growing number 
of streams were not meeting water quality standards as defined in the Federal Clean 
Water Act and were included on Ecology’s 303(d) list, as described in Section 303(d) of 
the CWA. The CWA requires that a water cleanup plan, also known as a total maximum 
daily load (TMDL), be developed for water bodies on the 303(d) list  
(See FPHCP Section 2.3.6).  

The second issue was related to the accuracy of water type base maps used to establish 
fish presence—and absence—for purposes of implementing appropriate forest practices 
protection measures. In the early 1990s, biologists with tribes and certain fish 
conservation groups often reported finding fish farther upstream in some areas than the 
official stream typing maps recognized. In response to the studies by the biologists, TFW 
cooperators developed a recommendation in 1996 that resulted in the Board’s adoption of 
emergency water typing rules. The emergency rules changed the water type definitions 
by modifying the gradient and width criteria for fish-bearing waters.  

The third issue that led the Board to adopt emergency rules in 1998 was the pending 
listing of several species of salmonids in Washington as threatened or endangered under 
the ESA. The Board’s policy has been to use its authority under the Act to regulate forest 
practices activities in ways designed to help achieve ESA objectives. In response to the 
listings, the Board adopted emergency salmonid rules to ensure forest practices on state 
and private forestlands complied with the ESA. The rules made all forest practices 
activities within 100 feet of a stream or river that served as habitat for a listed species 
subject to review under SEPA.  

As a result of the Federal listings of salmonids under the ESA and Ecology’s listing of 
many Washington streams as “water quality impaired” water bodies under the CWA, 
concerns began to grow over the need to modify the forest practices rules to better protect 
riparian habitat and aquatic resources. In many cases, the same concerns resulted from 
watershed analysis processes. This suggested that riparian buffer widths and leave-tree 
requirements might be inadequate to ensure healthy, functioning riparian systems. 
Watershed analysis results also indicated that in many areas, forest roads were an 
ongoing contributor of sediment to water bodies and adversely impacted water quality.  
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In response, stakeholder groups, including representatives from Federal agencies 
(National Oceanic and Atmospheric Administration (NOAA) Fisheries, USFWS, 
Environmental Protection Agency (EPA) and the United States Department of 
Agriculture (USDA) Forest Service) and state natural resource agencies (DNR, Ecology, 
WDFW), the office of the governor, tribes, county representatives, large industrial forest 
landowners and small forest landowners jointly produced a science-based plan—the 
Forests and Fish Report—for protecting water quality and aquatic and riparian-dependent 
species on state and private forestland in Washington State. The goals identified by the 
Board in September 1998 and achieved through the negotiated effort of the FFR and 
subsequent changes in the forest practices rules were: 

1) Provide compliance with the Endangered Species Act for aquatic and riparian-
dependent species on covered forestlands; 

2) Restore and maintain riparian habitat on covered forestlands to support a 
harvestable supply of fish; 

3) Meet the requirements of the Clean Water Act for water quality on covered 
forestlands; and 

4) Keep the timber industry economically viable in the state of Washington. 

Specifically, the FFR recommended that rules be adopted to: 

 protect stream banks from erosion, 

 limit the amount of sediment entering streams, 

 ensure fish passage to upstream habitat, 

 minimize the construction of new roads, 

 require landowners to prepare and implement Road Maintenance and 
Abandonment Plans (RMAPs) designed to address road-related cumulative 
impacts by 2015, 

 establish mature, conifer-dominated riparian forests to provide adequate shade to 
streams and, over time, recruit wood to streams and 

 establish an adaptive management and monitoring program. 

Forests and Fish Rules  
(Emergency – 2000; Permanent – 2001) 
The Washington legislature passed the 1999 Salmon Recovery Act, 1999 Washington 
Laws Sp. Sess. Chapter 4 (also known as the “Forests and Fish Law” and ESHB 2091), 
directing the Board to adopt rules consistent with the recommendations in the FFR. The 
Board promulgated emergency forest practices rules in January 2000 and permanent rules 
in May 2001. The permanent forest practices rules that became effective in July 2001 are 
designed to protect water quality and aquatic and riparian-dependent species and reduce 
cumulative effects across the landscape (FPB 2001) (See FPHCP Section 4b). 
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Through the Adaptive Management and monitoring program—initially introduced in the 
1987 TFW rule package—the forest practices rules are monitored to determine how 
resources are responding. Research and monitoring are designed to occur at various 
watershed scales, and to evaluate resource conditions in light of forest practices activities. 
If needed, recommendations for rule changes are made to the Board. Any changes to 
rules based on the 1999 Salmon Recovery Act or addressing aquatic resources can only 
occur through the following avenues: adaptive management (RCW 76.09.370(6)), 
legislation, or court decisions. The adaptive management process requires that any 
changes to these rules be based on peer-reviewed scientific research and monitoring. 

The 1999 Salmon Recovery Act also added a twelfth member to the Board, representing 
the director of the Washington Department of Fish and Wildlife, and replaced the 
requirement that Ecology co-promulgate forest practices rules relating to water quality 
with a requirement that the Board and Ecology reach agreement on water quality rules 
prior to adoption. 

Updated Road Maintenance and Abandonment Plan Rules 
(RMAP) (2003) 
In an effort to reduce road-related sediment in streams and to identify road-related 
blockages to upstream habitat for fish, the forest practices rules require forest landowners 
to develop Road Maintenance and Abandonment Plans (RMAPs). The plan is an 
inventory of forest roads within a particular ownership, an assessment of the current road 
conditions, the identification of and a timetable for necessary repairs, ongoing 
maintenance and/or abandonment. Road repairs, such as culvert replacements, are 
expensive and can place a heavy financial burden on forest landowners. After extensive 
statewide discussions with small forest landowner groups, the 2003 Washington 
Legislature passed an RMAP bill minimizing the unintended and disproportionate 
economic hardship on small forest landowners (2003 HB1095). The new law modified 
the definition of “small forest landowner” and “forest roads,” clarified how the RMAP 
requirements applied to small forest landowners and helped prioritize protection for fish-
bearing streams. The law also directed the Small Forest Landowner Office within DNR to 
develop a cost-share program to help pay for the expense of replacing fish blockages on 
forestland owned by small forest landowners. New RMAP emergency rules (Sections of 
WAC 222-16, WAC 222-20, and WAC 222-24) were adopted by the Board to reflect the 
requirements of the 2003 HB1095, on October 15, 2003, became effective on  
October 31, 2003, and will remain in effect until permanent rules are adopted. Proposed 
permanent rules pertaining to road maintenance and abandonment planning requirements 
for small forest landowners and landowners with 20-acre exempt parcels were approved 
by the Board for formal public review on August 10, 2005. A Draft EIS was written and 
an Economic Analysis performed on the proposed permanent rules. The proposed rules 
(CR-102), DEIS, and economic analysis can be found at 
http://www.dnr.wa.gov/forestpractices/rules/ under the “Rule-Making Activity.” The 
Board conducted public hearings for the rules, Draft EIS and economic analysis in  
five cities across Washington State from November 17, 2005 to December 15, 2005. The 
public comment period ended on December 16, 2005. 
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Cultural Resource Watershed Analysis Module and Rule 
Package (2001-2005) 
In response to the cultural resources commitments in the FFR (Appendices G and O of 
the FFR) and the 1987 TFW Agreement to address protection of cultural resources on the 
state’s non-federal forestlands and to enhance cooperative relationships between 
landowners and tribes, the Intertribal Cultural Resources Advisory Group (ICRAG) 
created and presented to the Forest Practices Board (the Board) a tribal proposal for a 
cultural resources plan and watershed analysis module. Requested by the Board, the TFW 
Cultural Resources Committee collaboratively developed a multi-caucus plan based on 
the ICRAG proposal, which is called the Cultural Resources Protection and Management 
Plan (Plan). The committee included tribal representatives of ICRAG, individual tribes, 
forest landowners, DNR, and the Department of Archaeology and Historic Preservation.   

The Plan’s basic functions are to increase communication and mutual respect between 
landowners and tribes, to develop cooperative processes to protect and manage cultural 
resources, and to provide educational opportunities to foster trust, commitment and 
understanding. Two appendices of the Plan were the committee’s proposed watershed 
analysis cultural resources module and proposed rules to implement the module and to 
require annual reports to the Board on the effectiveness of the Plan in achieving cultural 
resource protection. The cultural resources module was specifically designed to be 
utilized as a stand-alone method separate from watershed analysis to assist any landowner 
in identifying, protecting, and managing cultural resources.  

In response to the committee’s proposed rules and module, the Board in May 2005 
approved the module and adopted the rules to incorporate the cultural resources module 
into the watershed analysis process and require annual reporting on implementation of the 
Plan. 

 

 

2-2  Other Salmon Recovery Efforts in Washington 

Washington’s Forest Practices Act, rules and program represent only one of a number of 
protection and conservation strategies for salmon and other aquatic and riparian-
dependent species in the state.  

Because a host of factors contributed to the decline of the salmonid species now listed as 
threatened or endangered under the ESA, different recovery efforts focus on different 
factors or combinations of factors. These factors include agricultural practices, 
urbanization, forest practices, hydropower dams, barriers to fish movement (such as some 
road crossings), flood control, water withdrawals, poaching, commercial, recreational and 
subsistence fish harvest, and hatcheries along with natural factors such as climate, 
streamflow, predation and ocean conditions (JNRC 1999).  

Figure 2.1 gives a statewide view of the forested lands in Washington covered by a range 
of protection, preservation and conservation strategies. The lightest green area on the map 
represents all of the forestland that will be covered under the FPHCP—approximately  
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9.3 million acres, or slightly less than 50 percent of all forestland in Washington. The 
other shaded areas mark lands covered by other planning and restoration efforts to 
protect, improve and restore habitat and water quality. 

Plans that benefit fish habitat and water quality in Washington include large, multi-state 
Federal forest management plans, state and private landowner habitat conservation plans, 
recovery plans being developed through the coordinated efforts of regional organizations, 
growth management and local watershed planning, and individual conservation and 
management efforts.  
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Figure 2.1  Management of Forested Lands in Washington State. 
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2-2.1  Federal and State Preservation and Conservation 
Areas 
The dark green area on the map in Figure 2.1 shows the Federal and state forested lands 
in Washington that are included in preservation and conservation areas––approximately 
6,468,300 acres, or 28 percent of all forestland in Washington. 

 Included are all Federal forestlands managed by the National Park Service and 
USFWS; all National Forest System forestlands that are in Wilderness, Late-
Successional Reserves, Adaptive Management Areas, Managed Late 
Successional Reserves, Administratively Withdrawn Areas and Riparian 
Reserves under the Northwest Forest Plan (except Matrix Lands) (BLM 2002).  

 All state forestlands managed by the State Parks and Recreation Commission and 
by WDFW are included.  

The majority of these lands are not subject to commercial timber harvest and other forest 
management activities. However, some areas may be developed as recreational areas or 
for other uses. 

THE NORTHWEST FOREST PLAN 

Years of controversy surrounding the management of Federal forestlands, including 
struggles over timber harvest, habitat needs of the northern spotted owl and native 
salmon, old growth preservation, and jobs, led to the creation of the Federal Northwest 
Forest Plan (NWFP). Implemented in 1994, the NWFP—an ecosystem approach to forest 
management—covers approximately 24 million acres of Federal forestland in western 
Washington, western Oregon, and northern California (BLM 1994). The Bureau of Land 
Management (BLM) and the USDA Forest Service jointly manage the NWFP. 

The lands under the NWFP are divided into different types of areas, according to 
allowable management activities (see below). In Washington State, approximately  
seven million acres of Federal forestland are under the jurisdiction of the NWFP 
(FEMAT 1993):   

 Congressional Reserves – 4.2 million acres or 60 percent 
These lands include National Parks and Monuments, Wilderness Areas, Wild and 
Scenic Rivers, National Wildlife Refuges and Department of Defense lands. 
These lands have been reserved by act of Congress and are preserved from forest 
management (BLM 1994).  

 Managed and Late-Successional Reserves – 1.5 million acres or 22 percent 
Late-Successional Reserves aim to provide and promote a “functional, 
interactive, late-successional old-growth forest ecosystem” for old-growth and 
late-successional dependent wildlife species such as the northern spotted owl 
(BLM 1994). Commercial timber harvest is not allowed in late-successional 
reserves, although select silvicultural treatments (for example, thinning) may be 
permissible in stands up to 80 years of age if the activity furthers late-
successional or old growth forest conditions (BLM 1994). Managed Late-
Successional Reserves are lands mapped and defined as known northern spotted 
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owl activity centers and unmapped buffer areas set up to protect rare and locally 
endemic species. Their location may shift over time. 

 Adaptive Management Areas – 292,000 acres or four percent 
These areas are managed to explore and develop different methods of forestry 
management to achieve ecological, economic, social and community objectives 
(BLM 1994).  

 Administratively Withdrawn Areas – 250,100 acres or four percent 
These areas are lands not scheduled for timber harvest, including recreational 
areas, visual areas, backcountry and other lands not suitable for harvest  
(BLM 1994). 

 Riparian Reserves – 232,300 acres or three percent  
These reserves are riparian areas along streams, wetlands, ponds and lakes, along 
with unstable areas and other areas that are designed to help maintain and 
conserve aquatic and riparian-dependent species habitat, riparian function, 
improve travel and dispersal corridors for terrestrial plants and animals, and 
provide a connection between late-successional forest habitats (BLM 1994). 

 Matrix Lands – 465,000 acres or seven percent 
These lands consist of Federal lands not assigned to one of the six land 
allocations described above (BLM 1994).  

The majority of Washington forestland within the NWFP is protected in reserves and is 
not available for forest management activities, including commercial timber harvest. 
Silvicultural treatments are limited on lands within Managed and Late-Successional 
Reserves to those that foster older forest stand conditions. Commercial timber harvest 
occurs primarily within the Matrix Lands, or on only seven percent of the lands within 
the NWFP in Washington State. There are additional protection measures in place on 
these lands that further restrict timber harvest, such as a 15 percent green tree retention 
requirement and special protection for sensitive species habitat and wildlife needs 
(FEMAT 1993). 

In all three states, on lands available for commercial timber harvest, the USDA Forest 
Service and BLM have established standards and guidelines to ensure a sustainable 
ecosystem and protect known northern spotted owl activity centers (FEMAT 1993).  

The NWFP also includes an Aquatic Conservation Strategy (ACS) designed to provide 
regulations and programs to improve the health of the aquatic ecosystems in the NWFP 
lands across Washington, Oregon and California (BLM 1994). The ACS sets up rules for 
the Riparian Reserves, designates key watersheds in the NWFP, describes procedures for 
conducting watershed analyses and establishes watershed restoration programs for lands 
in the NWFP.  

The combined effects of the Aquatic Conservation Strategy and allowable uses of the 
NWFP work together to maintain and improve habitats for aquatic and riparian-
dependent species on Federal forestland. Over time, the NWFP will create millions of 
acres in additional late successional forest as younger stands are preserved and 
silvicultural treatments are limited to those helping to replicate older forest stand 
conditions. 
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NWFP UPDATE 

In March 2004, two Record of Decisions were issued by the Federal agencies (BLM and 
the USDA Forest Service) responsible for the implementation of the NWFP. The first 
Record of Decision amends how the ACS objectives are applied to more accurately 
reflect the intention of the 1994 NWFP. The Decision clarifies that the ACS objectives 
would be attained at the watershed and landscape scale rather than at the project or site 
level. All site level projects would continue to meet the riparian buffer widths and other 
protective measures in the ACS guidelines. By clarifying that ACS objectives will be met 
at the larger landscape scale, projects that have short-term impacts, such as watershed 
restoration projects and timber sales, will move forward, as long as they comply with all 
of the protective measures specified in the guidelines  
(BLM and USDA Forest Service 2004a).  

The second Record of Decision removes the Survey and Manage Mitigation Measure 
Standards and Guidelines from the NWFP. The objective of “Survey and Manage” is to 
conserve rare and little-known species that were thought to be associated with Late-
Successional and old-growth forests in the NWFP area. The Decision will: 

1) Continue to provide for diversity of plant and animal communities in accordance 
with the National Forest Management Act and conserve rare and little-known 
species that may be at risk of becoming listed under the ESA. 

2) Reduce the agencies’ cost, time and effort associated with rare and little-known 
species conservation. 

3) Restore the agencies’ ability to achieve NWFP resource management goals and 
predicted timber outputs. 

None of the species that were covered by the Survey and Manage Mitigation Standards 
and Guidelines are listed as threatened or endangered under the ESA, nor are any 
proposed for listing. All were evaluated for inclusions into the Federal agencies’ Special 
Status Species Programs. Within the Special Status Species Program, for species that 
qualify, agencies must ensure that actions are consistent with the conservation needs of 
those species and that the actions do not cause the species to be listed under the ESA 
(BLM and USDA Forest Service 2004b).  

STATE CONSERVATION AREAS 

DNR’s Natural Resources Conservations Areas (NRCA) and Natural Area Preserves 
(NAP) include lands managed by the state to conserve important native ecosystems, rare 
plant and animal species and unique natural features (DNR 2004b).  

Natural Area Preserves protect the best remaining examples of many ecological 
communities, including rare plant and animal habitat. The NAP system presently includes 
30,900 acres in 49 sites distributed throughout the state. In eastern Washington, habitats 
protected on preserves include outstanding examples of arid land shrub-steppe, 
grasslands, vernal ponds, oak woodlands, subalpine meadows and forest, ponderosa pine 
forests and rare plant habitats. Western Washington preserves include five large coastal 
preserves supporting high quality wetlands, salt marshes and forested buffers. Other 
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habitats include mounded prairies, sphagnum bogs, natural forest remnants and grassland 
balds (DNR 2004b).  

Twenty-eight Natural Resources Conservation Areas—totaling 86,600 acres in 
Washington—protect outstanding examples of native ecosystems; habitat for endangered, 
threatened and sensitive plants and animals; and scenic landscapes. Habitats protected in 
NRCAs include coastal and high elevation forests, alpine lakes, wetlands, scenic vistas, 
nesting birds of prey, rocky headlands and unique plant communities. Critical habitat is 
provided for many plant and animal species, including rare species. Conservation areas 
also protect geologic, cultural, historic, and archaeological sites (DNR 2004b). 

2-2.2  Other Federal and Tribal Lands 
The medium green area on the map in Figure 2.1 represents other Federal and tribal 
lands—approximately 5,107,300 acres, or 22 percent of all forestlands in Washington. It 
encompasses lands referred to as Matrix Lands in the NWFP and includes some lands in 
each of the national forests. Also included are Federal lands in the Okanogan and Colville 
National Forests administered by the USDA Forest Service that are not part of the 
NWFP. In addition, the medium green area includes all forestlands managed by BLM, the 
Department of Energy, the Department of Defense, the Bureau of Reclamation and the 
Bureau of Indian Affairs. It also includes all tribal forestlands.  

These lands contain both protected areas and lands subject to commercial timber harvest, 
salvage, thinning and other land management activities. These activities occur primarily 
on Matrix Lands under the jurisdiction of the USDA Forest Service, as well as on tribal 
lands and on lands managed by the Bureau of Indian Affairs.  

2-2.3  Forest Practices HCP-covered Lands 
As mentioned earlier, the light green area on the map in Figure 2.1 represents all of the 
forestland that will be covered under the FPHCP, or approximately 9.3 million acres. 
These are primarily private, state and local government managed forestlands where forest 
management activities are regulated by the Forest Practices Act and rules. See FPHCP 
Section 1-4, Activities Covered by the Plan, and Section 1-5, Lands Covered by the Plan, 
for more information.  

2-2.4  Existing Habitat Conservation Plans – State, Private 
and Local Government 
Private timber companies and local and state government entities have completed habitat 
conservation plans (HCPs) that include aquatic species. The brown-hatched area on the 
map in Figure 2.1 represents existing HCPs on state, private and local government 
managed forestlands.  

Collectively, more than 2.2 million acres of land across the state of Washington are 
currently included in various HCPs, which provide conservation strategies for protecting 
aquatic species, aquatic habitat and water quality. 

Through authorization from USFWS and NOAA Fisheries, the plans allow for the 
management of lands for various uses while ensuring the conservation and protection of 
threatened and endangered salmon, trout and steelhead among other species. The 
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following HCPs represent successful efforts across the state to maintain compliance with 
the ESA while continuing other interests. 

WASHINGTON DEPARTMENT OF NATURAL RESOURCES STATE 
LANDS HCP 

The largest of these plans is the DNR State Lands HCP. The multi-species HCP—one of 
the most comprehensive in the nation—covers approximately 1.6 million acres of state 
trust land. The HCP covers all DNR-managed forestlands within the range of the northern 
spotted owl. This includes all of the western part of the state, as well as lands on the 
eastern slopes of the Cascade Range, covering approximately seven percent of all 
forestland in Washington. The HCP provides mitigation for the incidental take of the 
northern spotted owl and marbled murrelet. In addition, the HCP covers other federally 
listed species: Oregon silverspot butterfly, Aleutian Canada goose, peregrine falcon 
(federally delisted in 1999), bald eagle, gray wolf, grizzly bear and Columbia white-tailed 
deer. It also provides protection for 39 other species, including various mollusks, 
arthropods, fish species (including all federally listed salmon, bulltrout and steelhead), 
amphibians, reptiles, birds and mammals. However, aquatic species are not covered on 
approximately 228,000 acres of state land on the east side of the Cascade Crest  
(DNR 1997; USFWS 2003). 

PRIVATE TIMBER COMPANY HCPS 

Four private timber companies have completed HCPs that include aquatic species: 

1) Green Diamond Resource Company (formerly Simpson Timber Company) has an 
HCP for operations on 261,575 acres of forestland in Grays Harbor, Mason and 
Thurston counties in western Washington. The HCP provides coverage for  
24 species, among them a number of aquatic species including chinook, chum 
and coho salmon; bull trout; coastal cutthroat trout; and steelhead  
(USFWS 2003).  

2) Plum Creek Timber Company implements an HCP for bull trout and 25 other 
species on 169,177 acres of their land along the Interstate-90 corridor between 
Seattle and Ellensburg (Plum Creek 1996). The Plum Creek Timber HCP 
includes a riparian management strategy that consists of five parts: 1) compliance 
with the state forest practices rules; 2) watershed analysis; 3) maintenance and 
protection of over 12,000 acres of riparian habitat areas and wetlands; 4) deferred 
harvest on stream segments listed as impaired on the CWA 303(d) list and 
wetland management zones and 5) an aquatic resources monitoring program 
(Plum Creek 1996).  

3) West Fork Timber HCP (formerly Murray Pacific) covers 31 species, including 
bull trout, for 54,610 acres in Lewis County (USFWS 2003). The HCP calls for 
the creation and maintenance of riparian buffers and no-harvest zones. It also 
calls for road maintenance and abandonment in accordance with the state forest 
practices rules. 

4) Port Blakely HCP covers the 7,486-acre Robert B. Eddy Tree Farm in Grays 
Harbor and Pacific counties. The HCP covers multiple wildlife and aquatic 
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species including bull trout, coastal tailed frog, Cascades frog and Van Dyke’s 
salamander (USFWS 2003). 

LOCAL GOVERNMENT HCPS 

Two local governments, the cities of Tacoma and Seattle, have HCPs for watersheds 
within their jurisdictions.  

1) The city of Seattle manages the Cedar River Watershed HCP for 77 species, 
including bull trout, on 90,546 acres of watershed area in King County (City of 
Seattle 1998). The HCP includes a number of riparian and aquatic strategies, 
including commitments to: eliminate timber harvest for commercial purposes on 
56,223 acres of land and to set aside that land into an ecological reserve; to 
commit approximately $27.2 million for a fish and wildlife habitat restoration 
program and to remove approximately 38 percent of the forest roads within the 
watershed in the first 20 years of the HCP (City of Seattle 1998).  

2) The Tacoma Water HCP stretches over 14,888 acres of the Green River 
Watershed and provides protection for 30 species, including chum, sockeye and 
chinook salmon; coastal cutthroat trout; steelhead and bull trout  
(Tacoma Water 2002).  

Other small forest landowners HCPs have been completed or are currently in 
development. These plans include conservation measures for aquatic species, among 
other species. 

2-2.5  State Salmon Recovery Strategy  
THE SALMON RECOVERY ACT 

The 1998 Salmon Recovery Act retains responsibility for the recovery of salmon at the 
state level, and coordinates local and regional salmon recovery efforts. “The legislature 
finds that it is in the interest of the citizens of the state of Washington for the state to 
retain primary responsibility for managing the natural resources of the state, rather than 
abdicate those responsibilities to the Federal government, and that the state may best 
accomplish this objective by integrating local and regional recovery activities into a 
statewide plan that can make the most effective use of provisions of Federal laws 
allowing for a state lead in salmon recovery” (RCW 77.85.005).  

The Salmon Recovery Act also recognizes that the state’s forest practices rules, 
consistent with the Forests and Fish Report, contribute substantially to the recovery of 
salmonids and protection of water quality. The Salmon Recovery Act represents a 
statewide effort to improve salmon habitat and is part of a statewide salmon recovery 
strategy. The Salmon Recovery Act created the Governor’s Salmon Recovery Office 
(GSRO) and the Salmon Recovery Funding Board (SRFB) to support salmon recovery; 
encourage local groups to establish “Lead Entities” for salmon habitat improvement 
efforts; put forth a critical timeline for salmon recovery; and establish an independent 
science panel to assist in scientific review (GSRO 2002). 

The GSRO coordinates and assists in the development of regional and local salmon 
recovery plans and efforts. In pursuit of this goal, the Governor’s Joint Natural Resource 
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Cabinet (JNRC) published a 1999 comprehensive report, Statewide Strategy to Recover 
Salmon: Extinction is Not an Option. The Statewide Strategy provides overarching goals 
and strategies for salmon recovery in all four human-caused factors that influence the 
health of salmon: habitat, harvest, hatcheries, and hydropower—commonly referred to as 
the “four H’s.” It addresses land use issues, growth management plans, critical area 
ordinances and shorelines programs to protect salmon, salmon habitat, water quality and 
water quantity (JNRC 1999). FPHCP Section 2-2.6, Regional Efforts, describes several 
of the larger regional planning efforts for salmon recovery.  

COMPREHENSIVE WATERSHED PLANNING ACT 

The 1998 Comprehensive Watershed Planning Act complements the Salmon Recovery 
Act by providing for locally led, cooperative efforts to assess water resource needs and 
develop effective solutions on a watershed basis. These watershed plans assist the state’s 
overall efforts to manage growth, protect threatened and endangered salmon runs, and 
improve water quality. The plans encourage voluntary activities designed to address the 
goals of the Act, in addition to integration of existing laws, rules or ordinances that 
protect, restore or enhance fish habitat, including the forest practices rules  
(RCW 90.82.100). See FPHCP Section 2-3.6 for more information on regional watershed 
planning efforts in support of salmon recovery. 

2-2.6  Regional Efforts  
Local governments, tribes, businesses and other interested groups have joined forces 
across the state to support salmon recovery through the development of recovery plans. 
These groups hope to gain regional consensus on measurable fish population results; 
integrate actions necessary in the harvest, habitat and hatcheries arenas; and gain 
commitments to achieve results. To do this, they will coordinate a multitude of plans 
across watersheds into one regional plan, and help connect local, social, cultural and 
economic needs and desires with science and ESA goals (JNRC 1999). The Salmon 
Recovery Funding Board provides financial support—primarily through state funding—
for individual projects submitted by Lead Entities, as well as for the following regional 
salmon recovery planning efforts. 

PUGET SOUND 

The Shared Strategy for Puget Sound (Shared Strategy) encompasses the watersheds 
surrounding Puget Sound. It is a collaborative effort involving local citizens, tribes, 
watershed planning groups, large stakeholder groups working in the watersheds—along 
with state, Federal and local government agencies—to create a recovery plan to protect 
and restore salmon runs, recover listed species and improve conditions in the entire 
ecosystem (www.sharedsalmonstratergy.org/faq.htm). 

In addition, the Tri-County Salmon Recovery Initiative heads up recovery efforts in the 
central Puget Sound area, covering the three most populous and urbanized counties—
Snohomish, King and Pierce. Along with the county governments, other contributors to 
the planning effort to protect and recover listed species include Federal and state 
agencies, tribes, local communities, businesses and environmental organizations  
(Salmon Information Center n.d.; JNRC 1999). This group faces the particular challenge 
of protecting and restoring aquatic resources in an increasingly urbanized environment. 



 
 

   
62  Final FPHCP – 2. Planning Context 
 

 
LOWER COLUMBIA RIVER 

The Lower Columbia Fish Recovery Board (LCFRB) develops salmon recovery plans for 
all ESA-listed salmonids (bull trout, chinook, chum and steelhead) in Clark, Cowlitz, 
Lewis, Wahkiakum and Skamania counties, and includes members from the Cowlitz 
Tribe, county commissioners, citizens and private interests. The LCFRB was created by 
the legislature in 1998 and aims to implement watershed conservation strategies for 
waters from the White Salmon River to the mouth of the Columbia River  
(LCFRB n.d.; JNRC 2002).  

UPPER COLUMBIA RIVER  

The Upper Columbia Salmon Recovery Board (UCSRB) includes representatives of 
Chelan, Okanogan and Douglas counties, the Confederated Tribes of the Colville 
Reservation, and the Yakama Indian Nation. The UCSRB is developing fish and wildlife 
plans for watersheds in north-central Washington (JNRC 2002). 

SNAKE RIVER  

The Snake River Salmon Recovery Board (SRSRB) includes citizen and technical 
representatives from Walla Walla, Garfield, Asotin, Columbia, Franklin and Whitman 
counties, the Nez Perce Tribe, the Confederated Tribes of the Umatilla Indian 
Reservation, and partnerships with state and Federal agencies. The SRSRB coordinates 
salmon recovery projects, and is developing an HCP for the Walla Walla watershed 
(SRSRB 2001; JNRC 2002).  

MIDDLE COLUMBIA RIVER 

The Yakima Sub-Basin Fish and Wildlife Planning Board (YSPB) includes Yakima and 
Benton counties, cities and the Yakama Indian Nation. The YSPB is working on draft 
regional fish and wildlife plans that address ESA-listed fish (YSPB n.d.). 

In addition, WDFW administers and funds—with support from the USFWS—groups 
known as Regional Fisheries Enhancement Groups (RFEGs). The RFEGs develop and 
implement habitat projects including habitat restoration, fish passage barrier removal and 
erosion control, along with projects for salmon production, stream nutrient enrichment, 
watershed monitoring, and education and outreach to encourage watershed stewardship 
(JNRC 2002). The groups include: the Nooksack Salmon Enhancement Association, 
Skagit Fisheries Enhancement Group, Stilly-Snohomish Fisheries Enhancement Task 
Force, Mid-Sound Regional Fisheries Enhancement Group, Hood Canal Salmon 
Enhancement Group, South Puget Sound Salmon Enhancement Group, North Olympic 
Salmon Coalition, Pacific Salmon Coalition, Chehalis Basin Fisheries Task Force, 
Willapa Regional Fisheries Enhancement Group, Lower Columbia River Fisheries 
Enhancement Group, Eastern Washington Fisheries Enhancement Group, Tri-State 
Steelheaders Regional Fisheries Enhancement Group, and Upper Columbia Fisheries 
Enhancement Group (JNRC 2002). 
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2-2.7  Other Conservation Efforts 
SALMON AND STEELHEAD HABITAT INVENTORY AND ASSESSMENT 
PROGRAM 

In 1991, WDFW and the western Washington Treaty Indian Tribes began the Wild Stock 
Restoration Initiative (WSRI) to catalog and inventory salmon and steelhead stocks in 
order to determine their population status and extinction risk. The first product of this 
partnership was the Salmon and Steelhead Stock Inventory (SASSI), which delineated 
fish stocks, and determined their origin and status (NWIFC n.d.; WDFW n.d.).  

In 1995, as a continuation of the WSRI and the work completed in SASSI, the Salmon 
and Steelhead Habitat Inventory and Assessment Program (SSHIAP) began. The program 
is co-managed by the WDFW and the Northwest Indian Fisheries Commission. With the 
help of partner organizations throughout the Pacific Northwest and funding from the 
Governor’s Salmon Recovery Office, SSHIAP collects information about habitat 
conditions and fish stocks, and consolidates the information into a single database. 
SSHIAP is a powerful tool that assists resource managers in identifying habitat 
restoration projects having the greatest benefit to fish. Computer-generated maps are 
available that enable the user to view salmon conditions over a large geographic area or 
find information on a single stream segment (NWIFC n.d.). SSHIAP helps those working 
to restore salmon habitat to: 

 analyze habitat conditions, 

 identify barriers to salmon migration, 

 identify and prioritize habitat protection and restoration projects, and 

 develop recovery plans. 

A December 2003 memorandum from SSHIAP to the Governor's Salmon Recovery 
Office includes estimates of over 800 barriers to fish passage on Forests and Fish covered 
lands having been repaired from 2000 to 2003. These repairs have made approximately 
500 miles of previously inaccessible or poorly accessible habitat available to resident and 
anadromous fish. 

SSHIAP currently covers Water Resource Inventory Areas (WRIAs) 1-23 (western 
Washington). Work is partially funded and underway to extend SSHIAP coverage to 
WRIAs 24-62 (eastern Washington). Twenty-nine partner organizations throughout the 
Pacific Northwest include colleges and universities; Federal, state and local governments; 
conservations groups; western Washington Treaty Indian Tribes; the Yakama Indian 
Nation; and the Confederated Tribes of the Colville Reservation (WDFW n.d.).  

LAND EXCHANGES AND PURCHASES 

Other voluntary efforts that assist aquatic resources include a number of land exchanges 
and purchases among private and public forest landowners. Land exchanges and 
purchases can serve a variety of purposes. For example, in 2000, a private timber 
company exchanged lands with the USDA Forest Service. The USDA Forest Service 
now manages 31,900 acres of the former timber company’s forestland. Of those acres, the 
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exchange preserves 20,000 acres of roadless areas and 8,000 acres of old growth trees. In 
other exchanges or purchases, forestland may be consolidated for more efficient and 
effective forest management, to conserve native ecosystems or protect sensitive fish and 
wildlife habitat.  

 

2-3  Relationship of FPHCP to other laws and 
regulations  

Many Federal, state, tribal and local government statutes and regulations connect to the 
Forest Practices program and activities. Some help shape development of the rules; others 
connect through their implementation. Those with particularly strong connections are 
outlined in the rest of this section.  

The ESA has already been addressed in FPHCP Section 1-2, Endangered Species Act and 
Assurances. Additional information can be found in the Environmental Impact Statement 
developed for the FPHCP, particularly Sections 1.2.3.1, ESA Section 10; 1.2.3.2,  
ESA Section 4; and 1.2.3.3, ESA Section 7. 

Other particularly relevant Federal regulations include: National Environmental Policy 
Act, Clean Water Act, National Historic Preservation Act and the Columbia River Gorge 
National Scenic Area management guidelines. State regulations and policies include: 
State Environmental Policy Act, Growth Management Act, Washington State Water 
Pollution Control Act, Salmon Recovery Act (See FPHCP Section 2-2.5), 
Comprehensive Watershed Planning Act (See FPHCP Section 2-2.5), State Listing of 
Endangered, Threatened, and Sensitive Species, Shoreline Management Act, and the 
Washington Department of Agriculture regulations. A description of the applicable 
Federal and state regulations follow, except where noted above. 

2-3.1  National Environmental Policy Act 
The National Environmental Policy Act (NEPA) was passed in 1969 with the purpose to 
“declare a national policy which will encourage productive and enjoyable harmony 
between man and his environment; to promote efforts which will prevent or eliminate 
damage to the environment and biosphere and stimulate the health and welfare of man; to 
enrich the understanding of the ecological systems and natural resources important to the 
Nation; and to establish a Council on Environmental Quality” (42 U.S.C. §4321). To 
achieve this, Federal agencies must integrate environmental values into their decision-
making processes. NEPA requires full public disclosure and analysis of the 
environmental impacts of proposed Federal actions with the potential to significantly 
affect the quality of the human environment.  

There are three levels of analysis depending on whether or not a proposed action could 
significantly affect the environment. These three levels include: categorical exclusion 
determination; preparation of an Environmental Assessment (EA); and preparation of an 
Environmental Impact Statement (EIS).  
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At the first level, an action may be categorically excluded from a detailed environmental 
analysis if it meets certain established criteria determining that there is no significant 
environmental impact. At the second level, an environmental assessment is prepared to 
help determine whether or not the proposed action will significantly affect the 
environment. If the answer is no, then the agency issues a Finding of No Significant 
Impact (FONSI). The FONSI may also address mitigation measures taken to reduce 
potentially significant impacts. At the third level, an EIS is prepared if the Federal agency 
determines that the proposed action may significantly affect the environment, or if the 
proposal is controversial from an environmental perspective.  

The issuance of an Incidental Take Permit under Section 10(a)(1)(B) or a limit from take 
prohibitions under Section 4(d) of the ESA is a Federal action subject to NEPA. In the 
case of a complex conservation plan like the FPHCP, an EIS is the appropriate NEPA 
document. An EIS analyzes the proposed action for its impact on the environment and all 
reasonable alternatives to the proposed action. 

2-3.2  National Historic Preservation Act 
The National Historic Preservation Act (NHPA) became law in 1966 and provides for the 
preservation of significant historical features (buildings, objects and sites) through a 
grant-in-aid program to the states. The states—through State Historic Preservation 
Officers appointed by the governor of each state—provide matching funds, a designated 
state office, and a statewide preservation program tailored to state and local needs and 
designed to support and promote state and local historic preservation interests and 
priorities. The NHPA established the National Register of Historic Places (National 
Register) and the Advisory Council on Historic Preservation (ACHP). Federal agencies 
are directed to take into account the effects of their actions on items or sites listed or 
eligible for listing in the National Register (Digest of Federal Resource Laws of Interest 
to the U.S. Fish and Wildlife Service n.d.).  

Section 106 of the NHPA requires Federal agencies to consider the effects of their actions 
on historic properties and to consult with any tribe that attaches religious and cultural 
significance to historic properties that may be affected by an action. It applies to historic 
properties that are listed in or eligible for listing in the National Register. Issuance of 
Incidental Take Permits, as a Federal action, requires compliance with Section 106 of the 
NHPA (Advisory Council on Historic Preservation n.d).  

2-3.3  Columbia River Gorge National Scenic Area Act  
The states of Oregon and Washington entered into a compact preauthorized by Congress 
to implement the Columbia River Gorge National Scenic Area (CRGNSA) Act  
(16 U.S.C. §§ 544, et seq. chapter 43.97 RCW, 16 U.S.C. § 544c). The CRGNSA Act 
established a national scenic area in 1986 to protect and enhance the scenic, cultural, 
recreational and natural resources of the Columbia River Gorge; to support the economy 
of the area by encouraging growth to occur in urban areas; and to allow economic 
development consistent with resource protection. The CRGNSA Act encompasses 
300,000 acres of scenic vistas; habitat for rare, threatened and endangered plants, animals 
and anadramous fish; ancient Indian rock art and other cultural sites; and privately owned 
timber, farmland and orchards (USDA Forest Service n.d.).  
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A bi-state agency, the Columbia River Gorge Commission, was authorized by the 
CRGNSA Act to develop and adopt land use and resource protection policy. The 
Columbia River Gorge Commission works closely with state and Federal agencies and 
tribal and community partners to accomplish its goals (USDA Forest Service n.d.).  

The CRGNSA Act special management area guidelines were established and apply to all 
forest practices within the CRGNSA Act special management area, along with the forest 
practices rules. DNR consults with the USDA Forest Service and the Columbia River 
Gorge Commission when reviewing forest practices applications or notifications within 
the CRGNSA Act special management area, and prior to making any determination.  

2-3.4  State Environmental Policy Act 
The State Environmental Policy Act (43.21C RCW) was enacted in 1971 and is modeled 
after NEPA. It requires that decisions made by government agencies be subject to an 
environmental review process. SEPA provides a regulatory framework for government 
agencies to follow when submitting proposals for actions, requiring them to identify and, 
if needed, mitigate for potential environmental impacts (WAC 197-11-055(2)(c) and 
WAC 197-11-030(2)(b) and (g)). The SEPA process also requires government agencies 
to solicit involvement from the public and other agencies in the environmental review 
process (WAC 197-11-030(2)(f)).  

Like NEPA, SEPA has different requirements depending on whether or not a proposed 
action could significantly affect the environment. An environmental checklist is required 
for all nonexempt actions. Based on the review of the environmental checklist and any 
additional documents, a threshold determination is made: a Determination of Non-
Significance (DNS), a Mitigated or Modified Determination of Non-Significance 
(MDNS), or a Determination of Significance (DS). A DNS does not require any 
additional documentation, an MDNS requires an EA and information on the mitigation 
measures, and a DS—issued for actions determined to have potential for a substantial 
impact on the environment—requires the preparation of an EIS (Ecology 2002). 

Prior to adopting new forest practices rules or making significant amendments to rules, 
the Board typically prepares an EIS according to SEPA requirements, including an 
extensive public review process. The EIS analyzes the environmental impacts of the 
proposed rules and reasonable alternatives to the rules, and serves to inform all reviewers 
(including the public), required agencies and the government agency making the 
decision.  

Class I, Class II and Class III forest practices are exempt from SEPA. The majority of 
forest practices applications fall within these three categories. Class IV-Special forest 
practices have been determined by the Board to have potential for a substantial impact on 
the environment and require an environmental checklist in compliance with SEPA 
guidelines. Pursuant with SEPA and the forest practices rules, applicants for  
Class IV-Special forest practices must submit an environmental checklist with their forest 
practices application. Additional information or a detailed environmental statement may 
be required before forest practices may be conducted (WAC 222-16-050(1) and (2)). For 
more information, see FPHCP Section 4.1.3.1.1, Classes of Forest Practices. 
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2-3.5  Growth Management Act 
The state Growth Management Act (GMA) was passed in 1990 out of concern that 
population growth and suburban sprawl were threatening Washington’s ecosystems and 
quality of life (GMS 1999). The GMA requires most local governments to develop 
comprehensive growth management plans for their communities, including growth 
planning, the establishment of urban growth boundaries (or Urban Growth Areas), the 
designation of rural land uses, the designation and protection of critical areas (such as 
wetlands, unstable slopes, fish and wildlife habitat conservation areas and floodplains) 
and the classification and designation of resource lands (forest, agricultural and mineral 
lands) (GMS 1999). While the specific requirements under the GMA are different for 
cities and counties depending on their size and rate of growth, all local governments have 
some planning requirements and must develop their own regulations consistent with their 
GMA plans (GMS 1999). Some counties are not required to prepare comprehensive land 
use plans, but must abide by all other elements of the GMA—particularly the protection 
of critical areas. 

Many of the forestlands covered under the FPHCP have been designated under the GMA 
as “resource lands.” Cities and counties are required to develop special policies for the 
use and conservation of those lands (GMS 1999). Forest practices activities that occur in 
designated urban growth areas must comply with the local jurisdiction’s critical areas 
ordinances, and these ordinances must be at least as protective as the state forest practices 
rules. 

2-3.6  Clean Water Act and the Washington State Water 
Pollution Control Act 
The Federal Clean Water Act (33 U.S.C. 1251), under the jurisdiction of the EPA, was 
enacted in 1972 and is the cornerstone of surface water quality protection in the  
United States. The statute employs a variety of regulatory and non-regulatory tools to 
reduce direct pollutant discharges into waterways, manage polluted runoff and finance 
municipal wastewater treatment facilities and nonpoint source pollution control activities. 
These tools are employed to achieve the broader goal of restoring and maintaining the 
chemical, physical and biological integrity of the nation’s waters so that they can support 
“the protection and propagation of fish, shellfish, and wildlife and recreation in and on 
the water” (EPA 2003). 

The Washington State Water Pollution Control Act (chapter 90.48 RCW) designates 
Ecology as the agency responsible for carrying out provisions of the CWA, using its own 
independent regulatory authority. Ecology establishes Washington’s water quality 
standards—pursuant to review and approval by EPA—and may directly enforce 
provisions of the CWA or use the state’s water quality statutes and rules. 

For many years, the CWA’s focus was mainly on restoring and maintaining the chemical 
integrity of water bodies. During the last decade, however, more attention has been given 
to water’s physical and biological integrity. Evolution of CWA programs has also 
included a shift from a program-by-program, source-by-source, pollutant-by-pollutant 
approach to more holistic watershed-based strategies in which equal emphasis is placed 
on protecting healthy waters and restoring impaired ones (EPA 2003). 
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CLEAN WATER ACT – SECTION 303(d)  

The Clean Water Act established a process to identify and clean up polluted waters. 
Every two years, states are required to prepare a list of water bodies that do not meet 
CWA water quality standards. This list is the 303(d) list because it is described in  
Section 303(d) of the CWA. Before compiling the list, Ecology develops, through a 
public process, a listing policy that describes how it will determine which bodies of water 
are included on the 303(d) list. 

To develop the list, Ecology compiles its own water quality data, invites other groups to 
submit water quality data they have collected, and reviews all data submitted to ensure 
that appropriate scientific methods were used. The list is then reviewed during a formal 
public comment period, modified as appropriate, and is then submitted to EPA, which has 
the authority to approve or disapprove it. 

WATER CLEANUP PLAN – TOTAL MAXIMUM DAILY LOAD PROCESS 

The CWA requires that a water cleanup plan, also known as a total maximum daily load, 
be developed for each of the water bodies on the 303(d) list. A TMDL is the maximum 
amount of pollution or “pollutant load” that a water body can assimilate without violating 
water quality standards. A water body stays on the 303(d) list until a TMDL has been 
developed for it, its pollution problem is addressed through some other pollution control 
process or it meets water quality standards. Ecology monitors the effectiveness of 
TMDLs and other pollution controls and, if the plan is ineffective, can re-list the water 
body and require more stringent pollution controls. 

In response to litigation on TMDLs in 1992, EPA and Ecology developed a memorandum 
of agreement stipulating that TMDLs for all of the water bodies on the 1996 303(d) list 
would be completed by 2013. 

Each TMDL has five major components: 

1) An identification of the type, amount, and sources of water pollution in a 
particular water body or segment; 

2) A determination of the capacity of the water to assimilate pollution and still 
remain healthy; 

3) An allocation showing how much pollution each source will be allowed to 
discharge; 

4) A strategy to attain the allocations; and 

5) A monitoring plan to assess effectiveness as the TMDL is implemented. 

For pollution coming from point sources, identifying sources and developing a TMDL 
implementation strategy is usually straightforward. Point sources are locations from 
which discharge occurs from a specific source(s), such as industrial plants or municipal 
wastewater treatment plants. Ecology permits regulate point sources, so the TMDL 
discharge limit is included in the permit. 
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For pollution coming from nonpoint sources, implementing a TMDL is more 
complicated. Nonpoint source pollution is generated by a wide variety of land uses, 
including forest practices. Loss of shade to a stream, sediment-laden runoff from a poorly 
maintained forest road, or pesticide overspray reaching surface water are all examples of 
nonpoint pollution that can result from forest practices. For nonpoint sources, a TMDL 
must evaluate potential methods to control the pollutants and suggest an array of methods 
that can be used. These methods are referred to as “Best Management Practices.” Usually 
there are many best management practices that could be used to address a nonpoint 
source pollution problem. It is up to landowners to select and implement the array of 
practices that will address the pollution generated on a property. 

CO-PROMULGATION OF FOREST PRACTICES RULES 

The process outlined in the CWA of identifying polluted waters, developing and 
implementing TMDLs and monitoring 303(d) listed waters is not the only approach 
Ecology uses to maintain water quality in the state. Water quality is also protected 
through the implementation of the forest practices rules. 

Ecology has a unique role in the adoption and implementation of the forest practices rules 
because the Washington State Forest Practices Act and rules were designed and adopted, 
in part, to meet the requirements of the CWA and the state water quality standards. The 
Forest Practices Board is the agency responsible for adopting the forest practices rules. 
However, for those sections of the rules pertaining to water quality protection, the Board 
must reach agreement with the director of Ecology, or the director’s designee on the 
Board (RCW 76.09.040(1)(e)). DNR implements and enforces the rules. Ecology also has 
authority to independently enforce the “water quality” sections of the rules  
(76.09.100 RCW).  

The forest practices rules, consistent with the Forests and Fish Report, contain an array of 
best management practices believed to be most effective in protecting and improving 
water quality and habitat for threatened and endangered species while maintaining a 
viable forest products industry. As such, they provide a pathway to achieve compliance 
with the state water quality standards and the CWA. Because the forest practices rules are 
so detailed and complete, they essentially accomplish “early implementation” of the same 
best management practices likely to be used if a TMDL had been produced. 

OTHER ECOLOGY PLANS AND PROGRAMS  

In addition to the commitments made in the Forests and Fish Report, Ecology also 
formally recognizes the forest practices rules in its other water quality plans and 
programs.  

 Washington’s Water Quality Management Plan to Control Nonpoint Source 
Pollution (the Nonpoint Plan), adopted in April 2000. The plan outlines the 
state’s strategies to deal with nonpoint source pollution (Ecology 2000). The June 
2005 update (Washington’s Water Quality Management Plan to Control 
Nonpoint Sources of Pollution – Volume 3 – Management Strategies) describes 
compliance with the forest practices rules in combination with the Adaptive 
Management program (Section 4a-4, FPHCP) as a pathway to achieve 
compliance with the state water quality standards and the Clean Water Act.  
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 Annual report on accomplishments in implementing the Nonpoint Plan. The 

report is submitted to EPA each year, and describes the state’s accomplishments 
in addressing nonpoint source pollution. The Year 2004 Report on Activities to 
Implement Washington State’s Water Quality Plan to Control Nonpoint Source 
Pollution – February 2005 describes the state of Washington’s collaborative 
process with the U.S. Fish and Wildlife Service, the Environmental Protection 
Agency, and the National Oceanic and Atmospheric Administration National 
Marine Fisheries Service (NOAA Fisheries) to obtain assurances that the forest 
practices program and rules, as a result of the Forests and Fish Report, satisfy the 
requirements of the Endangered Species Act and the Clean Water Act for aquatic 
species.  

 TMDL Implementation – TMDLs for waters impaired by forest practices 
operations are deferred until 2009 to allow time for the implementation of FFR, 
including an assessment of the effectiveness of the adaptive management process. 
Until then, TMDL implementation in mixed-use watersheds will be implemented 
through compliance with the forest practices rules. The 2002 303(d) list 
recognizes this by listing those waters impaired by forest practices as a low 
priority for TMDL preparation. 

 TMDL scoping process and effectiveness monitoring – Ecology has ongoing 
processes to schedule TMDL production and to assess the effectiveness of 
completed TMDLs. TMDL effectiveness monitoring information from mixed use 
watersheds will be used to supplement information obtained from the Forests and 
Fish Report adaptive management process to help determine the effectiveness of 
the forest practices rules. Both monitoring processes will be used in the TMDL 
scoping process to schedule TMDL production in 2009 and thereafter. 

 Performance Partnership Agreement – Ecology will continue to use the funds 
from the Performance Partnership Grant it receives from EPA to support its 
implementation of the forest practices rules.  

2-3.7  State Listing of Endangered, Threatened and 
Sensitive Wildlife Species 
WDFW maintains a list of state endangered, threatened and sensitive wildlife species 
(WAC 232-12-014 and 232-12-011). In 1990, the Washington Fish and Wildlife 
Commission adopted procedures that identify how species are listed, criteria for listing 
and de-listing, and requirements for recovery and management plans (WAC 232-12-297). 
These lists are separate from the Federal ESA lists because they focus on a species’ status 
exclusive to Washington State. Critical wildlife habitats associated with state or federally 
listed species are identified in WAC 222-16-080.  

Specific forest practices that are conducted within critical wildlife habitats associated 
with state-listed species are a Class IV-Special. Compliance with SEPA guidelines and 
policies is required. See FPHCP Sections 2.3.4, State Environmental Policy Act, and 
4.1.3.1.1, Classes of Forest Practices, for more information. 
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2-3.8  Shoreline Management Act 
The state Shoreline Management Act (SMA) was passed by Washington’s legislature in 
1971 and is intended “to provide for the management of the shorelines of the state by 
planning for and fostering all reasonable and appropriate uses. This policy is designed to 
insure the development of these shorelines in a manner, which, while allowing for limited 
reduction of rights of the public in the navigable waters, will promote and enhance the 
public interest. This policy contemplates protecting against adverse effects to the public 
health, the land and its vegetation and wildlife, and the waters of the state and their 
aquatic life, while protecting generally public rights of navigation and corollary rights 
incidental thereto” (RCW 90.58.020). 

The SMA applies to more than 2,300 miles of lakeshores, 16,000 miles of streams and 
2,400 miles of marine shoreline all designated as “shorelines of the state”  
(Ecology 1999). The SMA establishes a balance of authority between local and state 
government and is implemented by Ecology and the relevant local governmental entities. 
Cities and counties are the primary regulators, but Ecology retains the authority to review 
local programs and permit decisions (Ecology 1999). Shorelines of the state that are 
regulated by the SMA include (Ecology 1999; RCW 90.58.030(20)): 

 All marine waters. 

 Streams with greater than 20 cubic feet per second mean annual flow. 

 Lakes 20 acres or larger.  

 Upland areas called shorelands that extend a minimum of 200 feet landward from 
the edge of these waters (ordinary high water mark) and may include up to the 
entire 100-year flood plain.  

 Wetlands and river deltas when they are associated with one of the above. 

Cities and counties with waters that meet the definition under “shorelines of the state” are 
required to develop a Shoreline Master Program that regulates uses of the shorelines and 
is consistent with the SMA (RCW 90.58.070 and RCW 90.58.080).  

Forest practices rules define Type 1 waters as shorelines of the state and are regulated 
under the SMA (WAC 222-16-030(1)). Type 1 waters generally include larger lakes and 
rivers as well as tidally influenced areas along Washington’s western coast and within the 
Strait of Juan de Fuca and Puget Sound. See FPHCP Section 4b-1.1, Interim Water 
Typing System, for more information. Forest practices operations must comply with both 
the city or county’s Shoreline Master Program and the forest practices rules. Substantial 
developments along these shorelines require a special permit from the local city or county 
responsible for administering the SMA (RCW 90.58.140(2)). 

The SMA also designates certain waters as “shorelines of statewide significance” where, 
in their management, “the interests of all the people shall be paramount”  
(RCW 90.58.020). These waters are defined in the SMA as (Ecology 1999): 

 Pacific Coast, Hood Canal and certain Puget Sound shorelines; 

 Lakes or reservoirs with more than 1,000 surface acres; 
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 Larger rivers (1,000 cubic ft/sec or greater for rivers in western Washington,  

200 cubic ft/s and greater east of the Cascade crest);  

 Shorelands and wetlands associated with all of the above; and 

 All other areas of the Puget Sound and the Strait of Juan de Fuca below extreme 
low water. 

Landowners wishing to harvest timber within 200 feet shoreward from the ordinary high 
water mark of “shorelines of statewide significance” are permitted only selective 
commercial timber cutting, and may harvest no more than 30 percent of the merchantable 
trees within a 10-year time frame (RCW 90.58.150). Exceptions are provided only in 
limited cases where topography, soil conditions or silvicultural practices necessary for 
regeneration render selective logging ecologically detrimental; or clearcutting may be 
permitted if it is solely incidental to the preparation of land for other uses authorized by 
the SMA (RCW 90.58.150). 

2-3.9 Hydraulic Project Approval (Washington 
Department of Fish and Wildlife) 

Washington Department of Fish and Wildlife (WDFW) is responsible for issuing permits 
and regulating activities that could affect the natural bed and/or flow of surface waters 
and that have a potential for adversely affecting fish life. This includes forest practices 
such as installing, maintaining or removing stream-crossing structures (bridges, culverts, 
fords), and yarding logs through or over stream channels. The permit, referred to as a 
Hydraulic Project Approval (HPA), is separate from DNR’s forest practices application 
and notification, and is issued by WDFW. 

As part of the 1999 Forests and Fish Law (Appendix C), the legislature expressed its 
intent that forest practices-related HPAs (chapter 77.55 RCW) should be more closely 
integrated with the forest practices permitting process (chapter 76.09 RCW). WDFW has 
completed integration of forest practices-related HPA applications affecting non-fish 
habitat streams. In November 2004, the Fish and Wildlife Commission adopted a rule 
(chapter 220-110 WAC) that waives the requirement for a Hydraulic Project Approval 
(HPA) for forest practices conducted in or across non-fish-bearing waters conducted 
under an approved forest practices application issued by DNR. A Memorandum of 
Agreement between WDFW and DNR was signed November 2005, which sets forth 
standards to promote continued cooperation between the two agencies in order to achieve 
the two missions: 1) to effectively and efficiently administer state forest practices rules 
and 2) to protect fish life and habitat. Effective June 1, 2005 approval of some forest 
practices applications concurrently serves as approval for specific forest practices-related 
hydraulic projects. 

 

2-3.10  Washington Pesticide Laws and Regulations 
(Washington Department of Agriculture)  
The Washington State Department of Agriculture (WSDA) regulates the distribution, use 
and disposal of pesticides and fertilizers in Washington State (RCW 15.58). Landowners 
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who apply pesticides for forest management are required to keep records of their 
applications pursuant to the applicator requirements of the General Pesticide Rules 
(WAC 16-228-1320). The WSDA may also require landowners to obtain a pesticide 
license to apply certain “restricted use” pesticides that pose a potential threat to humans 
or the environment (WSDA 2002; RCW 15.58.160(2)(a) and RCW 17.21). Both DNR 
and Ecology enforce regulations regarding the handling, storage and application of 
pesticides, fertilizers and other forest chemicals to ensure compliance with all forest 
practices rules relating to forest chemicals (WAC 222-38).  

Forest practices applications or notifications are not required for forest practices that are 
conducted to control exotic forest insect or disease outbreaks, when they are conducted 
by or under the direction of the Department of Agriculture, or when ordered by the 
governor or the director of the Department of Agriculture. Forest practices applications or 
notifications are also not required when emergency pest control measures are conducted 
by DNR under a forest health emergency declaration by the Commissioner of Public 
Lands (RCW 76.09.060 (8)). 
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3.  Biological Data On and Factors 
Affecting Covered Species 

The Forest Practices Habitat Conservation Plan (FPHCP) covers fish and aquatic or 
riparian-dependent amphibians. Chapter 1 provides information on which species are 
covered by the plan and why those species were chosen. This chapter provides a closer 
look at these species, including how they live (life history, habitat requirements), where 
they are found (distribution), how well they are doing (status) and factors that affect 
them.  

 

3-1  Fish 

Washington’s new forest practices rules were developed to protect aquatic and riparian- 
dependent species, including all fish species. Salmonid species have historically been 
given the most attention due to their recreational and economic value, and to the fact that 
many populations have declined over recent years. However, non-salmonid fish species 
are also receiving recognition and protection from forest practices rules. Ten of the  
41 FPHCP-covered non-salmonid fish species are federally listed and/or state listed  
species of concern (See Tables 3.1 and 3.2). Within this chapter, salmonid fish species 
are described first, due to their listing status and because of the greater abundance of 
fisheries management data and scientific literature. 

3-1.1  Life History of Covered Fish Species 
The life histories of various fish species covered by the FPHCP can differ greatly. 
Preferred habitat types and length of time within those habitats will vary by species. 
Some die after spawning, others return to spawn again the following year. Fish species—
especially salmonids—can usually be described by one or more of the following life 
history strategies: 

 Anadromous—Spawning and juvenile rearing (varying length of time) in 
freshwater; migration to saltwater for adult rearing 

 Adfluvial—Spawning and juvenile rearing (varying length of time) in freshwater 
tributaries; migration to lakes or reservoirs for adult rearing 

 Fluvial—Spawning and juvenile rearing (varying length of time) in small 
freshwater streams; migration to larger rivers for adult rearing 

 Resident—Entire life history occurs in smaller streams 
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3-1.1.1  SALMONID SPECIES  

Washington State salmonids (members of the family Salmonidae) covered under the 
FPHCP include several species of Pacific salmon, trout and char. Salmonid populations 
have evolved within their specific habitats throughout the last 10,000 years (Miller 1965). 
Water chemistry, water flow and physical habitat components unique to each watershed 
have contributed to the development of a wide variety of distinct populations for each 
salmonid species throughout the state. Each salmonid species has a unique set of physical 
traits and habitat preferences, which leads to different spatial and temporal habitat use 
patterns and diverse life histories. Although some overlap occurs, habitat use can be 
staggered in time and/or separated by distance. In addition to the diversity of life history 
patterns between species, there is also a rich diversity of life histories within a species or 
population, a strategy that contributes to sustainability during changing environmental 
conditions (Lichatowich 1993a). 

The life cycle of salmonids can be divided into as many as seven distinct phases, 
depending on life history strategy: upstream migration, spawning, egg incubation, fry 
emergence, juvenile rearing, smolt outmigration and marine rearing. Migrating adult 
salmon (i.e., anadromous, adfluvial, fluvial) return to their natal streams to spawn and 
reproduce. The female excavates a pocket within the gravel substrate (redd) where she 
deposits her eggs. One or more males simultaneously fertilize the eggs prior to the female 
covering them with loose gravel. The eggs incubate within the interstitial spaces in the 
gravel substrate, developing from eggs to alevin and feeding on their yolk sack until 
emergence. Fry emerge from the gravels in search of food and protective cover. 
Anadromous juveniles rear in fresh water for anywhere from a few days (e.g. pink 
salmon) to a few years (e.g. steelhead) depending on the species and environmental 
conditions. Following the freshwater rearing period, juvenile salmon migrate from their 
natal streams and begin acclimating to saltwater through a process called smoltification. 
Smolts forage, rest and grow in estuaries and nearshore habitats as they migrate toward 
the ocean environment. Growth and development continues in the open ocean for a few 
months to several years, depending on the species. When mature, adult salmon begin 
migration back to their natal streams where they spawn and die, becoming part of the 
nutrient cycle that feeds future generations of fish and wildlife (Spence et. al. 1996;  
Salo and Cundy 1987). 

The following text describes the life history of the various salmonid species. 

Chinook (Oncorhynchus tshawytscha) 
Chinook salmon—also known as king salmon—are distinguished as adults by black spots 
on both lobes of the caudal fin and black gums along the lower jaw. At maturity, they can 
be the largest of salmon species (4-5 years average and 2-1/2 to 125 pounds, or  
22 pounds average) (Wydoski and Whitney 2003). Chinook return to their spawning 
grounds, which can vary by population from just above tidal influence to as far as  
1,200 miles upstream. Because of their size, preferred spawning habitat includes deeper 
water and larger gravels than for most other salmon species.  

The timing at which adults return to fresh water to spawn (often termed as a “run”), can 
occur during spring, summer or fall, depending upon the particular population and river 
system. Spring chinook adults begin to enter fresh water in May or early June and spawn 
from July through September—typically in small headwater streams. Eggs incubate 
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through autumn and winter, generally requiring additional development time due to the 
colder headwater stream temperatures. Adult summer chinook enter freshwater streams 
as early as June and spawn from September through October. Fall chinook populations 
spawn from late September through December. Fall chinook eggs incubate in the gravel 
until January through early March.  

After emerging from the gravel, juveniles rear in fresh water for two months to two years. 
Two life history types—ocean and stream—are recognized in chinook salmon, based 
upon the length of time the juvenile fish spend rearing in streams and rivers. Ocean-type 
chinook move relatively quickly into saltwater following emergence. Some fry enter 
marine environments almost immediately, but most inhabit the shallow side margins and 
side sloughs for up to two months. Most fall chinook are ocean-type. Stream-type 
chinook overwinter in fresh water, typically migrating to the ocean the following spring. 
However, in very cold, unproductive systems, young stream-type chinook may rear for 
two years before smolting. Spring and summer chinook populations are more likely than 
fall chinook populations to be stream-type (Marshall et al. 1995).  

Outmigration of smolts to the marine environment occurs over a broad period—typically 
January through August (Smith 1999)—and varies between spring, summer and fall 
chinook. Smolts spend time within estuarine and nearshore environments before they 
enter the ocean.  

Chum (Oncorhynchus keta) 
Chum salmon—also known as dog salmon and/or calico salmon—are distinguished by 
the reddish purple vertical markings along the sides of spawning adults. In the Pacific 
Northwest, freshwater migration is typically short in distance (<50 miles). Chum salmon 
utilize the low-gradient (–between one and two percent), sometimes tidally-influenced 
reaches of streams for spawning. Chum fry typically spend less than 30 days in the fresh 
water after emergence, but remain in the estuary and nearshore environments as 
juveniles. In these environments, juveniles feed primarily on copepods, tunicates and 
euphausiids prior to migrating out to the ocean (Lichatowich 1993b). Chum return to 
fresh water in three to five years to spawn, with each female accompanied by one or more 
males. The average weight of spawning adults is nine pounds (range 3 to 45 pounds; 
Wydoski and Whitney 2003). Post-spawned chum carcasses provide high nutrient values 
for juvenile salmonids and numerous wildlife species. In Washington, the abundance of 
chum salmon tends to fluctuate during even and odd years, suggesting a possible 
competitive interaction with pink salmon in estuary or nearshore habitats (Salo 1991).  

Chum salmon have three distinct run times: summer, fall and winter. Summer chum 
begin their upstream migration and spawning during low summer flows in mid-August 
through mid-October, with fry emergence ranging from the beginning of February 
through mid-April, depending on water temperatures (WDFW and Point-No-Point Treaty 
Tribes 2000). Fall chum adults enter the rivers in late October through November and 
spawn in November and December. Winter chum adults migrate upstream from 
December through January and spawn from January through February. Fall and winter 
chum fry emerge from the gravels in March and April, and quickly outmigrate to the 
estuary for rearing (Smith 1999).  
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Pink (Oncorhynchus gorbuscha) 
Pink salmon—also known as humpback salmon—are distinguished by oblong spots on 
the dorsal and caudal fins, as well as white ventral and green dorsal surfaces in spawning 
adults. The males develop a distinctive dorsal hump when returning to the spawning 
grounds. Pinks typically begin their upstream migration in mid-July during low summer 
flows and spawn in September and October. They typically spawn in large groups, 
usually near tidewater (Spence et al. 1996). Fry emerge from their redds in late February 
to early May, depending on water temperature, and migrate downstream to the estuary 
within a month. Juveniles remain in estuarine/nearshore waters for several months and 
then move offshore as they migrate to the Pacific Ocean, where they remain a little over a 
year until the next spawning cycle. The average weight of spawning adults is four pounds 
(range two to nine pounds; Wydoski and Whitney 2003). Preferred foods include 
euphausiids, amphipods, fish, squid, copepods and pteropods (Lichatowich 1993b). Most 
pink salmon populations in Washington return to their natal streams only in odd years. 
The exception is the Snohomish Basin, which supports both even and odd year pink 
salmon populations (Smith 1999). 

Coho (Oncorhynchus kisutch) 
Coho—also known as silver salmon—are distinguished by black spots on the upper part 
of the caudal fin and a white mouth. Coho adults begin their upstream migration between 
September and December, penetrate deep into the upper watersheds, spawn from October 
through February and fry emerge in early March to late July. Most juvenile coho remain 
at least one year in fresh water, although recent studies have shown that some populations 
spend time in estuaries prior to smoltification. Those that remain in fresh water rear in 
shallow gravel areas near the stream bank, keeping to pools and side channels and away 
from severe winter flows. They school at first, but later disperse and become aggressive 
and territorial (Smith 1999). Coho smolt and migrate to sea in the spring  
(Lichatowich 1993b). They typically spend two years at sea and return as three-year-old 
adults. Most adult coho salmon weigh between 8 and 12 pounds; however, they have 
been known to reach 31 pounds (Wydoski and Whitney 2003).  

In the autumn, as water temperatures decrease, juvenile coho move into available side 
channels, spring-fed ponds and other off-channel sites to avoid winter floods. Streams 
with more structure (logs/rootwads, boulders, undercut banks) support more coho, not 
only because they provide more territories/usable habitat, but they also provide more 
food and cover (Scrivener and Andersen 1982). There is a positive correlation between 
their primary diet of insect material and the extent to which the stream is overgrown with 
vegetation (Chapman 1965). During the winter, coho often feed on the adult salmonid 
carcasses (Bilby et al. 1996). As coho juveniles grow into yearlings, they become more 
predatory on other salmonids. Coho use estuaries primarily for interim feeding while they 
adjust physiologically to saltwater and then move offshore to deeper waters  
(Smith 1999). 

Sockeye and Kokanee (Oncorhynchus nerka) 
Sockeye—also known as red salmon—are distinguished by their lack of spots on the 
back or caudal fin and, as spawning adults, by their red bodies and green heads. Sockeye 
enter fresh water for upstream migration during the summer months, spend time resting 
in deep pools or lakes and enter the spawning grounds when ready to spawn (usually 
from late summer to fall; Spence et al. 1996). Sockeye are unique in that they exhibit 
three types of the anadromous life history strategy. One type spawns in rivers but rears in 
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lakes for one to three years to complete their freshwater life cycle prior to migrating out 
to sea. Another type spawns along lakeshores and rears in lakes for one to three years 
prior to migrating out to sea. Three-year migrants are uncommon in Washington State  
(J. Sneva, pers. comm., 2004). The third type spawns and rears in rivers and streams for 
one year (J. Sneva, pers. comm., 2004) prior to migrating to the sea.  

Incubation time varies from 50 days to 5 months, depending on water temperature, after 
which emerging fry either remain in the river or find their way to a nursery lake for 
rearing, where they feed on larval and adult insects and zooplankton. Juvenile sockeye 
spend up to three years in fresh water prior to smoltification in spring, although some 
strains outmigrate immediately upon emergence and others become residual (Kokanee). 
Migrating sockeye juveniles remain within the estuarine/nearshore environment 
throughout the summer, feeding on insects, crustaceans and small fish and their larvae. 
Sockeye grow and develop two to four years in the ocean prior to returning to their natal 
stream or lake to spawn (Wydoski and Whitney 2003). Although adult sockeye salmon 
may reach a weight of 15.5 pounds, most adult fish weigh between 3.5 and 8 pounds.  

Kokanee are either landlocked or residualized sockeye salmon. Populations occur in 
many lakes in northern Washington on both sides of the Cascade mountains. Typically, 
kokanee populations are maintained by stocking hatchery fish; however, self-sustaining 
populations also occur. Kokanee spawn where groundwater upwelling occurs along the 
shoreline of lakes or in tributaries. Juveniles rear in lakes, feeding on zooplankton and 
aquatic insect larvae (Wydoski and Whitney 2003). 

Steelhead, Rainbow and Interior Redband Trout (Oncorhynchus mykiss)  
Steelhead trout are distinguished by their uniform silvery color up until spawning time, 
when they darken in color. They are the anadromous form of this species, with a unique 
and complex life history. Unlike Pacific salmon, steelhead may return to sea after 
spawning and migrate again to fresh water to spawn again another year. There are two 
runs of steelhead: summer and winter. While there is some overlap, winter run steelhead 
typically enter streams for spawning between November and April, and summer 
steelhead enter streams between May and October (Wydoski and Whitney 2003). 
Summer steelhead usually spawn farther upstream than winter populations and dominate 
inland areas such as the Columbia Basin. The coastal westside streams typically support 
more winter steelhead populations (Smith 1999). 

Steelhead fry emerge April through June and spend one to two years—and rarely  
three years—in fresh water (T. Johnson, pers. comm., 2002), preferring riffle areas in the 
summer and occupying pools during the rest of the year (Wydoski and Whitney 2003). 
Most steelhead returning to Washington streams after spending two years in saltwater 
weigh five to ten pounds (Wydoski and Whitney 2003). During the winter, they often 
feed on the carcasses of adult salmon (Bilby et al. 1996). Steelhead migrate to sea in the 
spring, spending two to four years in the open ocean (Wydoski and Whitney 2003) 
feeding on crustaceans, squid, herring and other fish (Lichatowich 1993b).  

Rainbow trout, the non-anadromous form of the species, are distinguished by a reddish 
stripe that is usually present along the sides of adults. Two subspecies of rainbow trout 
occur in Washington: coastal rainbow (Oncorhynchus mykiss irideus) and Columbia 
redband trout (Oncorhynchus mykiss gairdneri). Native coastal rainbow inhabit streams 
and lakes in western Washington and inland into the Columbia River basin. They can 
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exhibit the fluvial, adfluvial or resident life history strategies. Growth tends to be faster in 
eastside waters, where temperatures are higher and streams and lakes are typically richer 
in nutrients (Wydoski and Whitney 2003). Rainbow trout usually spawn between 
February and June, but there is also a fall spawning population. All spawning takes place 
in streams. Like steelhead, not all rainbow die after spawning. Fish mature between one 
and five years, depending on growth rate, and feed primarily on bottom-dwelling aquatic 
insects, amphipods, aquatic worms and fish eggs (Wydoski and Whitney 2003). 

Native redband trout are the non-anadromous inland (east of the Cascade Range) 
subspecies of rainbow trout. Although redband trout appear to be widely distributed 
within the Columbia River Basin, their status is clouded by the uncertainty over 
taxonomic classification within the species, and by more than a century of stocking 
hatchery rainbow trout and steelhead. Interior redband trout are a Federal species of 
concern. Little published information exists for redband trout in Washington State, but 
Oregon status reports have described some life history traits. In some basins, fluvial and 
adfluvial redband trout migrate upstream in the spring and spawn in their respective 
basins from April to July depending upon elevation. Most stream-resident fish spawn in 
the spring and summer (ODFW 1999). 

Coastal (Oncorhynchus clarki clarki) and Westslope (Oncorhynchus clarki lewisi) 
Cutthroat Trout 
Cutthroat trout, in general, are distinguished by having a large mouth, which extends 
beyond the posterior eye margin, and a red/orange slit under the jaw. The two 
subspecies—coastal and westslope—are mainly distinguished by their spotting patterns. 
Coastal cutthroat have numerous dark spots present over their entire body, while the 
westslope cutthroat spotting occurs primarily above the lateral line and are most 
numerous on the caudal peduncle (directly anterior to the tail) (Wydoski and Whitney 
2003). 

The coastal cutthroat trout is the only subspecies of cutthroat exhibiting the anadromous 
life history strategy in addition to the other three life history strategies (i.e., adfluvial, 
fluvial, and resident). Cutthroat with different life history strategies often occupy the 
same areas without interbreeding. In Washington, the anadromous cutthroat trout 
(typically known as “searun” cutthroat) is widely distributed in the lower Columbia River 
and the Coastal and Puget Sound drainages. The searun cutthroat generally spawns 
between December and February in small headwater streams accessible to the ocean. 
They may outmigrate as young juveniles and take up residence in estuaries, feeding on 
smaller fish, amphibians and crustaceans. Growth is variable, but more rapid in marine 
waters with maturity typically reached at three or four years of age. Mature searun 
cutthroat may reach an average of two pounds (Wydoski and Whitney 2003). 

Native freshwater (non-anadromous) cutthroat trout occur in many of Washington’s lakes 
and streams as one of two subspecies (i.e., Coastal and Westslope). Freshwater coastal 
cutthroat are primarily found in headwater streams of western Washington and tributaries 
of the Columbia River. Westslope cutthroat are found in the mid- and upper-Columbia 
tributaries, as well as throughout northeastern Washington. Spawning generally takes 
place from March through July in smaller headwater tributaries. The headwater 
tributaries used by resident cutthroat are typically cold, nutrient-poor waters that result in 
slow growth. Fluvial and adfluvial forms can exhibit more growth due to warmer water 
temperatures and nutrient availability. (Wydoski and Whitney 2003).  
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Bull Trout (Salvelinus confluentus) and Dolly Varden (Salvelinus malma) 
Bull trout and Dolly Varden, both native char, were long considered to be the same 
species. The two native char have strong biological similarities (i.e., morphology, habits, 
habitat and life history; Wydoski and Whitney 2003). However, in 1978 bull trout and 
Dolly Varden became two species based on anatomical measurements and characteristics, 
as well as embryological development (Cavender 1978). Bull trout inhabit both eastern 
and western Washington, while Dolly Varden are only present in the Puget Sound and 
coastal rivers west of the Cascade Range. Bull trout exhibit four life history strategies: 
anadromous, adfluvial, fluvial and resident. Dolly Varden are often anadromous, but also 
exhibit the other life history strategies.  

Bull trout and Dolly Varden move upstream (i.e., migratory forms such as anadromous, 
adfluvial and fluvial) in late summer and early fall to spawn in September and October—
or in November at higher elevations (Wydoski and Whitney 2003). Both species prefer 
clean, cold water (50 °F) for spawning (Oregon Department of Environmental Quality 
1995) and even colder water (36-39 °F) for incubation (Rieman and McIntyre 1993). 
Preferred spawning areas often include groundwater infiltration (Spence et al. 1996). 
Extended incubation periods (up to 220 days) make eggs and fry particularly susceptible 
to increases in fine sediments (USFWS 1998). Fry are typically found in shallow, 
backwater side channels and eddies in proximity to instream cover (Pratt 1984). Juveniles 
are typically found in interstitial spaces in the substrate, and subadults in deeper pools of 
streams or in the deep water of lakes with temperatures less than 59 °F (Pratt 1992). Both 
species mature at approximately 5 years and live for 12 or more years. Bull trout (and 
presumably Dolly Varden) typically reproduce in alternate years (Armstrong and Morrow 
1980; USFWS 1998). While in marine waters (i.e., estuarine and nearshore habitats), bull 
trout have been observed to forage on surf smelt and other small schooling fish (e.g., 
sandlance, herring) (Kraemer 1994; Brenkman and Corbett 2003). They have also been 
observed to move through marine areas to independent tributaries, looking for foraging 
opportunities (Olympic Peninsula Management Unit Bull Trout Technical Guidance, 
draft, 2004). Bull trout often extend their time in estuaries into the fall, when they can 
follow adult migrating salmon upstream in order to feed upon their eggs. 

Non-anadromous bull trout and Dolly Varden exhibit three life history strategies, each 
with unique habitat requirements: adfluvial, fluvial and resident. Adfluvial forms rear as 
juveniles in tributaries, migrate to lakes where most of their growth occurs, then return to 
the tributaries as adults to spawn. Spawning for fluvial forms occurs in smaller tributaries 
with major growth and maturation occurring in river mainstems. Resident forms complete 
all life stages (spawning, rearing, overwintering) in small headwater streams, often 
upstream of barriers to other salmonids (Brown 1994; Goetz 1989).  

Pygmy Whitefish (Prosopium coulteri)  
Pygmy whitefish are members of the trout and salmon family (Salmonidae) and are 
typically between five and six inches in length when mature, reaching a maximum length 
of about 11 inches. The pygmy whitefish is a remnant species from the last ice age, with 
a spotty distribution across northern North America and in the Columbia River drainage 
in Washington. The pygmy whitefish has been eliminated from a minimum of 40 percent 
of its range in the state. Historically, pygmy whitefish were known to have occupied  
15 lakes; however, today they are currently found in only 9 (Hallock and Mongillo 1998). 
The future of pygmy whitefish populations is dependent upon maintaining water quality 
and spawning habitat, and preventing introduction of new predator species. Additionally, 



 
 

 
82                              Final FPHCP – 3. Biological Data On and Factors Affecting Covered Species 
 

 
pygmy whitefish populations are especially vulnerable to local extinction because 
recruitment of new fish is usually impossible among isolated lake systems. The pygmy 
whitefish has no Federal status; however, WDFW considers the pygmy whitefish as State 
Sensitive (M. Hallock, pers. comm., 2003).  

The pygmy whitefish inhabits lakes and cold streams. In lakes, the pygmy whitefish most 
often occurs in water deeper than 20 feet or in the shallows during spawning. Streams 
they inhabit may be of moderate to swift current, and may be silty or clear  
(Hallock and Mongillo 1998). McPhail and Carveth (1992) classify the pygmy whitefish 
as a coldwater stenotherm. Through temperature profiles, WDFW determined that they 
were almost always captured in water temperatures below 50 °F. Pygmy whitefish spawn 
in streams or lakes from late summer to early winter, depending upon geographic location 
and elevation. Within spawning streams, they preferred pools, shallow riffles and over 
pool tailouts. Lake spawning by pygmy whitefish occurs during the night-time, with fish 
moving into the shallows in late afternoon and back out into deep water towards the next 
morning’s daylight (Wallace and Simpson 1978). It is believed that they scatter their eggs 
over coarse gravel, as do other species in their genus (Scott and Crossman 1973). 
Although variable across its range, pygmy whitefish are generally short-lived and grow 
slowly. Little water temperature data have been collected during the spawning period. 

Mountain Whitefish (Prosopium williamsoni) 
Whitefish are members of the trout and salmon family (Salmonidae). Mountain whitefish 
are typically about 10 to 16 inches in length when mature. They represent an important 
food fish for humans, providing a variety of angling opportunities. The mountain 
whitefish are the most common of the three whitefish in Washington (including the 
pygmy whitefish and the non-native lake whitefish) and are found throughout the state. 
The mountain whitefish is a long-lived species, known to live to about 11 years of age 
(Wydoski and Whitney 2003). They currently have no Federal or state listing status in 
Washington.  

Mountain whitefish are found in streams and in cold, deep lakes. In streams they are 
found primarily in the riffle areas in summer, but prefer large pools during winter 
(Wydoski and Whitney 2003). They have been found in water with a velocity of about 
2.6 feet per second. The mountain whitefish generally inhabits larger streams, with an 
average temperature of 48-52 °F. They may occur in the deep water of lakes, but in 
northern lakes they are usually found no deeper than 30 feet  
(Wydoski and Whitney 2003).  

Mountain whitefish typically reach sexual maturity between three and four years of age. 
Spawning generally occurs in late October and early November. They prefer to spawn 
over gravel in stream riffles and on gravel shoals along lakeshores. Spawning typically 
occurs when water temperatures reach 40-45 °F. Eggs hatch in the early spring, and 
juveniles can be found along stream and lake shallows for a few weeks before migrating 
offshore into deeper water (Scott and Crossman 1973).  

3-1.1.2  OTHER FISH SPECIES  

Many native fish species besides salmonids inhabit Washington’s freshwater streams and 
lakes, as well as estuaries and nearshore habitats. The following text describes the life 
histories and other relevant biological information for these species. Species are arranged 
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in common groups where possible (e.g., lamprey, suckers, dace, sculpin, etc.); other 
species are described independently. 

River Lamprey (Lampetra ayresi) 
Lampreys are members of the family Petromyzontidae, an ancient fish group without true 
bones. River lamprey are one of the few parasitic fish found in coastal streams and 
estuaries from San Francisco Bay to southeastern Alaska, and inland in the Columbia 
River to the Columbia Gorge (Kostow 2002; Wydoski and Whitney 2003). Adult river 
lampreys are thought to occur in deep-water habitats of mainstem rivers (Kostow 2002). 
The river lamprey is a Federal Species of Concern in Washington, and has recently 
(1998) been listed as a State Candidate species. Population declines of the related Pacific 
lamprey have prompted concern for the river lamprey. Results of trawl surveys and 
sockeye smolt surveys at the Ballard Locks indicate that the river lamprey is a relatively 
common species in Lake Washington (City of Seattle 2000). Whether they are equally 
common elsewhere is unknown.  

Little is known regarding the habitat requirements of the river lamprey. Adults are 
anadromous and parasitic on a wide variety of fish, including coho salmon, kokanee, 
smelt and herring (Kostow 2002; Scott and Crossman 1973). Parasitism of sockeye 
smolts has been observed in Lake Washington (City of Seattle 2000). Based on 
comparisons with other lamprey species, Hart (1973) surmised that river lamprey larvae 
remain in their natal streams for several years, usually in silt-sand backwaters and eddies 
near the bank. The larvae, indistinguishable from those of the western brook lamprey, are 
toothless and feed on microscopic plants and animals (Hart 1973; Scott and Crossman 
1973). Metamorphosis occurs over a very long period, from July to April (Kostow 2002). 
In the final stages, lampreys congregate just upstream from saltwater, entering the ocean 
in late spring (Moyle et al. 1995). In their saltwater phase, river lampreys keep very close 
to shore and remain in the ocean for a short time—between 10 and 16 weeks  
(Kostow 2002; Moyle et al. 1995). Adults migrate back into fresh water in the fall, spawn 
in the winter and spring in clean gravel areas of small tributaries, and die after spawning 
(Moyle et al. 1995).  

Western Brook Lamprey (Lampetra richardsoni) 
The western brook lamprey (family Petromyzontidae) can reach seven inches in length 
and, unlike their regional relatives, are not parasitic. They also differ from the other 
species by spending their entire life in fresh water. Historically, their abundance and 
small size made them a commercial bait source for other fisheries in Washington 
(Wydoski and Whitney 2003). 

Western brook lamprey are found in coastal streams of western North America, from 
California to British Columbia (Scott and Crossman 1973; Wydoski and Whitney 2003). 
In Washington, these lamprey are found in coastal and Puget Sound streams and as far 
inland as the upper reaches of the Yakima River (Wydoski and Whitney 2003). The 
western brook lamprey currently has no listing status in Washington.  

Western brook lampreys spawn in the spring, creating nests in coarse gravel at the head 
of riffles in small streams. Eggs hatch after about ten days in water between 50-60 °F, 
taking longer in colder temperatures. Within 30 days after hatching, larvae emerge from 
the nests and move to the stream margin, where they burrow into silty areas. Similar to 
other lamprey larvae, they are filter feeders, consuming primarily diatoms. Larvae remain 
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in the stream bottom—apparently moving very little—for approximately four to six years 
(Pletcher 1963). 

In Canada, western brook lamprey larvae undergo metamorphosis between August and 
November. Metamorphosed lampreys move to deep burrows, where they remain from 
December to March or until they are ready to spawn (Pletcher 1963). Newly 
metamorphosed brook lamprey have been collected in the Lake Washington drainage in 
early February (Wydoski and Whitney 2003). Spawning, which occurs when water 
temperatures exceed 50 °F (April to July in Canada), is followed within one month by the 
death of the adults.  

Pacific Lamprey (Lampetra tridentatus) 
Pacific lamprey (family Petromyzontidae) are parasitic and the largest of Washington 
lamprey species—up to 30 inches in length. This species was a food source for 
indigenous peoples who smoked and sun dried them. Past commercial harvest has 
occurred for this species, particularly in the Columbia River system where it is still 
harvested in small numbers by Native Americans.  

In Washington this species is found in most large coastal and Puget Sound rivers, and 
occurs long distances inland in the Columbia, Snake and Yakima River systems  
(Lee et al. 1980; Wydoski and Whitney 2003). Scott and Crossman (1973) describe the 
Pacific lamprey as “penetrating all major rivers, often to headwaters.” The Pacific 
lamprey is a Federal Species of Concern in Washington. Lamprey populations in the 
upper Columbia and Snake River basins have declined dramatically, likely as a result of 
elevated water temperatures, sedimentation of spawning gravels and barriers to migration 
(Close et al. 1995). The species has no state-level listing status. 

The Pacific lamprey exhibits an anadromous life history, although some evidence exists 
that populations may occur in basins with no access to the ocean (Kostow 2002;  
Wydoski and Whitney 2003). Adults are parasitic on a wide variety of fish, including 
sockeye and pink salmon (Scott and Crossman 1973); the species is also known to attach 
itself to marine mammals (Wydoski and Whitney 2003). Between July and October, 
maturing Pacific lamprey enter fresh water and gradually move upstream to spawn the 
following spring (Hart 1973). The nest usually consists of a shallow depression built in 
gravel and rock substrates, or in sandy gravel at the upstream edge of a riffle (Hart 1973; 
Scott and Crossman 1973). Eggs hatch in two to four weeks (19 days at 59 °F); newly 
hatched larvae remain in their nests for two to three weeks before drifting downstream 
and burying themselves in mud at the bottom of pools or other areas of soft mud and sand 
(Hart 1973; Moyle 1976). Larvae live as filter-feeders, subsisting on algae and organic 
matter for at least five years; if a particular area’s food supply is exhausted, larvae may 
migrate to another area of the stream (Moyle 1976). Increased water flows during runoff 
can also encourage outmigration by washing away the sand and silt that the larvae require 
for anchoring themselves to the bottom (Hardisty and Potter 1971). After transformation 
from larvae to juveniles (or young adults), Pacific lampreys migrate downstream in 
spring and start parasitic life soon thereafter. The length of time spent in the ocean is not 
known, with estimates ranging from 6 to 40 months (Kostow 2002). Adults die after 
spawning (Moyle 1976). 
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Olympic Mudminnow (Novumbra hubbsi) 
Olympic mudminnows are members of the Umbridae family—which includes only  
five species worldwide—and are the only known fish species endemic to Washington. 
They are small fish, generally about two inches long, and are found only in slow-moving 
streams, wetlands and ponds with soft mud-bottom substrate, little or no water flow and 
abundant aquatic vegetation (Harris 1974; Mongillo and Hallock 1999; Wydoski and 
Whitney 2003). Species distribution is limited to low gradients, low elevations  
(95 percent are below 328 feet elevation) in the coastal lowlands of the Olympic 
Peninsula, the rivers of the Chehalis and lower Deschutes drainages, and the south Puget 
Sound lowlands west of the Nisqually River (Mongillo and Hallock 1999;  
Wydoski and Whitney 2003). It is possible that observations of Olympic mudminnows in 
King and Snohomish counties are the result of illegal introductions from aquariums 
(Mongillo and Hallock 1999). The Olympic mudminnow is listed as a Washington State 
Sensitive species. The species is considered vulnerable due to its limited distribution and 
its dependence on healthy wetland habitat (Mongillo and Hallock 1999). 

Wydoski and Whitney (2003) observe that mudminnows are usually found under 
overhanging banks or shore vegetation, preferring areas with low light and the brownish 
water of bogs and swamps. Meldrim (1968) found a wide tolerance for temperature 
extremes and low oxygen levels, but a restricted tolerance range for salinity and water 
current. Most of the sites where mudminnows occur are classified as wetlands, a habitat 
type that has been significantly diminished in quantity and quality over the last century 
and a half (Mongillo and Hallock 1999). Adults spawn between November and June 
(peaking in April and May) and females deposit eggs amidst clumps of vegetation to 
which fry remain firmly attached for approximately one week after hatching  
(Meldrim 1968 and Hagen et al. 1972; in Mongillo and Hallock 1999).  

Columbia Tui Chub (Siphateles columbianus gila bicolor) 
Tui chub, a member of the Cyprindae or “minnow” family, are typically long-lived small 
individuals, with some populations composed almost entirely of fish less than 5 inches 
long; however, they may attain lengths up to 16 inches over a lifespan of 20 years or 
more (Moyle et al. 1995; Wydoski and Whitney 2003). In Washington, tui chub are 
found in the central part of the state, east of the Columbia River  
(Wydoski and Whitney 2003). Lee et al. (1997) show records of tui chub only from the 
Lower Crab Creek and Lower Snake/Tucannon River drainages of eastern Washington. 
The tui chub currently has no listing status in Washington.  

Tui chub inhabit lakes—alkaline lakes in particular—and the deep, quiet waters of large 
streams (Wydoski and Whitney 2003). For most of the year, adults gather in schools in 
deep water, moving to shallow, nearshore areas to spawn between May and June or July, 
when water temperatures are between 55 and 60 °F (Moyle et al. 1995;  
Wydoski and Whitney 2003). Algal beds in shallow, inshore areas appear to be necessary 
for successful spawning, egg hatching and larval survival (Moyle et al. 1995). Adults, in 
spawning aggregations, mill around dense algal beds in about three-foot-deep water and 
deposit adhesive eggs that stick to aquatic plants. Eggs hatch after about two weeks, and 
young remain in the nearshore environment until winter, when they migrate into deeper 
water offshore (Moyle et al. 1995, Wydoski and Whitney 2003). Generally, tui chub first 
spawn in their third year of life (Wydoski and Whitney 2003). Wydoski and Whitney 
(2003) noted that tui chub populations can become very dense, sometimes competing 
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with trout. In some of the alkaline lakes of central Washington, tui chub populations are 
periodically controlled for the benefit of rainbow trout. 

Chiselmouth (Acrocheilus alutaceus) 
Chiselmouth, a moderately sized (up to 12 inches) member of the minnow family 
(Cyprinidae), is most commonly present in larger rivers and lakes. Its name comes from 
the unique mouth characteristics that enhance its ability to feed by scraping algae and 
vegetable matter from rocky surfaces. In Washington, this minnow species is found in 
streams and lakes in the Columbia, Snake and Yakima systems  
(Wydoski and Whitney 2003). The chiselmouth currently has no listing status in 
Washington.  

Chiselmouth are generally found in the warmer areas of streams with slow currents, and 
occasionally in lakes (Wydoski and Whitney 2003). Adults spawn in tributary streams, 
apparently in June or July when water temperatures exceed 63 °F. The only detailed 
account of spawning comes from British Columbia, where eggs were found on the open 
bottom and among boulders (Scott and Crossman 1973). Juveniles require three to four 
years to attain sexual maturity and may live up to six years (Wydoski and Whitney 2003). 
Adults feed primarily on diatoms and filamentous green algae by scraping their 
distinctive chisel-like lower jaw along rocks or other bottom substrate, while juveniles 
consume surface insects (Scott and Crossman 1973; Wydoski and Whitney 2003). 

Lake Chub (Couesius plumbeus) 
Lake chub—a member of the minnow family, Cyprinidae—rarely exceed four inches in 
length (Scott and Crossman 1973). In Washington, they are known only from the 
northeastern part of the state (Wydoski and Whitney 2003). Lake chub have recently 
(1998) been listed as Washington State Candidate species because its distribution appears 
sparse and its status is unknown in Washington (Mongillo and Hallock 1999). 

Lake chub exhibit a variety of habitat preferences across their range, living in large rivers 
at northern latitudes, but using lake habitat when it is available (Isaak et al. 2003;  
Scott and Crossman 1973). In the southern portion of their range, the lake chub is 
uncommon in lakes, but whether this represents a habitat preference or is simply because 
fewer lakes are available is unknown (Isaak et al. 2003). The only known Washington 
populations were observed in Cedar Lake in Stevens county in 1998 and in North Fork 
Beaver Creek in Okanogan county in 1999 (M. Hallock, pers. comm., 2003). Throughout 
their range, lake chub are found in clear, cool water with clean cobble or gravel substrates 
(Isaak et al. 2003). 

Lake chub move into shallow areas along the margins of streams or lakeshores during the 
spring to spawn in water between 55-65 °F. The non-adhesive eggs are broadcast over 
large rocks and then settle into the substrate, hatching after approximately ten days  
(Isaak et al. 2003; Wydoski and Whitney 2003). Most lake chub attain sexual maturity at 
age three (some as young as two, others as old as four), and may have a high rate of post-
spawning mortality (Isaak et al. 2003; Wydoski and Whitney 2003). Most fish probably 
do not live beyond five years (Scott and Crossman 1973). 

Peamouth (Mylocheilus caurinus) 
The peamouth, one of the most abundant Cyprinidae (“minnow”) species in the Columbia 
Basin, are found throughout Washington State  (Troffe 1999; Wydoski and Whitney 
2003). They can reach up to 14 inches in length and live up to 13 years. Peamouth are 
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unusual among minnows for their ability to tolerate brackish water for limited periods, 
which may explain why they are the only native cyprinid to inhabit Vancouver Island and 
other coastal islands (Scott and Crossman 1973; Wydoski and Whitney 2003). The 
peamouth currently has no listing status in the state of Washington.  

Peamouth are commonly found in the weedy shallows of rivers and lakes (Troffe 1999). 
Young fish remain in very shallow water during spring, summer and fall. They then move 
into deeper water during winter. Adults show some seasonal variation in their feeding 
habitats, tending to feed on the bottom near shore during spring and summer, and moving 
offshore to feed in the pelagic zone during fall and winter (Wydoski and Whitney 2003). 
Fish in Lake Washington tend to remain in the warmest water  
(Wydoski and Whitney 2003). 

Spawning takes place in the inlets, outlets and gravel shallows of lakes during May and 
June, once waters reach about 54 °F (Wydoski and Whitney 2003). Spawning can take 
place in very shallow water—as little as one or two inches deep  
(Scott and Crossman 1973). During spawning, peamouth gather in schools, then females 
broadcast large numbers of sticky eggs, which hatch in seven to eight days depending on 
water temperatures (Scott and Crossman 1973; Wydoski and Whitney 2003). Juveniles 
reach sexual maturity three to four years after hatching (Wydoski and Whitney 2003). 

Northern Pikeminnow (Ptychocheilus oregonensis) 
Washington's largest native member of the minnow family (Cyprinidæ), northern 
pikeminnow (formerly known as northern squawfish) may live 15 to 20 years, reaching a 
length of 25 inches and weighing up to 29 pounds (Wydoski and Whitney 2003). The 
Columbia River basin includes the majority of the northern pikeminnow's distribution 
(Scott and Crossman 1973), but they are also found in lakes and streams with slow to 
moderate currents throughout Washington (Wydoski and Whitney 2003). Northern 
pikeminnow are the dominant predator of juvenile salmonids in the Columbia River 
system, especially in the lower Columbia River between the confluence of the Snake 
River and the estuary (Northwest Fisheries Science Center 2002). The northern 
pikeminnow currently has no listing status in Washington. 

Pikeminnow spawn from late May through July; peaking in Washington in early July 
(Wydoski and Whitney 2003). Spawning habitat may include clean rocky substrates in 
slow-moving water at a wide range of depths in rivers, lake tributaries, lake outlet 
streams and shallow and deep littoral areas (Beamesderfer 1992). Eggs settle into the 
gravel and hatch after about seven days at 65 °F (Wydoski and Whitney 2003). Juveniles 
inhabit the shallow back channels and lake edges, while larger fish dwell along drop-off 
zones in the summer months (Scott and Crossman 1973). Sexual maturity occurs at three 
to eight years of age, with males typically maturing sooner than females  
(Beamesderfer 1992).  

Longnose Dace (Rhinichthys cataractae) 
Leopard Dace (Rhinichthys falcatus) 
Speckled Dace (Rhinichthys osculus) 
Umatilla Dace (Rhinichthys umatilla) 
Dace are small fish in the minnow family (Cyprinidæ), with adults averaging two to  
three inches in length. The genus name Rhinichthys (“snout-fish”) refers to the prominent 
snout that characterizes these species. The four species of dace that occur in Washington 
share many key life history characteristics, such as breeding habitat, spawning period and 
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habitat associations of juveniles. However, some differences among the life history traits 
of individual species are known; these are highlighted below. Currently, relatively little 
information is available about the Umatilla dace; at one time, this species was considered 
to be a stable hybrid between leopard dace and speckled dace. To date, it is not a 
“recognized” species in the United States by the American Fishery Society. The 
taxonomic status is still open to debate (M. Hallock, pers. comm., 2003). 

The longnose dace is the most widespread of the four species, occurring from coast to 
coast in north-central North America. They are found throughout Washington  
(Wydoski and Whitney 2003). The leopard dace is a Columbia River system fish, found 
west of the Cascade mountains in the lower Columbia and the Cowlitz River system  
(M. Hallock, pers. comm., 2003) as well as in the Columbia River system east of the 
Cascade mountains (Scott and Crossman 1973; Wydoski and Whitney 2003). The 
speckled dace occurs throughout the western United States, with Washington and 
southern British Columbia at the northern extreme of its range (NFRG 2002;  
Wydoski and Whitney 2003). This species has been documented in the Chehalis and 
Deschutes rivers in western Washington (Scott and Crossman 1973), and throughout the 
Columbia River basin in eastern Washington (Lee et al. 1997). The Umatilla dace is 
endemic to the Columbia River basin (Troffe 1999). In Washington, the Umatilla dace 
has been reported from the Columbia, Yakima, Okanogan, Similkameen, Kettle, Colville 
and Snake Rivers (Wydoski and Whitney 2003). 

The leopard dace and the Umatilla dace are Washington State Candidates species, but 
have no listing status at the Federal level. Concern for these species is prompted by their 
spotty distribution as well as their sensitivity to habitat alterations from reservoirs, 
pollution, water fluctuations and sedimentation (Wydoski and Whitney 2003). Neither the 
longnose nor the speckled dace currently has a listing status in the state of Washington. 

All four dace species typically occur in shallow waters with cobble or gravel substrate 
(Scott and Crossman 1973; Troffe 1999; Wydoski and Whitney 2003). Longnose dace 
prefer faster current than the leopard dace or speckled dace, with the leopard dace 
preferring moderate current and the speckled dace preferring slow current  
(M. Hallock, pers. comm., 2003). Longnose, leopard and speckled dace occasionally are 
found at the margins of lakes (Wydoski and Whitney 2003). Breeding habitat for all four 
species consists of the gravel or cobble bottoms of shallow riffles (NFRG 2002;  
Troffe 1999, Wydoski and Whitney 2003). Speckled dace may select gravel that is 
cleaned by the current, or may clean individual stones by “mouthing” them (Troffe 1999; 
Wydoski and Whitney 2003). Leopard dace breed in slower, deeper waters than the other 
dace species, spawning in water greater than three feet deep (Troffe 1999;  
Wydoski and Whitney 2003). Speckled dace, in contrast, have been documented breeding 
in waters between one and four inches deep (NFRG 2002). The eggs of all four species 
are adhesive, clinging to the rocky substrate (Scott and Crossman 1973; Troffe 1999; 
Wydoski and Whitney 2003). Eggs that are not adequately hidden within the substrate are 
often cannibalized by adults (Wydoski and Whitney 2003). 

The spawning period for all four species generally encompasses late spring through 
summer (Wydoski and Whitney 2003). Longnose dace generally breed when water 
temperatures exceed 53 °F (Wydoski and Whitney 2003). Fry hatch approximately six to 
ten days after eggs are fertilized, and juveniles spend the first few months of life in 
shallow, slow water (NFRG 2002; Troffe 1999; Wydoski and Whitney 2003). Longnose 
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dace may overwinter in pools (Wydoski and Whitney 2003). Speckled dace are found in 
deeper runs (greater than three feet) during March (NFRG 2002). Most dace typically 
reach sexual maturity by the end of their second summer and have a life span of 
approximately five years, although speckled dace have a high rate of post-spawning 
mortality, with few fish living beyond three years (Wydoski and Whitney 2003). 

Redside Shiner (Richardsonius balteatus)  
The redside shiner is a small minnow (family Cyprinidae), typically four to five inches 
long. The fish often occurs in large schools, and has been widely introduced into lakes in 
some areas. The redside shiner occurs throughout the Pacific slope of North America, 
from the Peace River in Alberta to the Bonneville basin in Utah and Nevada  
(Scott and Crossman 1973; Troffe 1999). This species is found in streams and lakes 
throughout Washington (Wydoski and Whitney 2003). The redside shiner currently has 
no listing status in the state of Washington.  

Redside shiners occur often in large schools in ponds, lakes, streams and irrigation 
ditches, with summer water temperatures typically between 55 and 68°F  
(Scott and Crossman 1973; Wydoski and Whitney 2003). Adults spawn in groups of  
30 to 40, usually during April through July (Wydoski and Whitney 2003). Juveniles 
attain sexual maturity approximately three years after hatching, and females deposit 
small, adhesive eggs in multiple lots throughout the breeding season over an unprepared 
substrate (Scott and Crossman 1973). In streams, spawning may occur in riffles with a 
gravel substrate; in lakes, spawning takes place in vegetation along the shoreline  
(Scott and Crossman 1973; Wydoski and Whitney 2003). Fertilized eggs adhere to gravel 
and vegetation, and hatchlings are often swept downstream by the current to rear in lakes 
(Scott and Crossman 1973). 

Lake-dwelling redside shiners have seasonal migratory and daily movement patterns, 
inhabiting shallow nearshore water by day and deeper waters during the night and winter 
months (Troffe 1999; Wydoski and Whitney 2003). As winter approaches, tributary 
stream inhabitants migrate into the lower reaches as water temperatures and day length 
decrease (Troffe 1999). 

Burbot (Lota lota) 
Known also as eelpout, ling, cusk and lawyer, burbot are the only member of the cod 
family (Gadidæ) that dwells in fresh water (Wydoski and Whitney 2003). Adults can be 
quite large, reaching lengths of 4 feet and weighing up to 75 pounds  
(Scott and Crossman 1973; Troffe 1999). In Washington, burbot are native to the 
Columbia River and scattered in deep lakes of eastern Washington, representing the 
southern extent of their distribution in the Pacific Northwest  
(Quigley and Arbelbide 1997).  

Burbot prefer cold water, and will move to the lower zone of a thermally stratified lake or 
deep-water pools of large rivers during summer (Simpson and Wallace 1982). Although 
fairly sedentary most of the year, some populations will move great distances to spawn 
during winter (Simpson and Wallace 1982). As winter spawners and weak swimmers, 
burbot have a low tolerance for river flow regime changes. Increased winter flows may 
prevent burbot from reaching their spawning areas (American Wildlands and Idaho 
Conservation League 2000). Burbot spawn during winter in 35 °F water—usually in 
lakes, but also in rivers. Spawning typically occurs in shallow bays over a sand or gravel 
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bottom (Scott and Crossman 1973; Wydoski and Whitney 2003). In rivers, burbot spawn 
in low-velocity areas in main channels or in side channels behind deposition bars. 
Preferred substrates range in size from fine silt to gravel (McPhail and Paragamian 2000). 
Eggs settle into cracks in the substrate and hatch after four to five weeks  
(McPhail and Paragamian 2000; Troffe 1999). Juveniles are sometimes abundant in 
streams and shallows of lakes, where they tend to select shoreline areas among rocks and 
debris for feeding and security (McPhail and Paragamian 2000; Wydoski and Whitney 
2003). Burbot reach sexual maturity at 3 to 5 years of age, and may live up to 20 years 
(McPhail and Paragamian 2000; Scott and Crossman 1973).  

Threespine Stickleback (Gasterosteus aculeatus) 
The stickleback family (Gasterosteidæ) is represented in Washington by a single species, 
the threespine stickleback. These fish are approximately three inches in length and have a 
defense mechanism consisting of three prominent dorsal and pelvic spines. Despite these 
defenses, they are a prominent prey source for many trout, salmon and birds in both fresh 
and marine waters (Scott and Crossman 1973; Wydoski and Whitney 2003). In 
Washington, they are found in the brackish water of coastal streams, inland lakes and 
streams statewide, and in Puget Sound (Wydoski and Whitney 2003). The threespine 
stickleback currently has no listing status in the state of Washington.  

The threespine stickleback is a remarkably adaptable species, occurring in environments 
ranging from the open ocean to landlocked lakes and ephemeral streams (Hart 1973; 
Moyle et al. 1995). In freshwater-breeding populations, sticklebacks prefer quiet water 
habitat such as pools with abundant aquatic vegetation, backwater areas and stream 
margins where water velocity is low (Moyle et al. 1995). They are usually found close to 
the bottom, and are often associated with aquatic vegetation  
(Wydoski and Whitney 2003). Sticklebacks are voracious eaters, consuming any 
available animal foods.  

Threespine sticklebacks are short-lived fish, achieving sexual maturity and spawning 
within a single year. In Washington, about 90 percent die in their first year, shortly after 
spawning (Scott and Crossman 1973; Wydoski and Whitney 2003). The breeding period 
may extend from April through September, but the bulk of spawning occurs from May 
through July (Scott and Crossman 1973; Wydoski and Whitney 2003). Their nests are 
tube-shaped structures of twigs, algae and assorted debris, usually on the bottom in 
shallow, sandy areas. Males build the nests, guard and aerate the eggs until they hatch in 
approximately seven days at 64-66 °F, and remain with the hatchlings for about another  
seven days until they disperse (Scott and Crossman 1973; Wydoski and Whitney 2003).  

Sandroller (Percopsis transmontana) 
The sandroller is a small fish, generally less than five inches long, and is one of only two 
species in the trout-perch family (Percopsidæ) in North America. These fish appear to be 
very secretive in behavior, remaining well spaced from other individuals, and are rarely 
collected in abundance. In Washington, the sandroller is found only in the Columbia 
River system and some of its tributaries, including the Yakima and Cowlitz Rivers, and 
up the Snake River into Idaho (Wydoski and Whitney 2003). Katula (1992) speculates 
that sandrollers may be present in many rivers of southern Washington. The sandroller is 
a Washington State Monitor species, presumably due to its restricted range and the 
paucity of information about its life history needs. The species has no listing status at the 
Federal level.  
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The sandroller has been found in quiet backwaters with cover such as undercut banks, 
submerged tree roots and debris in small streams, but it is also found as deep as 71 feet in 
the Columbia River (Wydoski and Whitney 2003). Katula (1992) found sandrollers in 
small- to medium-sized rivers that do not remain consistently cool through summer. 
Habitat associations appear to vary with age: young-of-the-year occur primarily in weed 
bays or waterways adjacent to the main river, while adults may be associated with eddies 
behind large boulders, logs and bridge supports (Katula 1992). Page and Burr (1991) 
describe the sandroller as usually found near vegetation, over sand. Spawning may occur 
on rocky substrates in shallow streams or along the shallow shores of rivers  
(Katula 1992). In Idaho, spawning occurs in late May or early June (Simpson and 
Wallace 1982). Katula (1992), however, found that eggs were laid in an aquarium from 
mid-April to mid-July, when temperatures exceeded 60 °F. The eggs, which were 
strongly adhesive, were laid on top of gravel in territories defended by males  
(Katula 1992).  

Longnose Sucker (Catostomus catostomus) 
Salish Sucker (Catostomus carli) 
Bridgelip Sucker (Catostomus columbianus) 
Largescale Sucker (Catostomus macrocheilus) 
Mountain Sucker (Catostomus platyrhynchus) 
Suckers comprise a family of bottom-dwelling fish in the order Cypriniformes (minnows, 
carp and related fish). The genus name Catostomus (“inferior mouth”) alludes to the 
ventral position of the mouth, which is a toothless structure with small projections 
(papillae) for sensing food—an adaptation for sucking up food from the bottoms of lakes 
and streams. The larger members of this group (longnose and largescale suckers) can 
grow up to two feet long and weigh seven pounds. Bridgelip and mountain suckers are 
slightly smaller, reaching maximum lengths of about 15 inches and 9 inches, 
respectively.  

In Washington, longnose suckers occur primarily in the Columbia River system 
(Wydoski and Whitney 2003). The Salish sucker in Washington has been documented at 
Lake Cushman on the Olympic Peninsula, and in the river systems along east/northeast 
Puget Sound (M. Hallock, pers. comm., 2003). Bridgelip suckers are found in the upper 
and middle Columbia River drainage, but are absent from Box Canyon Reservoir and 
tributaries, as well as Boundary Reservoir. They are also found in the Spokane and Snake 
Rivers (Wydoski and Whitney 2003). The largescale sucker is found throughout 
Washington (Wydoski and Whitney 2003). The mountain sucker occurs in the Columbia 
River and its tributaries east of the Cascade Range (Wydoski and Whitney 2003) as well 
as in the Toutle and Cowlitz River systems west of it (M. Hallock, pers. comm., 2003). 

The Salish sucker is a Washington State Monitor species. In British Columbia, the Salish 
sucker’s restricted distribution—along with the effects of habitat degradation and loss—
have led to considerable concern that the species may face extirpation in that part of its 
range. Populations in Washington appear to be more stable and face fewer threats 
BCMELP 1993). The mountain sucker is a Washington State Candidate species due to its 
sensitivity to high stream temperatures, sedimentation of spawning habitat and/or lack of 
preferred food items (WDF 1991). None of the sucker species have any listing status at 
the Federal level.  

Most suckers spend the majority of their time at the bottom of lakes or other quiet waters, 
feeding on algae (bridgelip sucker) or invertebrates (all other sucker species)  
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(Scott and Crossman 1973; Wydoski and Whitney 2003). Longnose and largescale 
suckers are more commonly found in lakes, while bridgelip and mountain suckers are 
generally associated with cold, clear streams. The only known Salish sucker populations 
in Washington occur in lake and slough habitats (BCMELP 1993).  

All five species spawn over gravel substrates in riffles. Largescale and mountain suckers 
appear to prefer riffles at the downstream ends of pools, while longnose and largescale 
suckers have occasionally been observed spawning in shallows of lakes (BCMELP 1993; 
Isaak et al. 2003; Scott and Crossman 1973; Troffe 1999; Wydoski and Whitney 2003). 
Compared to the other species, largescale suckers may use sand and finer gravels more 
frequently as spawning substrate (Wydoski and Whitney 2003). The eggs of all  
five species are adhesive. Scott and Crossman (1973) reported that eggs of the large scale 
sucker hatch after approximately two weeks; the incubation period of the other species is 
probably similar (Wydoski and Whitney 2003).  

Spawning for all five species occurs during spring and early summer. Salish suckers have 
been observed spawning in April, when water temperatures were 44-46°F, although 
specimens in spawning condition have been seen as late as August (BCMELP 1993). 
Longnose suckers spawn in April and May—shortly after the ice has melted in some 
areas—when water temperatures are approximately 40 °F (Scott and Crossman 1973; 
Wydoski and Whitney 2003). Largescale suckers typically spawn between mid-May and 
late June, in 46-48 °F water (Scott and Crossman 1973). The breeding chronology of 
bridgelip suckers is largely unknown, but Scott and Crossman (1973) speculate that it 
takes place in late spring, based on an observation of ripe females in northern British 
Columbia in early June. Mountain suckers appear to spawn later and in warmer water 
than the other species—mostly June or early July, in water between 52-66 °F  
(Isaak et al. 2003; Wydoski and Whitney 2003).  

Most suckers reach sexual maturity between three and five years of age; the larger 
species may live for many years, spawning for five successive years or more. Longnose 
suckers in Great Slave Lake have been aged at 19 years, but these ages may have been 
underestimated by up to five years (Scott and Crossman 1973). In contrast, the oldest 
recorded age for mountain suckers is seven to nine years (Wydoski and Whitney 2003). 

Juvenile suckers are found in a variety of habitats. Hatchling longnose suckers typically 
remain in gravel or shallow weedy areas for approximately one to two weeks before 
moving to lake habitats (Scott and Crossman 1973; Wydoski and Whitney 2003). 
Fingerling mountain suckers have been found in small, intermittent streams with little 
discharge and abundant vegetation, and larger juveniles have been associated with weedy 
side channels or deep pools (Scott and Crossman 1973; Wydoski and Whitney 2003). 
Largescale sucker fry move to bottom habitats by the end of their first summer  
(Scott and Crossman 1973; Wydoski and Whitney 2003).  

White Sturgeon (Acipenser transmontanus) 
Green Sturgeon (Acipenser medirostris) 
Sturgeon are members of the family Acipenseridae. The white sturgeon is the largest fish 
found in the fresh waters of North America, purported to reach a length of 20 feet and a 
weight of 1,800 pounds (Scott and Crossman 1973). Green sturgeon are somewhat 
smaller but still formidable: the largest reported specimen was seven feet long and 
weighed 350 pounds (Wydoski and Whitney 2003). Both species are notable also for 
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their lack of scales, being covered instead with large, bony plates (Scott and Crossman 
1973). With the exception of a few landlocked populations, sturgeon spend most of their 
time in marine waters, moving into fresh water only to spawn (Scott and Crossman 1973; 
Setter and Brannon 1992).  

In Washington, white sturgeon are found in the Columbia River, Snake River, Grays 
Harbor, Willapa Bay, Puget Sound and Lake Washington (Wydoski and Whitney 2003). 
Although this species is considered to be anadromous, Setter and Brannon (1992) note 
that some populations in the Columbia River have adapted to the environmental 
alterations caused by dam construction, and may be reproducing successfully in some 
impoundments. Washington waters with green sturgeon fisheries include the Columbia 
River, Willapa Bay and Grays Harbor. Individuals are also occasionally caught 
incidentally in small coastal bays and the Puget Sound (Adams et al. 2002). Green 
sturgeon have been reported as far as 140 miles inland in the Columbia River, but are 
presently restricted to areas below the Bonneville Dam and are found almost exclusively 
in the lower 40 miles of the river (Wydoski and Whitney 2003).  

Currently, neither sturgeon species has any listing status in the state of Washington. Both 
species currently sustain commercial, sport and tribal fisheries, but are susceptible to 
overexploitation due to their longevity, slow growth and delayed maturation  
(DeVore et al. 1999). Overexploitation led to a collapse of white sturgeon fisheries in the 
lower Columbia River above Bonneville Dam during the 1980s  
(Beamesderfer and Nigro 1993). The National Oceanic and Atmospheric Administration 
(NOAA) Fisheries has classified green sturgeon as a candidate for listing, however, 
noting that the species is known to spawn in only three river basins (Klamath, Rogue and 
Sacramento), leaving it vulnerable to a catastrophic event.  

Freshwater habitats used by sturgeon are generally large and deep. Spawning for both 
species takes place in deep, fast-flowing sections of rivers  
(Beamesderfer and Nigro 1993; Wydoski and Whitney 2003). Spawning habitat for white 
sturgeon is also characterized by cobble or boulder substrates. Rapids and falls 
throughout the lower Columbia River once provided suitable spawning habitat 
conditions, but impoundments have restricted suitable habitat to the tailrace areas of 
dams during high-discharge periods (Beamesderfer and Nigro 1993). White sturgeon 
spawn primarily at water temperatures between 50 and 66 °F, and freshly fertilized eggs 
have been collected at turbidities ranging from 2.2 to 11.5 Nephelometric Turbidity Units 
(NTU) (McCabe and Tracy 1993). Physical characteristics of green sturgeon eggs suggest 
that the species probably requires colder, cleaner water for spawning and probably does 
not spawn in Washington waters (S. Doroshov, University of California Davis, pers. 
comm., as cited in USFWS 1995). White sturgeon in the Columbia River below 
Bonneville Dam spawn between late April and early July (McCabe and Tracy 1993). 
Eggs of white (and presumably green) sturgeon are broadcast-spawned, then settle to the 
bottom and hatch after approximately one week (Wydoski and Whitney 2003).  
McCabe and Tracy (1993) found white sturgeon young-of-the-year as early as late June, 
less than two months after spawning was estimated to have begun. Young-of-the-year 
were most abundant in depths greater than 40 feet. Juvenile white sturgeon avoided 
vegetated areas, favoring even, sandy bottoms or those with stones or depressions 
(McCabe and Tracy 1993). Where marine access is available, juveniles are presumed to 
migrate out to sea before two years of age (Moyle et al. 1995). Fish in three lower 
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Columbia River reservoirs traveled widely within each reservoir, but rarely passed a dam 
(North et al. 1993).  

Studies in the Columbia River suggest that white sturgeon migrate upstream during fall 
and downstream during late winter and spring (DeVore and Grimes 1993), although Scott 
and Crossman (1973) describe adults as moving into rivers in early spring and back out to 
sea in late summer and fall. Green sturgeon appear to follow a migration pattern similar 
to the latter, moving upstream during spring and downstream during fall and winter 
(Adams et al. 2002). White sturgeon first spawn at 11 to 34 years of age (earlier for 
males, later for females), while first spawning for green sturgeon occurs at 15 (males) to 
17 (females) years (Adams et al. 2002; Scott and Crossman 1973). Females of both 
species spawn once every five years or so, and can spawn many times over a lifetime that 
may extend up to 50 (green sturgeon) or 100 years (white sturgeon) (Adams et al. 2002, 
Scott and Crossman 1973). 

The Columbia River estuary and other coastal Washington estuaries appear to attract 
concentrations of green sturgeon during late summer and early fall. Neither feeding nor 
spawning occurs in association with these concentrations, and there is no information 
about how much of the population is in these concentrations each year, or whether this 
varies (Adams et al. 2002).  

Coastrange Sculpin (Cottus aleuticus) 
The tan/gray, blotchy-colored coastrange sculpin is distinguished by eyes located on the 
top of its head and a light colored “notch” on its back between the dorsal and tail fin. It is 
common in the brackish water of estuaries and in freshwater systems of the Olympic 
Peninsula, tributaries to Puget Sound and the lower Columbia River, downstream of 
Bonneville dam. Coastrange sculpin generally prefer the gravel substrate of medium or 
large streams kept clean by a moderate to fast current, but they have also been found on 
sand/mud bottoms of lakes (Wydoski and Whitney 2003). They blend in well with the 
substrate. The average age is four to eight years, and the average size varies between 
three and four inches, with the largest fish recorded at about 4.2 inches. A “dwarf” form 
inhabits Lake Washington (M. Hallock, pers. comm., 2003). Females can spawn more 
than once and deposit their adhesive eggs in grouped nests that are located under rocks 
and guarded by the male. The coastrange larvae feed initially on plankton in lakes, then 
drop to the lake/stream bottom where they feed on the larvae of stoneflies, caddisflies, 
true flies and mayflies. Adults feed on stray salmon eggs, fry and worms dislodged from 
gravels during salmon spawning. Coastrange larvae provide food for juvenile sockeye 
salmon, and juveniles/adults provide forage for trout and char  
(Wydoski and Whitney 2003). 

Prickly Sculpin (Cottus asper) 
The prickly sculpin is covered with many prickles, has a large head with well-developed 
palatine teeth and is found along the coastal areas of Washington, as well as 400 miles 
upstream in the Columbia River. It is found in slow-moving freshwater streams as well as 
in estuarine habitats. It is generally observed on sand, gravel or rubble substrate, both in 
or near cover and in open spaces, relying on its drab color as camouflage. It is the largest 
of the sculpin, with an average size of five inches (the largest recorded at 9.3 inches), and 
an average lifespan of two to four years (the oldest recorded age of seven years). Prickly 
sculpin spawn between two and four years of age during April and May, laying between 
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280 and 7,410 small yellow/orange adhesive eggs, depending on the size of the female. 
Nests are located under rocks, logs and other debris in flows less than one cubic foot per 
second. Males guard the nest and fan the eggs with their fins to circulate water around 
them. Larvae often form schools during their first month and feed on plankton and 
aquatic insect larvae prior to settling to the bottom. Adults feed on benthic organisms, 
immature aquatic insects, fish eggs and small fish. The prickly sculpin provide an 
important prey base for largemouth bass, cutthroat trout, northern pikeminnow and 
yellow perch (Wydoski and Whitney 2003). 

Reticulate Sculpin (Cottus perplexus) 
Connected dorsal fins, a narrow round caudal peduncle, a lack of palatine teeth and a 
small mouth distinguish the reticulate sculpin. It is found in pools and riffles in coastal 
rivers, Puget Sound streams and the lower Columbia River. It prefers habitat with rubble 
or gravel substrates in quiet water or slow riffles of freshwater streams and wetlands, but 
it can tolerate brackish water. The reticulate sculpin avoids territories of other sculpin 
species, minimizing competition. Reticulate sculpin grow slowly, averaging three to four 
inches in length at four years, with the oldest recorded fish at seven years and about four 
inches. Spawning first occurs at two years of age when females deposit adhesive eggs on 
ceilings of nests under rocks or other debris in streams. Males guard the nests, which may 
contain eggs from more than one female. Food sources include immature aquatic insects, 
larvae, invertebrates, salmon eggs, fry and other sculpin. Its small size allows the 
reticulate sculpin to penetrate deep into the gravel substrate (up to 14 inches in the right 
conditions) to feed on salmon eggs. In turn, it is food for trout and large juvenile salmon 
(Wydoski and Whitney 2003).  

Riffle Sculpin (Cottus gulosus)  
The mottled, drab-colored riffle sculpin has a large mouth with palatine teeth and a deep 
and compressed caudal peduncle. They are found in cooler coastal streams, Puget Sound 
drainages and in the Columbia River upstream to the confluence of the Cowlitz River. 
They are typically found in slow riffles of small streams and backwaters of larger rivers, 
except during spawning when they are found in faster riffles  
(Wydoski and Whitney 2003). They are found over gravel, sand and mud substrates  
(M. Hallock, pers. comm., 2003) and have a tolerance for brackish waters. Most riffle 
sculpin reach an average age of four years and an average length of three inches 
(maximum length of five inches). Spawning occurs in March and April, with small, pale 
yellow to deep orange adhesive eggs deposited on the ceiling of their nests located in 
small pockets of rotting logs. Adult males actively guard the nests, which may contain 
eggs from more than one female. Riffle sculpin feed on crustaceans, aquatic insect larvae, 
snails and small fish and may, themselves, provide food for trout  
(Wydoski and Whitney 2003). 

Shorthead Sculpin (Cottus confuses) 
The small head, large lips and slender body distinguish the mottled, drab-colored 
shorthead sculpin. They are found in the Columbia River system and in Puget Sound and 
Hood Canal drainages. They prefer cold, fast riffles in streams, sometimes at higher 
altitudes than other sculpin, on a rubble or gravel bottom. They do not appear to hide as 
other sculpins do, and are often found in open water. They live at least four to six years 
and reach a length of about four inches, with the largest recorded at five inches  
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(Wydoski and Whitney 2003). Spawning occurs in spring when females deposit adhesive 
eggs, often on ceilings of nests located under rocks or other debris. Males guard the nests, 
which may contain eggs from more than one female (M. Hallock, pers. comm., 2003). 
Food sources are bottom organisms, immature aquatic insects, fish eggs and fry. 
Shorthead sculpin probably serve as food for game fish species  
(Wydoski and Whitney 2003). 

Torrent Sculpin (Cottus rhotheus) 
The torrent sculpin has a stout body, and is distinguished by a large head and mouth and 
two broad vertical dark bars that slant obliquely forward from under the soft dorsal fin. 
The species is widely distributed throughout the state. Torrent sculpin prefer gravel, 
cobble and boulder substrate within faster water (1.4 to 4.0 feet per second) of larger 
rivers (>eight feet in width), but they are also found along shorelines of lakes. They may 
live as long as six years and reach a length of six inches. They reach maturity at two 
years of age, spawning in late spring under stones in swift water  
(Wydoski and Whitney 2003). Females deposit adhesive eggs, often on ceilings of nests 
located under rocks or other debris. Males guard the nests, which may contain eggs from 
more than one female (M. Hallock, pers. comm., 2003). Torrent sculpin feed on a variety 
of organisms, such as copepods and ostracods, nymphs and larvae of insects, other 
sculpin eggs, mollusks and fish. They can also provide forage for game fish  
(Wydoski and Whitney 2003). 

Slimy Sculpin (Cottus cognatus) 
The small, drab-colored slimy sculpin is found in the upper Columbia River system, 
including Lake Chelan, in riffles among rocks of cold, clear streams or gravel beaches of 
lakes—particularly near inlet streams. They average three inches in length, with the 
largest slimy sculpin recorded at 4.6 inches; and they average four to six years in age. 
Slimy sculpin spawn in spring, with females depositing eggs often on ceilings of nests 
under rocks that are guarded by males (M. Hallock, pers. comm., 2003). They are 
opportunistic feeders, eating the most abundant food available, such as aquatic insects, 
mollusks, crustaceans, salmon eggs, small fish and vegetation. They are known to 
provide food for trout, northern pike and burbot (Wydoski and Whitney 2003). 

Paiute Sculpin (Cottus beldingi) 
Paiute sculpin have large heads, weak or no palatine teeth, large bulging eyes somewhat 
on the top of their heads, dorsal fins separated at the base and a long slender spine at the 
angle of the preopercle. Like many other sculpin, they have a dark, mottled pattern over a 
light tan body with a whitish ventral side. They are found east of the Cascade mountains 
in Washington in the Columbia, Yakima, Walla Walla and Snake Rivers and their 
tributaries. Paiute sculpin prefer slow to moderate current among rubble or large gravel in 
wide, warm-water streams with a slight to moderate gradient. In lakes they are found at 
various depths, from shallow to 700 feet. Growing at a slower rate than other sculpin, 
they may live to be five years old and reach a length of five inches. They mature at about 
three years of age and spawn in late spring. Following a courtship ritual, the female 
deposits adhesive eggs, often on the ceiling of nests located under logs and rootwads that 
are guarded by males. Their food source is filamentous green algae, ostracods, midge 
larvae, stoneflies, amphipods and snails. Due to their abundance and role as a food source 
for game fish, they are considered important in the food chain  
(Wydoski and Whitney 2003). 
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Margined Sculpin (Cottus marginatus) 
Margined sculpin closely resemble slimy sculpin, with a large head, small tapered body 
and bulging eyes. They have a dark mottled pattern over a tan background with a white 
belly. They probably have a similar life history to the reticulate sculpin, and are found in 
the Walla Walla, Touchet and Tucannon Rivers in Washington. They are predominantly 
found in pools and glides, but are also observed in riffles. They prefer small gravels and 
silts, avoiding larger gravels and cobble. They reach an average length of about  
2.5 inches and probably live to be four years old. Spawning occurs in spring under rocks, 
rootwads or logs. After courtship, the female deposits a mass of adhesive eggs, often on 
the ceiling of the nest, which is guarded by the male. They are opportunistic feeders, 
primarily eating immature aquatic insects, invertebrates, small fish and eggs  
(M. Hallock, pers. comm., 2003). They occur in streams with rainbow trout and likely 
provide food for them (Wydoski and Whitney 2003). 

Margined sculpin are listed as a Federal species of concern and a state sensitive species in 
Washington. They are confined to streams in an extremely small area in southeastern 
Washington, and their habitat has been degraded through agriculture, grazing, logging, 
and channelization. This species has also been listed as “sensitive” in Oregon for similar 
reasons (Wydoski and Whitney 2003). 

Mottled Sculpin (Cottus bairdi) 
The mottled sculpin have a large head, an incomplete lateral line and three straight, 
vertical, dark bands on the body under the soft dorsal fin. Identification is difficult, as 
their distinguishing features vary in different parts of the state (M. Hallock, pers. comm., 
2003). They are found east of the Cascade mountains in the Columbia, Snake and 
Yakima River systems and west of the mountains in the White River system of Puget 
Sound. They prefer cool, clear streams with rubble, gravel or rocky bottoms, moderate to 
fast current and summer water temperatures of about 55–65 °F. The largest recorded 
specimen was 5.7 inches and at least five years old, but the average is three inches. They 
mature at two years of age, spawn in spring under rocks, logs and discarded metal debris 
following a courtship ritual (Wydoski and Whitney, 2003). Adhesive eggs are deposited 
in clusters of 20 to 150, often on the ceiling of the nest, and are guarded by the males for 
20 to 30 days (M. Hallock, pers. comm., 2003). Mottled sculpin eat a variety of 
organisms, including aquatic insects and most invertebrates. They are an important food 
source for trout (Wydoski and Whitney 2003). 

Longfin Smelt (Spirincus thaleichthys) 
Smelt are characterized by having cycloid scales and an adipose fin. Longfin smelt are 
distinguished from eulachon by their long pectoral fins. They are anadromous with 
landlocked populations in Lake Washington, where they inhabit open water. They have a 
well-defined migration pattern, dropping to deep water during the day and moving 
upward in the water column at night. Juveniles in Lake Washington are in water 36 to  
72 feet deep from July to December, but feed in deeper water (>60 feet) from January to 
June. Adults are known to move to depths of 60 to 120 feet during the day. They have not 
been found in temperatures above 65 °F. Longfin smelt in Lake Washington rarely live to 
be three years old; most die after spawning.  

Anadromous populations spawn in coastal streams from October to December. The Lake 
Washington population spawns in at least five tributaries, the Cedar River being most 
important. They migrate upstream to spawn between January and April at night in water 
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temperatures between 40 and 45 °F. In general, females spawn completely on their first 
migration upstream, but males can return to spawn many times. Females deposit an 
average of 1,550 small eggs that develop into larvae in approximately 40 days. 
Landlocked longfin smelt feed on zooplankton and are most likely an important food 
source for other fish, although their tendency to go into deep waters may restrict their 
availability (Wydoski and Whitney 2003). 

Eulachon (Thaleichthys pacificus)  
Eulachon—also known as candlefish—are distinguished from the longfin smelt by 
shorter pectoral fins. Eulachon are a Washington State Candidate species. They are 
anadromous, with large spawning runs in the Columbia, Cowlitz, Kalama, Lewis, Sandy 
and Nooksack Rivers during late winter. They spend most of their lives in the nearshore 
waters of the Pacific Ocean, migrating only a short distance upstream to spawn. They 
spawn at night in gravel, with males preceding the females in the migration. Each female 
produces between 17,300 and 60,000 eggs that are attached to the gravel by a short 
peduncle. Larvae emerge in about one month and generally move immediately out to sea. 
At sea, eulachon feed on euphausiid shrimp and typically live for three years. They 
provide a sport and commercial fishery (Wydoski and Whitney 2003). 

Shiner Perch (Cymatogaster aggregata)  
The shiner perch is a member of the sunfish family, and is distinguished by yellow and 
black vertical bars along its sides. In Washington, shiner perch occur in various coastal 
streams throughout Puget Sound. They are found in abundance in large schools in the 
shallow water of bays and estuaries of coastal rivers, as well as in Puget Sound during the 
summer months. There they feed, mate and give birth to their live young. During the 
summer, they are commonly found at the head of tidewater in the brackish water of 
estuaries, and in fresh water at the mouths of coastal streams. During the winter, shiner 
perch are commonly taken by shrimp trawls from waters 60 to 240 feet deep in the 
Pacific. They live as long as eight years and reach a length of eight inches, with females 
living longer than males (Wydoski and Whitney 2003). Males are sexually mature at 
birth. Eggs are fertilized internally, and females bear between six and 20 living young 
near the end of their first year. The newborns spend the summer in estuaries, doubling 
their size prior to moving to deeper water in fall. They are opportunistic feeders, 
preferring bottom organisms and encrusted organisms such as barnacles. They provide 
forage for marine fish and are considered a delicacy among humans  
(Wydoski and Whitney 2003). 

Pacific Staghorn Sculpin (Leptocottus armatus)  
The Pacific staghorn sculpin is distinguished by having a spine with three to four large 
barbs pointing upward from the preopercle in a manner resembling an antler. They are 
found in estuaries and bays along the coast and throughout Puget Sound. They may 
exceed 13 inches in length, with females living longer and growing larger than males. 
Spawning occurs in marine waters from October to March; adults have less tolerance for 
low salinities than juveniles. Juveniles feed largely on bottom organisms such as 
crustaceans, polychaete worms and gammarids. Adults feed on shrimp and fish. The 
Pacific staghorn sculpin provides food for larger fish and ducks  
(Wydoski and Whitney 2003). 
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Starry Flounder (Platichthys stellatus)  
The starry flounder is a marine flatfish with both eyes on the same side of its head. Starry 
flounder are white on the ventral side and have conspicuous ventral black bands on their 
dorsal and anal fins. They have a tolerance for a variety of salinities and are found along 
the coast and in estuaries and lower rivers, with one sighting as far as 75 miles up the 
Columbia River. Starry flounder have been recorded at a depth of 900 feet. They avoid 
rock bottoms, but are found everywhere else. Some move a considerable distance  
(440 nautical miles). They may reach a length of 3 feet and a weight of 20 pounds. 
Females grow faster than males and are heavier at a given length. Males mature at  
two years and females at three years. They spawn in winter with water temperatures 
averaging 51.8°F. Females deposit large numbers (up to 11 million in a 22.2 inch female) 
of small, pale yellow-orange buoyant eggs that develop into pelagic larvae. They feed on 
copepods, amphipods and annelid worms and, as adults, include crabs, mollusks and 
echinoderms. Feeding slows in winter as temperatures drop. Starry flounder provide both 
a recreational and commercial fishery (Wydoski and Whitney 2003). 

Surf Smelt (Hypomesus pretiosus) 
Surf smelt occur throughout the marine waters of Washington, from the Columbia River 
to the Canadian border and southernmost Puget Sound. They are an abundant schooling 
forage fish living in the nearshore community of Puget Sound. Surf smelt spawning 
beaches are often located at the heads of bays or inlets associated with freshwater seepage 
and shaded by trees and bluffs. Shade moderates beach surface temperatures and helps 
summer-spawned eggs survive to hatching. Surf smelt deposit adhesive, semitransparent 
eggs on beaches that have a specific mixture of coarse sand and pea gravel and where 
surf action or drying of the adhesive eggs is avoided. Eggs are deposited near the water’s 
edge at a depth of a few inches around high tide. Many stocks have been documented to 
spawn year-round, and multiple spawnings within and between tide cycles are common. 
Juvenile surf smelt rear in the nearshore waters throughout Puget Sound. Adult surf smelt 
feed primarily on planktonic organisms, and in turn are food for many marine animals 
such as seabirds, marine mammals and other fish. The movements of juveniles and adults 
between spawning seasons is virtually unknown. The specific nature of surf smelt 
spawning grounds and the limited extent of available spawning habitat in Puget Sound 
has made the species quite vulnerable to shoreline development and construction 
activities. (Hart 1973; WDFW Forage Fish website 
http://www.wa.gov/wdfw/fish/forage/smelt.htm; Ecology Puget Sound Shorelines 
website http://www.ecy.wa.gov/programs/sea/pugetsound/species/smelt.html). 

Pacific Sand Lance (Ammodytes hexapterus) 
The Pacific Sand Lance occurs throughout the coastal northern Pacific Ocean from the 
Sea of Japan to southern California and across Arctic Canada. Within Washington, sand 
lance populations are widespread within Puget Sound, the Strait of Juan de Fuca and the 
coastal estuaries. The abundance and broad distribution of planktonic sand lance larvae 
throughout the bays and inlets of Puget Sound in late winter suggest that their spawning 
habitats and spawning activity are widespread in the region. Although most spawning 
occurs on the finer-grained substrates, sand lance also deposit their eggs on beaches that 
are armored with gravels up to one inch in diameter. Spawning occurs at tidal elevations 
ranging from +5 feet to the mean high water line. The deposited eggs are then dispersed 
along the beach with each tide exchange. When about one inch in length, sand lance 
“school up” and can be found in bays and inlets throughout Puget Sound. Adults feed in 
open water during the day and burrow into the sand at night to avoid predation. Because 
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sand lance spawning occurs in the upper intertidal zone of sand gravel beaches, habitats 
are increasingly vulnerable to the cumulative effects of various types of shoreline 
development. Trees along bluffs are important for moderating erosion rates and for 
providing shade, which moderates water temperatures. Fallen trees provide cover and 
stability of spawning substrates along transport beaches. (WDFW Forage Fish website 
http://www.wa.gov/wdfw/fish/forage/; NOSC Forage Fish Pages website 
http://www.nosc.org/sandlance.htm.) 

Pacific Herring (Clupea pallasii) 
Pacific herring inhabit the inshore waters of the Pacific Ocean from Alaska to California. 
The herring travel in large schools, which can contain several million fish. Adult herring 
spawn in late winter and early spring in relatively shallow inshore waters. Herring eggs 
are sticky and can be found stuck on seaweed, rocks, wood and even garbage. The eggs 
hatch after about ten days, and the tiny larvae feed on invertebrate eggs, small 
crustaceans and microscopic algae. Throughout the summer months, the young herring 
continue to grow and begin to display schooling behavior. On the west coast of 
Vancouver Island, the limiting factor for the survival of young herring during the first 
half-year of life is the incidence of offshore, wind-induced drifts that remove the young 
fish from a secure environment. In the fall, the young fish move out to deeper waters, 
where they remain until they are sexually mature. Adult fish feed on younger fish, small 
crustaceans, and barnacle and shellfish larvae. (Hart 1973; Pacific herring website 
http://www.oceanlink.island.net/oinfo/Pacificherring.html.) 

3-1.2  Status and Distribution of Fish Species/Populations 
This section describes the distribution and status of FPHCP-covered fish species in 
Washington (see Table 3.2 and Figures 3.1-3.6). Additional information on the 
distribution and status of these species is included within Section 3-1.1 (Life History of 
Covered Fish Species), and within the regional summaries by Water Resource Inventory 
Area (WRIA) (Appendix A of the EIS (NOAA Fisheries and USFWS 2004)). The 
federally endangered and threatened anadromous fish species (managed under NOAA 
Fisheries) are administratively designated into aggregations of populations or 
“Evolutionarily Significant Units” (ESUs). These ESUs are the level at which these 
anadromous species are broken out for listing. The administrative designation for listing 
resident or freshwater fish species (managed under USFWS) is the distinct population 
segment (DPS). Although bull trout officially have two separate DPSs for listing, they are 
listed as threatened throughout their range. Therefore, for purposes of the FPHCP, bull 
trout are not broken out into two DPSs. Many of these fish species are also listed as State 
Sensitive, Candidate or Monitor species. Tables 3.1 and 3.2 show both Federal and state 
listing status for all FPHCP-covered fish species.  

Table 3.2 includes distribution by planning region of the FPHCP-covered fish species in 
Washington (WDFW 2003; Wydoski and Whitney 2003). The distribution data primarily 
describe spawning and rearing life stages of covered fish species—migratory pathway 
distributions may not always be indicated. This distribution data should not be regarded 
as an exhaustive list of the species present, as the data only represent known information 
at the time of collection. Data for non-native, introduced fish species (e.g., bass, catfish, 
bluegill, etc.) are not included in Table 3.2, but may be found in the regional summaries 
(Appendix A of the EIS (NOAA Fisheries and USFWS 2004)). 
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The National Research Council (1996) has provided some generalized observations of 
salmonid population status over broad areas within the Pacific Northwest, which can help 
us to better understand the logic behind the current status of species with different life 
cycle characteristics and different geographical distributions:  

 Pacific salmon have disappeared from about 40 percent of their historical 
breeding ranges in Washington, Oregon, Idaho and California over the last 
century, and many remaining populations are severely depressed in areas where 
they were formerly abundant. 

 Coastal populations tend to be somewhat better off than populations inhabiting 
interior drainages. Species such as spring/summer chinook, summer steelhead and 
sockeye are extinct over a greater percentage of their range than species limited 
primarily to coastal rivers. Anadromous salmonid species most stable over the 
greatest percentage of their range (fall chinook, chum, pink and winter steelhead) 
chiefly inhabit rivers and streams in coastal areas. 

 Populations near the southern boundary of the species’ ranges tend to be at 
greater risk than northern populations. 

 Species with extended freshwater rearing (such as spring/summer chinook, coho, 
sockeye, sea-run cutthroat and steelhead) are generally extinct, endangered or 
threatened over a greater percentage of their ranges than species with abbreviated 
freshwater residence (such as fall chinook, chum and pink salmon). 

 In many cases, populations that are not smaller than they used to be are now 
composed largely or entirely of fish that originated in a hatchery. 
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Table 3.1  Proposed FPHCP-Covered Fish Species Status and Spawning 
and Rearing Distribution by Region (WDFW 2003; Wydoski and Whitney 
2003; WDFW Forage Fish Website; Ecology Puget Sound Shorelines 
Website). 
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Endangered Species             

Upr Col. Spring Chinook 
(Oncorhynchus tshawytscha)  

  
      X   

Snake R. Sockeye  
(O. nerka)  

  
        X 

Upr Columbia Steelhead 
(O. mykiss)  

  
      X   

Threatened Species             

Puget Sound Chinook  
(O. tshawytscha) X  X X         

Lwr Columbia Chinook  
(O. tshawytscha)       X X     

Upr Willamette R. Chinook (O. 
tshawytscha)       X      

Snake R. Spring/Summer 
Chinook (O. tshawytscha)             X 

Snake R. Fall Chinook 
(O. tshawytscha)            X 

Columbia R. Chum  
(O. keta)       X      

Hood Canal Summer Chum 
(O. keta)    X         
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Ozette Lake Sockeye 
(O. nerka)     X        

Lwr Columbia Steelhead      
(O. mykiss)       X X     

Upr Willamette R. Steelhead 
(O. mykiss)       X      

Mid Columbia Steelhead      
(O. mykiss)        X     

Snake R. Steelhead  
(O. mykiss)            X 

Bull Trout Columbia R. DPS 
(Salvelinus confluentus)       X X  X X X 

Bull Trout Coastal-Puget 
Sound DPS 
(Salvelinus confluentus) 

X  X X X X       

Unlisted Fish Species             

Pink Salmon (all ESUs***)    
(O. gorbuscha) X  X X X  

      

Coho all ESUs)  
(O. kisutch) X2 X2 X2 X2 X2 X2 X2 X  X  X 

Chinook (all unlisted ESUs) 
(O. tshawytscha) X  X X X X X   X   

Chum (all unlisted ESUs)     
(O. keta) X  X X X X       

Sockeye/Kokanee (all unlisted 
ESUs) (O. nerka) X  X X X X X X  X X6 X 

Steelhead/Rainbow(all unlisted 
ESUs) (O. mykiss) X X X X X X X X X X X7 X 

Table 3.1  Cont. 
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Interior Redband Trout1 
(O. mykiss)        X  X X  

Cutthroat Trout 1 (O. clarki) X X X X X X X X  X X X 

Pacific Lamprey 1       
(Lampetra tridentata) X  X X X X X X  X  X 

River Lamprey1,4  
(L. ayresi) X  X X   X X    X 

Western Brook Lamprey     (L. 
richardsoni) X  X X X X X X    X 

Pygmy Whitefish3   (Prosopium 
coulteri)   X  X   X  X X  

Mountain Whitefish  
(P. williamsoni) X  X X X X X X  X X X 

Olympic Mudminnow 3 
(Novumbra hubbsi)   X X X X       

Chiselmouth  
(Acrocheilus alutaceus)        X  X  X 

Redside Shiner (Richardsonius 
balteatus) X  X  X X X X X X X X 

Longnose Dace (Rhinichthys 
cataractae)  X  X  X X X X  X X X 

Speckled Dace  
(R. osculus)   X X X X X X X X X X 

Leopard Dace4  
(R. falcatus)       X X  X   

Umatilla Dace4  
(R. Umatilla)        X  X X  

Table 3.1  Cont. 
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Northern Pikeminnow 
(Ptychocheilus oregonensis)   X  X X X X  X X X 

Tui Chub (Gila bicolor)        X  X   

Lake Chub4  
(Couesius plumbeus)           X  

Peamouth  
(Mylocheilus caurinus) X  X X X  X X  X X X 

Largescale Sucker 
(Catostomus macrocheilus) X  X  X X X X X X X X 

Bridgelip Sucker  
(C. columbianus)       X X X X X X 

Longnose Sucker  
(C. catostomus)        X  X   

Mountain Sucker 4 
(C. platyrhynchus)       X X  X  X 

Salish Sucker 5 
(C. carli – species pending)  X  X X         

Three-Spine Stickleback 
(Gasteroseius aculeatus)  X  X X X X X X  X  X 

Sandroller5  
(Percopsis transmontana)       X X  X X X 

Coastrange Sculpin  
(Cottus aleuticus) X  X X X X X      

Prickly Sculpin (C. asper) X  X X X  X X X X   

Reticulate Sculpin  
(C. perplexus)    X X X X X      

Riffle Sculpin (C. gulosus)   X X X X X      

Table 3.1  Cont. 
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Shorthead Sculpin  
(C. confuses) X  X X X  X   X X  

Torrent Sculpin  
(C. rhotheus) X  X X X X X X  X X X 

Slimy Sculpin  
(C. cognatus)          X X  

Paiute Sculpin (C. beldingi)        X    X 

Margined Sculpin1,3  
(C. marginatus)            X 

Mottled Sculpin (C. bairdi)        X  X X X 

Longfin Smelt  
(Spirinchus thaleichthys) X  X    X X     

White Sturgeon  
(Acipenser transmontanus)   X   X X X    X 

Green Sturgeon2  
(marine fish)  
(A. medirostris) 

X  X X  X X      

Burbot (Lota lota)        X  X X X 

Eulachon (marine fish) 4 
(Thaleichthys pacificus) X X X X X X X      

Shiner Perch (marine fish) 
(Cymotagaster aggreagata) X X X X X X       

Pacific Staghorn Sculpin 
(marine fish) 
(Leptocottus armatus) 

 X X X X X       

Starry Flounder (marine fish) 
(Platichthys stellatus) X X X X X X X      

Table 3.1  Cont. 
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Surf Smelt (marine fish) 
(Hypomesus pretiosus) X X X X X X       

Pacific Sand Lance (marine 
fish) 
(Ammodytes hexapterus) 

X X X X X X       

Pacific Herring (marine fish) 
(Clupea pallasii) X X X X X X       

 

1Federal Species of Concern 

2Federal Candidate Species 

3 State Sensitive Species:  “Any wildlife species native to the state of Washington that is vulnerable or 
declining and is likely to become endangered or threatened throughout a significant portion of its range 
within the state without cooperative management or removal of threats.”   
(WAC 232-12-297, Section 2.6) 
 
4 State Candidate Species:  “Include fish and wildlife species that the Department will review for 
possible listing as State Endangered, Threatened, or Sensitive.  A species will be considered for 
designation as a State Candidate if sufficient evidence suggests that its status may meet the listing 
criteria defined for State Endangered, Threatened, or Sensitive.” (WDFW Policy M-6001)  
 
5 State Monitor Species:  State Monitor species are not considered Species of Concern, but are 
monitored for status and distribution. These species are managed by the Department, as needed, to 
prevent them from becoming endangered, threatened, or sensitive. 

6Resident Kokanee 

7Resident Rainbow Trout 

 

Table 3.1  Cont. 
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Figures 3.1 & 3.2  Distribution and Endangered Species Act (ESA) 
Status of Chinook and Chum Salmon within Washington State. (Source: 
Streamnet Version 99.1; NMFS - www.nwr.noaa.gov/1salmon/Salmesa). 

 

3.1 Chinook 

3.2 Chum 
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Figures 3.3 & 3.4  Distribution and ESA Status of Coho and 
Sockeye Salmon within Washington State. (Source: Streamnet 
Version 99.1; NMFS - www.nwr.noaa.gov/1salmon/Salmesa). 

 

 

 

3.3 Coho 

3.4 Sockeye 
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Figures 3.5 & 3.6.  Distribution and ESA Status of Steelhead 
and Bull Trout within Washington State. (Source: Streamnet 
Version 99.1; NMFS - www.nwr.noaa.gov/1salmon/Salmesa). 

 

 

 

3.5 Steelhead 

3.6 
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3-1.3  Habitat Requirements for Covered Fish Species 
Fish habitat includes the physical, chemical and biological components of riverine, 
lacustrine and estuarine/nearshore environments. Habitat requirements for fish can be 
looked at from the landscape/watershed scale over time to the specific requirements of 
individual species at the stream reach and habitat type (i.e., pool, riffle, undercut bank, 
etc.) scale.  

Spence et al. (1996) suggests four general principles for consideration when determining 
habitat requirements for salmonids, and presumably for other aquatic species as well.  

 Watersheds and streams differ in their flow, temperature, sedimentation, 
nutrients, physical structure and biological components. 

 Fish populations adapt and have adapted—biochemically, physiologically, 
morphologically and behaviorally—to the natural environmental fluctuations that 
they experience and to the biota with which they share the stream, lake or estuary. 

 Specific habitat requirements of salmonids differ among species and life-history 
types, and these requirements change with season, life stage and the presence of 
other biota. 

 Aquatic ecosystems change over evolutionary time. 

Consequently, there are no simple definitions of fish habitat requirements, and the goal of 
conservation should be to maintain habitat elements within the natural range for the 
particular system (Spence et al. 1996). 

3-1.3.1  FRESHWATER HABITAT REQUIREMENTS 

Freshwater fish habitat is the product of many components, including water quality, 
hydrology/flows, complex channel structure, appropriate sediment supplies, access or 
connectivity throughout the watershed, functioning floodplains and healthy riparian 
zones. When properly functioning, these components are closely intertwined to form 
habitat conditions favorable to healthy populations of fish. Key processes regulating the 
condition of aquatic habitats are the delivery and routing of water, sediment and wood. 
These processes operate over the terrestrial and aquatic landscape and at various spatial 
and temporal scales.  

Water Quality 
Salmonids and other covered fish need clean, cool, well-oxygenated water. High water 
temperatures and low dissolved oxygen can affect all freshwater aspects of salmonid life 
history stages, including egg incubation and survival, fry emergence, juvenile feeding and 
growth, smolt outmigration, adult upstream migration and holding, and spawning 
activities. Cold groundwater upwellings and areas of hyporheic (river-influenced 
groundwater) exchange have been documented to be especially important for bull trout 
spawning habitat (Frissell 1999; Baxter and Hauer 2000), as well as for chum salmon 
(Lister et al.1980). Adequate riparian cover to provide shade is essential in maintaining 
cool stream and groundwater temperatures (National Research Council 1996;  
Frissell 1999) and buffer zones that minimize fine organic loading (i.e., prevent slash and 
debris inputs) help to maintain the appropriate dissolved oxygen concentrations. Juvenile 
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salmon and trout are generally susceptible to sublethal adverse effects when the average 
stream temperature is above 59°F (Hicks 2000). Bull trout may be susceptible when 
average temperatures are greater than about 50°F. The preferred range for most salmon 
and trout is 54 to 57°F (Bjornn and Reiser 1991).  

Suspended sediment and turbidity are two additional water quality parameters of 
importance to fish. Turbidity and suspended solids can reduce nutrients for fish by 
decreasing phytoplankton abundance. The diminished light penetration can also result in 
reductions in algal productivity. Particulate materials physically abrade fish gills, 
decreasing the ability of the fish to breathe (Spence et al. 1996). Suspended sediments—
usually consisting of clays and/or silts—are the portion of the sediment load suspended in 
the water column which can be measured by turbidity, although organic matter, plankton 
and microorganisms are also part of a turbidity measurement. Ecology has determined 
that turbidity should not exceed 5 NTU over background when the background is  
50 NTU or less, or a ten percent increase when the background is more than 50 NTU 
(Ecology 2003).  

Hydrology/Flows 
Fish need adequate, appropriate stream flows, particularly for adult migration and 
spawning. Too much can be as much of a problem as too little. Increases in peak flows 
beyond natural levels may cause increased channel bedload movement and bank erosion. 
The resulting scouring of the spawning gravels reduces egg-to-fry survival. In addition, 
movement of large woody debris (LWD) decreases bed and bank stability, which can, in 
turn, increase egg-to-fry mortalities. Low summer flows can be a problem for juvenile 
rearing due to reduced available habitat, increased stranding, decreased dissolved oxygen, 
increased water temperature, concentrated toxic materials and increased predation. Low 
summer flows may also affect upstream migration for adult spawners. 

Although high- or low-flow events may temporarily reduce salmonid numbers, dynamic 
flows are also needed to perform essential functions important for the long-term 
persistence of salmonid populations. High-flow events redistribute sediments in streams, 
flushing fine sediments from spawning gravels and allowing recruitment of gravels in 
downstream reaches. In addition, extreme flow events are essential in the development 
and maintenance of healthy floodplain systems through deposition of sediments, recharge 
of groundwater aquifers, recruitment and transport of LWD and creation of side channels. 
Low flows may also be important for establishing riparian vegetation on gravel bars and 
along stream banks (Spence et al. 1996). 

Different hydrologic processes dominate different geographical regions or watersheds 
(Swanston 1991):  

 In the rain-dominated zone along the Pacific coast and at lower elevations in the 
Cascade and Coast Ranges, snow is rare—fall and winter precipitation is almost 
exclusively rain. In these areas, the streamflow regime closely follows annual 
precipitation patterns. Moderate- to high-intensity storms during the fall and 
winter months produce rapid increases in streamflow and occasional floods that 
disturb channels. At higher elevations, rapid melting of shallow snowpacks 
during storms may greatly augment these stream flow increases.  
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 In the snow-dominated areas of interior western North America, most winter 
precipitation falls as snow and most snow melts during a short, predictable period 
in the spring. Heavy rainfall is not common during winter months in this zone, 
but moderately high rainfall may occur during the late fall. Occasional high-
intensity rainfall occurs during the summer associated with thunderstorms. Low 
streamflows are common in the summer after snowmelt ceases, and some first-
order streams may go dry. 

The “hydrologic regime” of a drainage basin refers to how water is collected, moved and 
stored over time. The principal components of hydrologic regimes are baseflows, 
medium-range high flows and flood flows. Hydrologic regimes can be related to 
elevation as well as geography, and therefore can be considered on both a site and basin 
scale. Different regimes are described by the pattern of low and high flows over a water 
year (Postel and Richter 2003).  

In forested areas the vegetative cover plays a key role in rainfall/runoff relationships and 
snowmelt processes affecting basin yields and flow characteristics. Densely vegetated 
areas generally lose more water to evapotranspiration than areas with sparse vegetation 
and, therefore, may generate less surface runoff. Removal of vegetation typically reduces 
water loss to evapotranspiration, resulting in increased water yield from the watershed. 
Precipitation is intercepted by vegetation and either evaporated directly or transported to 
the forest floor through stem flow. As vegetated surfaces become saturated, more 
precipitation reaches the forest floor through stem flow and through fall. A similar 
process of interception and evaporation occurs on the forest floor, with saturation 
ultimately resulting in infiltration to groundwater and overland flow to surface water. 
Uptake and use of precipitation by vegetation also factors into the amount of water 
running off and reaching surface water. The amount of precipitation intercepted, 
evaporated, transpired and infiltrated varies depending upon factors such as antecedent 
moisture conditions, temperature, the intensity and duration of precipitation, slope of the 
land, as well as the age and composition of vegetation. Dense vegetation also tends to 
create a lag effect on the runoff resulting from any given precipitation event—runoff 
tends to be delayed from reaching surface water bodies by all the mechanisms described 
above. Some precipitation events in heavily forested areas result in little or no measurable 
runoff due to these effects (Dunne and Leopold 1978).  

In mountainous watersheds, the soil and bedrock are key storage areas for water (Hewlett 
and Hibbert 1963; Anderson et al. 1997). Where present, lakes, ponds and wetlands may 
also play a significant role in moderating the extremes in high and low flows. Soil and 
bedrock storage can sustain summer flows even through droughts of many months.  

Complex Channel Structure and Large Woody Debris 
Deep pools with vegetative cover and large woody debris are important for juvenile 
overwintering, particularly when off-channel habitat is not available. Pools are also 
important for adult migration, holding and resting areas. Streams with more structure 
(logs, rootwads, undercut banks) support more coho (Scrivener and Andersen 1982), not 
only because they provide more territories and usable habitat, but they also provide more 
food and cover. As coarse sediment moves downstream, it is intercepted and stored by 
large woody debris, which then provides spawning gravels for fish. LWD also traps fish 
carcasses, leaf litter, etc., and creates an environment for microbial colonization and 
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nutrient cycling to take place (Meyer et al. 1988; Spence et al. 1996;  
Salo and Cundy 1987). 

Sediment Supply 
Salmonids require sufficient gravels of the right size (size requirement varies among 
species) for spawning and rearing. After spawning, eggs need clean, stable gravel and 
interstitial spaces with low levels of fine sediment. Stream channel stability is vital at this 
life history stage. Sediment supply and transport also are primary determinants of channel 
form, a major aspect of rearing habitat. Sediment dynamics play a key role in determining 
habitat quality, quantity and distribution in fluvial systems. Stream productivity—
including algae and aquatic invertebrates—is dependent on relatively sediment-free, 
stable stream substrates.  

Sediment delivery rates are controlled by watershed characteristics such as geology, 
topography, vegetation and hydrology. As a result, there is equilibrium between sediment 
input and sediment routing that must be maintained to have a healthy stream system 
(Everest et al. 1987). In forested mountain basins, sediment enters stream channels from 
natural mass wasting events (landslides and debris torrents), channel bank erosion, 
surface erosion and soil creep. Channel bank erosion, surface erosion and soil creep tend 
to occur regularly, as a part of ongoing erosion processes, whereas landslides and debris 
torrents are more episodic in nature, and tend to occur during rain-on-snow and extreme 
rainfall events.  

Once sediment enters a stream, it can be stored or transported depending on particle size, 
stream gradient, availability of storage sites and channel morphology. Finer sediments 
tend to be transported through the system as suspended load, and although they have little 
effect on channel morphology, they can impact water quality and, if deposited within 
spawning gravels, can affect egg incubation success. Coarser sediments tend to travel as 
bedload and can affect channel morphology as they are transported and deposited 
throughout the channel network. Storage sites for sediment include various types of 
channel bars, floodplain areas and channel obstructions. When sediment supply greatly 
exceeds transport capacity, bed instability and aggradation (filling in of the streambed), 
development of braided reaches, channel avulsions (sudden shifts in channel location) 
and increased bank erosion rates can occur. In cases where transport capacity exceeds 
sediment supply, finer bed materials are depleted from the system, and spawning and 
rearing habitat quality is degraded. Channel complexity created by obstructions such as 
large woody debris, boulders, channel meanders and bedrock outcrops slows the rate of 
bedload movement and plays a key role in the formation of scour pools and clean stable 
gravel deposits. 

Connectivity and Access 
Migrating adult salmonids and other fish species need unimpeded access to their natal 
spawning grounds. Juveniles need to be able to move between rearing habitats and, for 
some species, downstream to the ocean. Even resident fish need connectivity to the 
various areas needed to fulfill all of their life history requirements, to escape 
environmental perturbations (i.e., high water temperatures, fluctuating flows, excess 
sediment, etc.) and to be able to recolonize areas after stochastic events. Natural features 
of the landscape such as waterfalls, reaches of steep channel gradient, logjams, excessive 
water velocities and insufficient flows may permanently or temporarily block fish in their 
attempt to access spawning and rearing locations (Bjornn and Reiser 1991). The degree to 
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which a natural feature blocks access often varies by species, and may change seasonally 
with changes in discharge. Stream structures such as dams without fish passage, 
improperly installed and maintained road crossings, and dikes/levees can also result in 
barriers to fish passage—in some cases, preventing access to large areas of previously 
available habitat. 

Functioning Floodplains 
Floodplains are low-elevation, low-gradient portions of a watershed that are periodically 
flooded by the lateral overflow of rivers and streams. They can contain a variety of 
aquatic habitats, such as side channels, sloughs, backwaters, oxbows, wetlands and lakes. 
Some of these features have a permanent hydrologic connection to the main channel. 
However, many are connected only seasonally or during periods of higher flows. 
Floodplains and their associated aquatic features play an important role in mediating 
flood flows by storing water and slowly releasing this storage back to the river during 
lower flows. 

Floodplains provide aquatic habitat that is very important for some species and life 
stages, such as overwintering coho juveniles seeking refuge from high flows. Floodplains 
help dissipate water energy during floods by allowing water to leave the channel and 
inundate the adjacent terrestrial landscape, thereby lessening the impact to incubating 
salmonid eggs. Floodplains also provide for sediment storage, modulating the pulses of 
sediment from upstream sources to downstream habitat. Connection to sloughs, spring-
fed seeps and side channel habitat is critically important for salmonid rearing and 
overwintering (Spence et al. 1996).  

Rivers and their valleys are linked by exchanges of water between the true groundwater 
and hyporheic zones, and these linkages influence nearly all aspects of the physical and 
chemical habitat of aquatic organisms (Ward and Stanford 1989). Floodplains provide 
hyporheic connectivity through coarse beds of alluvial sediments that filter chemicals and 
ultimately regulate nutrient availability to primary producers in streams and rivers. These 
interchanges in groundwater are critical to maintaining productivity in rivers and streams 
and to maintaining healthy and productive fish habitat (National Research Council 1996).  

Riparian Zones 
Riparian vegetation mediates key interactions between aquatic and terrestrial ecosystems 
and, in many respects, controls the productivity of streams by influencing water, 
sediment and nutrient dynamics; shading; inputs of fine particulate organic matter and 
woody debris; and the stability of streambanks and floodplain terraces (Beschta 1991; 
Gregory et al. 1991; National Research Council 1996). The direct influence of the 
riparian zone on streams declines with increasing distance from the channel, and is 
strongly related to dominant tree species and height, stream size and drainage basin 
morphology. A natural riparian zone includes a composite of tree stands of different age, 
size and species (Spence et al. 1996; National Research Council 1996).  

Riparian zones perform a number of vital functions that affect the quality of aquatic 
habitat (Spence et al. 1996). They provide structural complexity, buffer energy of mass 
wasting events and erosive forces, provide protected access to water for wildlife, provide 
shade which moderates both air and stream temperatures and provide a source of 
nutrients. The roots of riparian vegetation stabilize stream banks and maintain undercut 
banks that offer prime salmonid habitat (Murphy and Meehan 1991). Riparian zones are 
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especially important as the source of LWD input to streams, a phenomenon that directly 
influences several habitat attributes important to salmonids such as pool 
formation/maintenance, food sources (such as capture and retention of adult salmon 
carcasses) and sediment storage (FEMAT 1993; Spence et al. 1996). In addition to 
contributing leaf detritus, riparian vegetation produces insects that fall into the stream and 
supplement the salmonid diet (Murphy and Meehan 1991).  

Lakes and Reservoirs 
Lakes and reservoirs serve as an important component of the life histories of many fish 
species. Fish exhibiting the “adfluvial” life history strategy (e.g., populations of bull 
trout, cutthroat and rainbow) use lakes and reservoirs for much of their juvenile and adult 
rearing, but will spawn in tributaries. In addition to rearing in these waters, sockeye and 
kokanee will both spawn within tributary streams, as well as along shorelines of lakes 
and reservoirs. Because lakes and reservoirs will often have more abundant food 
availability (i.e., plankton and prey species), fish exhibiting the adfluvial life history 
strategy will often reach the largest sizes (Goetz 1989). For instance, adfluvial bull trout 
have been reported to reach 40.5 inches and 32 pounds (Goetz 1989); whereas, the 
resident life history form may only reach 6 to 12 inches (Wydoski and Whitney 2003). 
Other fish such as coho will often use lakes or reservoirs for rearing—especially winter 
rearing. Other fish species, such as pygmy whitefish, mountain whitefish, chiselmouth, 
minnow species (e.g., chubs, peamouth, redside shiner), suckers, burbot, stickleback and 
sculpin, use lakes and/or reservoirs for a large part of their life histories  
(Wydoski and Whitney 2003). It is important for connectivity to be maintained within 
inlet and outlet streams, so that fish are able to have free access during all seasons.  

Wetlands 
Wetlands provide a vital role in watershed health as a whole, thereby benefiting fish, 
amphibians and other wildlife habitat. Water quality benefits include conversion of 
inorganic nutrients to organic forms, primary productivity, breakdown of pollutants and 
storage of sediments. Wetlands recharge groundwater by storing precipitation and surface 
flows, thereby increasing infiltration (Richardson 1994). Based on basin morphology, 
wetlands have a greater stormwater holding capacity than typical upland environments. 
Wetlands, therefore, reduce peak flows on streams and rivers by slowing and storing 
overbank flow and by holding upslope stormwater runoff (Reinelt and Horner 1990). 
Wetlands are known for their high primary productivity and export of organic matter to 
adjacent aquatic ecosystems (Mitsch and Gosselink 2000).  

Many wetlands provide habitat for resident and anadromous fish (including, but not 
limited to coho, cutthroat, steelhead and rainbow), depending on surface area, cover, 
water depth, food sources and other attributes necessary for overwintering  
(Peterson 1982). Wetlands also provide important habitat for many amphibians  
(see Amphibian Section 3-2).  

3-1.3.2  ESTUARY AND NEARSHORE HABITAT REQUIREMENTS 

Estuaries are the zones in which fresh and saltwater mix, extending from the ocean to the 
uppermost extent of tidal influence. Estuaries support a variety of shallow and deep-water 
habitats and often include extensive areas of tidal fresh water and brackish and marine 
habitats (Shreffler and Thom 1993). Nearshore obligates—including salmonid forage fish 
such as surf smelt, Pacific sand lance and Pacific herring—are dependent upon beaches 
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and intertidal areas for spawning (Hart 1973, NOSC Forage Fish website 
http://www.nosc.org/sandlance.htm, WDFW Forage Fish website 
http://www.wa.gov/wdfw/fish/forage/smelt.htm, Ecology Puget Sound Shorelines 
website http://www.ecy.wa.gov/programs/sea/pugetsound/species/smelt.html). 
Abundant food supplies, wide salinity gradients and diverse habitats make 
nearshore/estuarine areas particularly valuable to anadromous fish for rearing, feeding 
and osmoregulatory acclimatization during the transition between fresh water and marine 
habitats (MacDonald et al. 1987).  

Estuaries provide ideal areas for rapid growth of juvenile salmonids because they contain 
abundant food sources (Healy 1982; Simenstad 1983). The food supply is supported by 
abundant detrital sources provided by eelgrass beds, kelp forests, salt marshes and 
terrestrial vegetation coupled with high levels of primary production in the shallow, 
nutrient-rich waters (Phillips 1984). Riparian areas bordering estuaries (i.e., bluffs, 
banks) are important for maintaining slope stability, shading, organic matter delivery and 
large wood recruitment.  

Large woody debris generally accumulates in backshore areas at extreme high tides, and 
can help stabilize the shoreline (Zelo and Shipman 2000). Although not well documented 
in marine systems, LWD provides structurally complex roosting, nesting, refuge and 
foraging opportunities for wildlife; foraging, refuge and spawning substrate for fish; and 
foraging, refuge, spawning and attachment substrate for aquatic invertebrates. Logs 
embedded in beaches also provide a source of organic matter, moisture and nutrients that 
assist in the establishment and maintenance of dune and marsh plants  
(Williams and Thom 2001). 

Chum, coho, sockeye, pink and chinook juveniles are known to utilize estuarine habitat, 
including salt marsh and tidal channels that are dewatered during normal low tides. Pink 
and chum rely heavily on estuaries for early growth. Chinook utilize salt marsh habitat, 
estuarine sloughs and tidal channels. Coho use estuaries primarily for interim food while 
they adjust physiologically to saltwater and prior to migrating offshore. The spawning of 
Pacific herring—an important forage fish for salmonids—has been documented in 
estuarine salt marshes. Eelgrass supports copepods, a favored food for juvenile chum 
salmon. Estuarine habitats are also important for anadromous Dolly Varden and bull 
trout, where their movement is believed to follow after the timing and behavior of forage 
fish (i.e., surf smelt, sand lance and herring) (C. Kraemer, pers comm., 1999). The 
majority of searun coastal cutthroat migrate to the mouths of rivers and estuaries, where 
they remain for varying lengths of time (most remain an average of 90 days) and feed 
along beaches in water usually less than ten feet deep (Wydoski and Whitney 2003). 

Historically, it was believed that juvenile salmon utilized nearshore environments 
between April and September. Recent evidence from nearshore beach seining surveys 
suggests that juvenile salmon can be found within the matrix of nearshore habitats year-
round (Cambalik 2001).  

3-1.4  Factors Affecting Status and Distribution 
As discussed in Section 3-1.3 (Habitat Requirements for Covered Fish), fish habitat is the 
product of many components within the freshwater and estuarine/nearshore 
environments, depending on the particular species and life history strategy. These 
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components include water quality, hydrology/flows, complex channel structure, 
appropriate sediment supplies, access or connectivity throughout the watershed, 
functioning floodplains, healthy riparian zones and healthy estuarine/nearshore 
environments. When properly functioning, these components are closely intertwined to 
form habitat conditions favorable to healthy populations of fish. 

This section describes the factors affecting habitat, status and distribution of the FPHCP-
covered fish species. Most of the information cited in the following text is specifically 
referring to salmonids; however, many of the limiting factors apply to other fish species 
as well. More information on limiting factors for each species, where known, can be 
found in Section 3-1.2 (Other Fish Species) and in the regional summaries found in 
Appendix A of the EIS (NOAA Fisheries and USFWS 2004). Though not specifically 
addressed within this section, many of the factors affecting fish habitat also affect the 
quality of riparian/aquatic-dependent amphibian habitat. Section 3-2 (Amphibians) and 
the regional summaries, found in Appendix A of the EIS (NOAA Fisheries and  
USFWS 2004), contain more specific information relating to limiting factors for FPHCP-
covered amphibian species. Also, factors affecting fish and fish habitat usually affect 
instream productivity and prey-base species. 

Water Quality 
The principal water quality variables that may be influenced by forest practices are 
temperature, suspended sediments, dissolved oxygen and nutrients. When streamside 
vegetation is removed, summer water temperatures usually increase in direct proportion 
to the increase in sunlight that reaches the water surface (Chamberlin et al. 1991). 
Sediment generated by road construction often reaches the stream through surface 
erosion, mass movements of destabilized soil or improper rerouting of water  
(Meehan 1991). Increased turbidity from suspended sediments decreases light peneration, 
and may result in a decrease in primary productivity of algae and periphyton. Decreases 
in primary productivity can adversely affect the productivity of macroinvertebrates and 
fish (Gregory et al. 1987). When fine sediments are no longer suspended, they settle out 
onto the substrate and can clog the interstitial spaces in the gravels, reducing oxygen for 
incubating salmonids.  

On the other hand, nutrients can also become more available to the stream immediately 
following harvest, resulting in part from addition of slash to the forest floor, accelerated 
decomposition of litter and increased runoff and erosion (Spence et al. 1996). Increased 
sunlight immediately following harvest also contributes to higher algal primary 
productivity and a greater abundance of invertebrates, with an associated increase in 
abundance of predators (including salmonids and other aquatic species)  
(Salo and Cundy 1987; Murphy and Meehan 1991). Opening the riparian canopy, 
however, can cause stream temperature to increase to levels that are lethal to salmonids, 
nullifying any potential benefit of increased food production (Spence et al. 1996;  
Murphy and Meehan 1991). Cumulative effects of increased water temperature and 
sediment from numerous disturbances in a watershed (i.e., stream adjacent roads, 
unstable slopes, etc.) can also nullify any beneficial effects of increased food production. 
Therefore, an increase in productivity can enhance aquatic species production only if 
physical habitat components also remain favorable (Murphy and Meehan 1991). 
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Hydrology/Flows 
Regional differences in runoff patterns, ranging from rain-dominated to snow-melt-
dominated systems (Swanston 1991), affect how land management practices can impact 
basin hydrology and stream habitat (Chamberlin et al. 1991). For example, in rain-
dominated coastal systems, frequent high winter floods elevate the importance of 
maintaining and protecting side channels. In interior snow-dominated watersheds, 
management practices to augment low late-summer rearing flows are important. These 
regional streamflow differences also influence management practices related to 
sedimentation. Spring flows related to snowmelt-dominated systems are responsible for 
most road and channel sediment movement, but within rain-dominated areas, frequent 
rains provide sufficient energy to transport sediments during many months of the year.  

Land management practices can alter basin hydrology by compacting soil, decreasing the 
amount of forest cover, increasing impervious surfaces and eliminating riparian and 
headwater wetlands. Timber harvests can reduce the capacity of soil to store moisture, 
and can thereby diminish low flows and increase high flow discharges in the channel 
(Lettenmaier 2003). Low flow discharges may also increase for a short period of time due 
to reduced water loss from evapotranspiration and more runoff reaching the stream 
channel (Hicks et al. 1991; Knutson and Naef 1997; United States Department of 
Agriculture Forest Service et al. 1993). Increases in peak flows can increase the incidence 
of redd scour, and the developing embryos can be destroyed (Furniss et al. 1991). Forest 
road ditch lines, if connected to stream channels, can act as an extension of the channel 
network, thus increasing the amount of runoff reaching the stream channel and causing a 
more intense peak flow in downstream areas. Soil compaction from heavy machinery can 
locally trigger overland flows during storm events, increasing peak flows and carrying 
fine sediments into the stream channel. The effects on hydrologic regime from timber 
harvest are highly variable and depend on, among other factors, the method and size of 
harvest and the size of the drainage basin in which the harvest occurs. Logging in large 
drainages generally results in proportionally smaller effects to the hydrology than in 
smaller drainages (Duncan 1986). 

Soil on agricultural and urban lands have lower percolation rates due to compaction or 
pavement. Overland flows during peak storm events occur often. Increases in peak flows 
and more frequent bankfull flows are more common than in managed forestlands with the 
same topography and precipitation (Knutson and Naef 1997). 

Another hydrological effect associated with timber harvest is “rain on snow.” Snow 
accumulations in harvested areas and other non-forested areas are considerably greater 
than in forestlands at the same elevation. When heavy, warm rain falls, the runoff is 
affected by both the precipitation and snowmelt—rain on snow. Although these events 
are relatively infrequent, they can produce the most severe flooding events in Washington 
State.  

Complex Channel Structure and Large Woody Debris 
Aquatic habitats can be degraded and eliminated by altering key natural processes such as 
the delivery and routing of water, sediment and wood (Washington State Conservation 
Commission 1998; Salo and Cundy 1987). When habitat conditions are disrupted 
adversely, a reduction in fish survival is likely to occur. 
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Of particular importance to developing and maintaining complex habitat structure is the 
presence of large wood in the channel. When there are fewer “steps” or structural 
elements (i.e., embedded logs) in the stream’s profile, more energy is released to move 
sediment, resulting in a simpler, higher-gradient channel with poorer salmonid habitat 
(Chamberlin et al. 1991). Loss of stable instream woody debris by direct removal, debris 
torrents or gradual attrition as streamside forests are converted to managed stands of 
smaller trees will contribute to loss of sediment storage sites, fewer and shallower scour 
pools and less effective cover for rearing fish (Chamberlin et al. 1991). Subsequently, 
there is also a reduction in deep pools that are important for rearing and overwintering, 
the quantity of hiding areas from predators, the amount and stability of spawning habitat 
and subsequent egg to fry survival, and invertebrate production and prey availability. 
Changes in habitat conditions may affect fish assemblage structure and diversity  
(e.g., favoring species that prefer riffles rather than pools), alter the age-structure of 
salmonid populations and disrupt the timing of life-history events (Spence et al. 1996;  
Salo and Cundy 1987). 

Harvest of timber in riparian zones—especially in coastal and western Cascade Range 
watersheds—has created ideal conditions for early-successional tree species, such as red 
alder, which replaced late-successional conifers as the dominant form of riparian 
vegetation over large areas (Kauffman 1988). LWD from these alder stands recruits more 
quickly to the stream than from conifer-dominated stands; however, the hardwood debris 
is smaller, more prone to breakage and decomposes faster than conifer debris  
(Bilby 1988). Rotational harvest ages of forests on many industrial forestlands  
(40-60 years) have been short enough to preclude reestablishment of dominant conifers in 
riparian zones (Andrus et al. 1988).  

Sediment Supply 
Human alteration to the land can result in increases or decreases in the supply of 
sediment to a stream, as well as alterations to the sediment storage capacity of the 
watershed. Substantial increases in sediment supply from mass wasting, surface erosion, 
bank destabilization or instream storage losses can cause aggradation, pool filling and a 
reduction in gravel quality (Chamberlin et al. 1991). The key to appropriate amounts of 
sediment in a stream channel includes existence of in-channel control factors—
particularly LWD—and floodplain modulation of sediment supply from upstream 
sources. 

Increased fine sediment input can result from increased erosion from adjacent land use 
practices such as agriculture, irrigation, the elimination of floodplain connectivity, 
logging, and road construction in unstable slope areas (Knutson and Naef 1997). The 
above land-use practices can also cause an increase in the frequency and magnitude of 
flooding that, in turn, further increases sediment input. Increases in coarse sediments can 
fill pools and aggrade (fill) the channel, resulting in reduced habitat complexity and 
reduced rearing capacity for some species. Increases in total sediment supply can add to 
the proportion of fine sediments that can be deposited in spawning gravel, thereby 
reducing hyporheic groundwater exchange (Brunke and Gonser 1997), reducing salmonid 
egg to fry survival rate and altering benthic invertebrate production. Bull trout have an 
extended incubation period and are particularly vulnerable to changes in the sediment 
regime.  
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Decreases in coarse sediment inputs from the middle and upper watershed can occur from 
interrupting natural channel processes through constructed barriers (i.e., culverts, etc.) 
and disconnecting the channel from the floodplain by placement of flood control 
structures and stream-adjacent road construction. Reduction in coarse sediment supply 
can reduce the amount of gravel suitable for spawning. The ability of the channel to store 
coarse sediments—thereby providing spawning gravels for fish—can be impacted by 
factors such as loss of LWD recruitment to the stream and channel confinement. Loss of 
LWD reduces structure and complexity in the channel (Salo and Cundy 1987) and 
increases stream velocity. Channel confinement, which can be caused by land use 
practices within the floodplain, can also result in higher energy discharges and reduced 
channel complexity and structure. Without adequate channel structure and complexity, 
gravel and other bedload is rapidly routed downstream. Such scouring events not only 
can remove spawning gravels, but can also be lethal to existing salmonid eggs and alevin, 
and can damage rearing habitat.  

Connectivity and Access 
Throughout Washington, stream crossing structures have been constructed that have 
restricted or prevented juvenile and adult fish from gaining access to formerly accessible 
habitat. Some of the most productive juvenile rearing habitats in streams are located in 
backwaters along the edge of the channel and in side-channel areas. Roads built next to 
streams often disrupt access to these off-channel habitats by physically isolating them 
from the main channel (National Research Council 1996). Blocking culverts at road 
crossings can also prevent migrating fish from accessing their spawning grounds. Other 
blocking culverts—especially at higher gradients—can disconnect resident fish from 
various habitats needed for different life history needs, cutting off their escape from 
environmental perturbations (i.e., high water temperatures, fluctuating flows, excess 
sediment, etc.), and potentially preventing their ability to recolonize areas after stochastic 
events. Other long-term or temporal factors that can affect connectivity within a stream 
include channel aggradation with associated low flows, high stream temperatures and 
excessive turbidity. 

Functioning Floodplains 
Channels can be disconnected laterally from their floodplains through the construction 
and placement of roads and flood control structures within the floodplain. Roads parallel 
to streams isolate the stream system from the uplands, and can constrain the natural 
development of meanders, side channels and attached wetlands (Everett et al. 1994). 
Forest harvesting can affect alluvial systems by weakening channel banks, removing the 
source of LWD, altering the frequency of channel-modifying flows and changing 
sediment supply. Off-channel fish habitats in the floodplain such as side and flood 
channels, ponds and swamps also can be strongly influenced by forest harvesting 
(Chamberlin et al. 1991).  

As river channels are simplified and constrained, connectivity of surface waters with the 
hyporheic zone is lost (Frissell 1999). These groundwater interchanges can also be 
strongly disrupted by activities that remove groundwater or inhibit the movement of 
water into or out of rivers and floodplains (National Research Council 1996).  

Riparian Zones 
Since the arrival of settlers in the early nineteenth century, between 50 and 90 percent of 
riparian habitat in Washington has been lost or modified (Knutson and Naef 1997). Forest 
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practices within riparian zones can alter species composition and encourage the spread of 
exotic species, increase water temperatures due to loss of shade, increase streambank 
erosion and reduce LWD recruitment. Reduction of LWD can result in a significant 
reduction in the complexity of stream channels, including a decline of pool habitat, which 
reduces the number of rearing salmonids (Knutson and Naef 1997).  

Changes in microclimatic conditions within the riparian zone (i.e., solar radiation, soil 
temperature, soil moisture, air temperature, wind velocity and humidity), resulting from 
removal of adjacent vegetation, can influence a variety of ecological processes that may 
affect the long-term integrity of riparian ecosystems (Spence et al. 1996), including fish 
habitat. Microclimate is also known to be important for other stream/riparian species, 
such as amphibians (See Section 3.5). 

Strong winds can uproot trees, disturbing the soil, reducing the stabilizing influence of 
tree roots on steep slopes and substantially increasing the potential for mass soil 
movements. Windthrow frequently occurs along streams because winds tend to follow 
the natural pathways provided by the drainage system. Windthrow may be beneficial if it 
is moderate and at staggered intervals, because it is a primary source of LWD, which is 
important to fish productivity. However, in a study pertaining to windthrow in forested 
buffer strips on small streams in northwest Washington, it was noted that trees within 
small stream buffers (adjacent to clearcut harvest units) are subject to increased wind 
exposure (Grizzel and Wolff 1998). Because of this increased wind exposure, windthrow 
is often the primary mechanism of wood delivery in managed forestlands  
(Grizzel et al. 2000). If too much of the riparian vegetation blows down at once over a 
long distance, some of the targeted buffer functions can be impaired  
(Grizzel and Wolff 1998). The short-term benefits to the stream can be followed by a 
long-term shortage of instream wood once the current debris washes away or decays. 
Loss of canopy can also result in higher summer stream temperatures and lower winter 
stream temperatures (Murphy and Meehan 1991; National Research Council 1996).  

Lakes and Reservoirs 
Literature is limited relating to impacts of forest practices on lake and reservoir habitats. 
Watershed analyses, however, have been conducted on a number of watersheds including 
larger reservoirs and lakes (e.g., Lake Whatcom, Keechelus Lake and Thompson Creek). 
Causal Mechanism Reports have documented that coarse and fine sediment from mass 
wasting and road maintenance problems can directly deliver into lakes/reservoirs and/or 
into inlet channels, which then could be rapidly transported to the lake/reservoir. Very 
large, persistent increases of coarse and fine sediment could have negative effects on the 
stream habitat immediately upstream of the lake/reservoir margin, as aggradation may 
lead to channel dewatering, channel avulsion and reduction of pool habitat. This 
aggradation and channel dewatering can cut off access for adfluvial fish from the 
lake/reservoir to their spawning tributaries (Draft Keechelus Lake Watershed Analysis, 
DNR; Lake Whatcom, DNR 1998). The Thompson Creek Watershed Analysis  
(DNR 1997) notes that shallow eutrophic lakes, such as Newman Lake, could be 
vulnerable to filling with sediment. Lake filling is a natural geological process that may 
take thousands of years, but may be accelerated by human activity. The Lake Whatcom 
Watershed Analysis noted that fine sediment deposition can result in loss of lacustrine 
habitat, yet gaining wetland characteristics. In extreme cases, such as Mirrow Lake in the 
Anderson Creek drainage, unnatural prolonged periods of suspended sediments can cause 
unsuitable living conditions for salmonids.  
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Wetlands 
Impacts from forest practices on wetlands may include removal of nutrients, reduction of 
soil productivity resulting from extraction methods (road construction, skid trails and 
staging areas), increased sedimentation, increased soil temperature, alteration in water 
yield and stream flow patterns and reductions in available habitat (Trettin et al. 1997). 
Results from studies outside the Pacific Northwest suggest that proper harvesting 
techniques can minimize impacts to forested wetlands (Shepard 1994). 

Estuary and Nearshore Habitat  
Various stressors on the nearshore environment, such as loss of shoreline forests, 
shoreline armoring, overwater structures, landfill and stormwater/wastewater discharge, 
lead to altered physical processes. These altered processes affect habitat conditions and 
juvenile salmonid survival, as well as the survival of other nearshore obligates (i.e., fish 
species that are dependent upon nearshore habitats such as surf smelt, sand lance, herring, 
etc.). Trees along the shoreline provide shade, which moderates temperatures in littoral 
spawning habitats used by nearshore obligates. Trees and downed beach wood help to 
moderate the rate of beach erosion. Downed wood functions to hold substrate (i.e., pea 
gravel and sand) needed for spawning habitat, to provide organic matter and nutrients and 
to provide habitat complexity and cover for fish and wildlife. Shoreline armoring, landfill 
and overwater structures reduce sediment supplies and transport from backshore and 
alongshore sources. Juvenile access to shallow nearshore corridors is then altered, and 
tidal exchange is modified, which then reduces prey availability and increases predation. 
Stormwater and wastewater discharges increase nutrient inputs, which lower dissolved 
oxygen during periods of thermal stratification. This has become a critical problem in the 
Hood Canal during the late summer in recent years. Contaminants from wastewater and 
stormwater discharges accumulate in tissues of marine organisms, causing lesions and 
tumors and reducing prey and habitat. (Zelo and Shipman 2000; Williams and  
Thom 2001; NOSC Forage Fish website). 

 

3-2  Amphibians 

The FPHCP covers seven amphibian species—five salamanders and two frogs. The 
following text describes their life histories, habitat requirements, status and known 
distribution in the state. It should be noted that information is limited on complete 
distribution of these species, as well as on the factors affecting their status and 
distribution. 

Table 3.2 includes known distribution of FPHCP-covered amphibian species in 
Washington by planning region. The regional summaries, found in Appendix A of the 
EIS (NOAA Fisheries and USFWS 2004), also contain more species-specific information 
by WRIA. 

3-2.1  Salamanders 
Cascade Torrent Salamander (Rhyacotriton cascadae) 
The Cascade torrent salamander occurs on the western slopes of the Cascade Range from 
the Middle Fork of the Willamette River in Oregon north to the south side of the 
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Skookumchuck River in Washington (Good and Wake 1992; McAllister 1995;  
Dvornich et al. 1997). Although some of the range of the Cascade torrent salamander 
falls on Federal (i.e., Gifford Pinchot National Forest and Mount Saint Helens National 
Monument) and state (mostly DNR) lands, a significant portion (at least 70 percent; 
compare maps in Dvornich et al. 1997 with Atterbury Consultants, Inc. 2003) of its 
distribution is within privately managed landscapes—the largest segment being under 
Weyerhaeuser ownership in Washington.  

In Oregon, Cascade torrent salamanders require five to six years to reach reproductive 
maturity (Nussbaum and Tait 1977). Reproduction occurs in low-flow aquatic habitats. 
The description of the one observed Cascade torrent salamander nest was that it was 
under a cobble within a glide of a second order headwater stream, 1,500 feet below the 
stream origin (MacCracken 2004). Variation in nest location is presumed to be similar to 
those of the Columbia torrent salamander that place their unattached eggs among the 
substrate spaces of low-velocity headwater streams and seeps. Female Cascade torrent 
salamanders have a small clutch size (average eight eggs) and are not known to tend their 
eggs during pre-hatching development. Larval life is thought to be three to four years, 
with metamorphosis typically occurring in late summer to early fall  
(Nussbaum and Tait 1977). Longevity is unknown, but they are thought to live at least 
ten years after metamorphosing (Nussbaum and Tait 1977).  

In Oregon, the Cascade torrent salamanders are known to range in elevations to above 
4,000 feet, with probability of occurrence peaking at around 2,850 feet. Downstream—
where gradients are lower—their occurrence is less frequent ( M. Hayes, pers. 
comm.2004). In Washington, the upper limit of elevation is poorly understood, but 
anchor ice (i.e., ice that develops from the substrate rather than capping flowing waters) 
may limit their distribution in smaller, higher-elevation streams. Larvae have been 
observed more abundantly under sheltering rocks along the lower flow margins of stream 
channels and in the network of fissures within the streambed and banks (Nussbaum and 
Tait 1977), and can be common in the headwater landscape (Steele et al. 2003). Adult 
Cascade torrent salamanders are often found in an underground matrix of small water 
courses in the rock rubble and stream banks, and in cracks and fissures in stream banks 
and cliffs (Nussbaum and Tait 1977). General habitat information on Rhyacotriton 
describes them to be in riffles of cold, permanent streams with small water-washed or 
moss-covered rocks (Bury et al. 1991) with substantial canopy and abundant understory 
vegetation (Stebbins and Lowe 1951). Constantly in contact with water, Rhyacotriton is 
among the most desiccation-intolerant salamander genera known (Ray 1958), probably 
due to a dependence on the skin surface for oxygen exchange because of reduced lung 
capacity (Whitford and Hutchinson 1966).  
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Table 3.2.  Distribution of FPHCP-Covered Amphibian Species by 
Planning Region. 

 

 

1Federal Species of Concern 

2Federal Candidate Species 

3 State Sensitive Species:  “Any wildlife species native to the state of Washington that is vulnerable or 
declining and is likely to become endangered or threatened throughout a significant portion of its range 
within the state without cooperative management or removal of threats.”   
(WAC 232-12-297, Section 2.6) 
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Columbia torrent 
salamander1,4  
(Rhyacotriton kezeri) 

     X X      

Cascade torrent 
salamander4 

(R. cascadae) 
  X   X X X     

Olympic torrent 
salamander1,5                 
(R. olympicus) 

   X X X       

Dunn’s salamander4 

(Plethodon dunni)      X X      

Van Dyke’s salamander1,4  
(P. vandykei)   X X X X X      

Coastal tailed frog1,5 

(Ascaphus truei) X  X X X X X X  X   

Rocky Mountain tailed 
frog (A. montanus) 1,4            X 
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4 State Candidate Species:  “Include fish and wildlife species that the Department will review for 
possible listing as State Endangered, Threatened, or Sensitive.  A species will be considered for 
designation as a State Candidate if sufficient evidence suggests that its status may meet the listing 
criteria defined for State Endangered, Threatened, or Sensitive.” (WDFW Policy M-6001)  
 
5 State Monitor Species:  State Monitor species are not considered Species of Concern, but are 
monitored for status and distribution. These species are managed by the Department, as needed, to 
prevent them from becoming endangered, threatened, or sensitive. 

 

Cascade torrent salamanders are thought to be sedentary, with typical movements on the 
scale of a few meters (Nussbaum and Tait 1977; Nijhius and Kaplan 1998), but 
movement studies were limited to very small spatial scales, so the true extent of 
movements is unknown. Metamorphosed juveniles and adults probably feed on 
invertebrates in moist, forested habitats along stream margins—notably amphipods, fly 
larvae, springtails and stonefly nymphs (Bury and Martin 1967; Bury 1970). Larvae diet 
is unknown.  

The Cascade torrent salamander is a Washington State Candidate species. Concern 
centers on their limited distribution, narrow range of tolerance for environmental 
conditions and the associated risk of local extirpation following clearcut timber harvest 
and the subsequent increase in microhabitat temperatures and sedimentation  
(Blaustein et al. 1995; Bury and Corn 1988; Hallock and McAllister 2002). Another 
historical concern has been the lack of protection for headwater streams, seeps and 
springs (Wilkins and Peterson 2000). A recent study also found Cascade torrent 
salamanders to have the highest densities mid-rotation in the managed landscape  
(Steele et al. 2003), but the site selection constraint of minimal sedimentation makes the 
study ambiguous as to how representative it may be of the managed landscape. 

Columbia Torrent Salamander (Rhyacotriton kezeri) 
The Columbia torrent salamander is distributed in the Coast Range of southwest 
Washington and northwest Oregon from the Little Nestucca River in the south to the 
Chehalis River in the north (Good and Wake 1992; McAllister 1995;  
Dvornich et al. 1997). The range of the Columbia torrent salamander occurs primarily in 
privately owned commercial timberlands from sea level to the highest elevations in their 
known territory. Based on work in southwest Washington, likelihood of occupancy 
increases from low to high elevations (Wilkins and Peterson 2000); work in Oregon has 
shown that likelihood of occupancy increases on basalt formations as opposed to marine 
sediments and on northerly exposures as opposed to southerly aspects  
(Russell et al. 2004).  

Age at maturity in Columbia torrent salamanders is unknown, but if similar to the 
southern torrent salamander (their most proximate congener), they may require five to six 
years to reach maturity, with a total life span that probably exceeds ten years (Nussbaum 
and Tait 1977). Nests have been found in sandstone substrates, headwater springs and 
side-slope seeps, with cold (47-49 °F), slow-moving water trickling over loose, 
unattached eggs (Russell et al. 2002). Unattached eggs are at risk from scour at higher 
flows. Columbia torrent salamanders probably remain larvae for more than two years, 
preferably in stable, slow-moving stream microhabitats with loose gravel and cobble, 
open interstitial spaces and reduced levels of fine sediments. Metamorphosis typically 
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occurs in late summer to early fall, but it can occur throughout the year (Nussbaum and 
Tait 1977). Juvenile and adult habitat preferences are assumed to be similar, although 
definitive studies have not been undertaken. Adults prefer cold, permanent streams with 
small, water-washed or moss-covered rocks/rubble, seeps and small trickling tributary 
streams with substantial canopy and abundant understory vegetation. It is rarely found 
out of contact with water as, Rhyacotriton is among the most desiccation intolerant 
salamander genera known (Ray 1958), possibly due to the dependence of oxygenation 
through the skin rather than through its small lung capacity (Whitford and Hutchinson 
1966). Individuals are thought to be highly sedentary, similar to R. cascadae (Nussbaum 
and Tait 1977; Nijius and Kaplan 1998), but definitive movement studies of this torrent 
salamander have not been conducted. Similar to the southern torrent salamander, post-
metamorphic juveniles and adults are thought to feed on invertebrates such as amphipods, 
fly larvae, springtails and stonefly nymphs (Bury and Martin 1967; Bury 1970).  

The Columbia torrent salamander is a Federal Species of Concern and a Washington 
State Candidate species. Concern centers on their limited distribution, narrow range of 
tolerance for environmental conditions and the associated risk of local extirpation 
following clearcut timber harvest (Blaustein et al. 1995; Bury and Corn 1988; Hallock 
and McAllister 2002). The presence of fine sediments is thought to reduce instream 
habitat quality for torrent salamanders by filling interstitial spaces critical for movement, 
egg deposition and larval development (Corn and Bury 1989; Diller and Wallace 1996). 
However, a recent study has shown Columbia torrent salamanders to be widespread and 
abundant in the managed landscape of northwestern Oregon (Russell et al. 2004) and 
parallel data exist for southwestern Washington (M. Hayes, pers. comm. 2003), which 
has reduced the level of concern for this species. Nonetheless, focused study will be 
needed to understand how sedimentation may affect this species, a condition that may 
vary with geology.  

Olympic Torrent Salamander (Rhyacotriton olympicus) 
Olympic torrent salamanders are known to occur only on the Olympic Peninsula south to 
the Chehalis River (Good and Wake 1992; McAllister 1995; Dvornich et al. 1997). They 
have been observed in 41 percent of 168 streams, and in 47 percent of 235 seeps 
surveyed within the Olympic National Park (Bury and Adams 2000). They are less 
abundant along the eastern slope of the Olympics, perhaps due to the warmer, drier 
climate of the “rainshadow, ” and are more abundant in streams with northerly aspects, 
steep gradients, reduced fine sediments and fewer undercut banks (Bury and Adams 
2000). Recent glaciation wiping habitat clean on the eastern slope of the Olympics is an 
important, but often unrecognized, alternative explanation for low Olympic torrent 
salamander abundance and occupancy in that region (M. Hayes, pers. comm.)  

Age at maturity in Olympic torrent salamanders is unknown, but if similar to the southern 
torrent salamander, they may require five to six years to reach maturity, with a total life 
span that undoubtedly exceeds ten years (Nussbaum and Tait 1977). Reproduction is 
presumed to be aquatic, but nests of Olympic torrent salamander have not yet been found. 
Nest sites are suspected to be similar to those known for their congeners, i.e., low flow 
sites such as seeps, springs or headwater streams with mixed substrates, sometimes under 
a layer of moss (Nussbaum 1969; Russell et al. 2002). Clutch size is unknown, but 
fecundity is likely low as gravid females carry relatively few eggs, (average –eight, Good 
and Wake 1992). Little is known of the larval stage but, based on data from other 
Rhyacotriton, duration is probably greater than two years, and cover requirements include 
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stable, low-flowing microhabitats with loose gravel and cobble and open interstitial 
spaces with limited fine sediments. Juveniles and adults probably share the same habitat 
requirements of cold, clear streams, seeps or waterfalls, and splash zones where a thin 
film of water runs between or under rocks (Leonard et al 1993). As with other torrent 
salamanders, Olympic torrent salamanders are desiccation intolerant (Whitford and 
Hutchinson 1996), requiring a moist to wet microenvironment with substantial shading 
canopy and abundant understory vegetation (Stebbins and Lowe 1951). Due to the wet 
microhabitat, Olympic torrent salamanders have been observed as surface-active in 
winter, so overwintering in these areas may not occur (Jones and Raphael 2000).  

The Olympic torrent salamander is a Federal Species of Concern and a Washington State 
Monitor species. Concern centers on their limited distribution, narrow range of tolerance 
for environmental conditions and the associated risk of local extirpation following 
clearcut timber harvest (Blaustein et al. 1995; Bury and Corn 1988; Hallock and 
McAllister 2002). The presence of fine sediments is thought to reduce instream habitat 
quality for torrent salamanders by filling interstitial spaces critical for movement, egg 
deposition and larval development (Corn and Bury 1989; Diller and Wallace 1996).  
Focused study will be needed to understand how sedimentation may affect this species, a 
condition that may vary with geology.  

Dunn’s Salamander (Plethodon dunni) 
The Dunn’s salamander is medium-sized, secretive and lungless (plethodontid) (Stebbins 
1985), and it can attain a maximum size of up to six inches in total length (Leonard et al. 
1993; Nussbaum et al. 1983). It is a strong riparian associate and, within the state, occurs 
exclusively in the Willapa Hills in southwestern Washington (Leonard et al. 1993; 
Nussbaum et al. 1983; Petranka 1998). Washington encompasses the northern end of this 
species’ range, and the Chehalis River appears to represent the northernmost limit of this 
species’ range in Washington (Leonard et al. 1993). Dunn’s salamanders are relatively 
common in the Oregon Coast Range, but are less common in Washington headwater 
streams (Jackson et al. 2003). Most of this species’ range in southwestern Washington is 
currently dominated by private commercial timberlands.  

Dunn’s salamanders occur in relatively shaded, wet, rocky substrates such as seeps, moist 
talus slopes and stream edges in forested areas (Leonard et al. 1993; Nordstrom and 
Milner 1997). Life history data on Dunn’s salamanders are sparse—only two nesting 
records exist (Dumas 1955; Nauman et al. 1999). Eggs are probably laid underground in 
rocky areas or within suitably decayed woody debris during spring, and hatch in late 
summer or fall. Juveniles, which may take two to four years to reach sexual maturity, 
have been found in the same habitats as adults (Petranka 1998). Availability of rocky 
cover, as with talus or steeper sideslopes, appears to be a common denominator of 
Dunn’s salamander habitat (Corn and Bury 1991, Wilkins and Peterson 2000), but down 
logs and woody debris may also represent important refuge and foraging habitat (Corkran 
and Thoms 1996; Leonard et al. 1993). 

Dunn’s salamanders use aquatic habitats only rarely (Dumas 1955), for example, to 
escape thermal stress (Eaton Mordas et al. 2004); rather,  they are  regarded as  riparian 
associates (Corkran and Thoms 1996; Gomez and Anthony 1996). Most Dunn’s 
salamanders have been found in stream bank habitats within a few meters of stream 
channels, as opposed to riffle or pool habitat (Bury et al. 1991b) or more remote uplands 
(Wilkins and Peterson 2000). 
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The Dunn’s salamander is a Washington State Candidate species. Concern for this 
species in the State is prompted by its distribution in presumably small fragmented 
populations, and by Washington’s position at the northernmost tip of the salamander’s 
range (Nordstrom and Milner 1997). Nordstrom and Milner (1997) noted that Dunn’s 
salamanders depend on moist, well-shaded substrates with stable microclimates. Timber 
harvest can remove canopy cover that maintains microclimatic conditions favored by this 
species, including cool substrate temperatures and high relative humidity (Chen et al. 
1993, 1995; Ledwith 1996; Nordstrom and Milner 1997). Populations can persist in 
logged areas, but are more likely to do so when mature timber is present upstream than 
when stands upstream have been cut (Corn and Bury 1989). Vesely and McComb (2002) 
found that Dunn’s salamanders were sensitive to forest practices in riparian areas, and 
concluded that riparian buffer strips may reduce local declines in abundance. Similarly, 
West and O’Connell (1998) observed that riparian buffers can promote persistence of 
amphibians following timber harvest. Several studies have demonstrated a direct 
relationship between buffer width and the maintenance of cool microclimate and high 
humidity (Brown and Krygier 1970; Ledwith 1996); but how such alterations may affect 
Dunn’s salamander in its habitat in Washington State remains unaddressed.  

Van Dyke’s Salamander (Plethodon vandykei) 
Van Dyke’s salamander, another secretive species, is stockier than other plethodontid 
(lungless) salamanders. They are commonly associated with wet microsites in riparian 
habitats, both along streams and in seeps, but also occur in isolated seeps; they also occur 
over a wide elevation range (Jones 1999; Nordstrom and Milner 1997; Petranka 1998; 
McIntyre 2004). Endemic to Washington, the Van Dyke’s salamander is known from 
three geographically disjunct areas:  the Olympic Peninsula, the southern Cascade Range 
and the Willapa Hills (Leonard et al. 1993). Van Dyke’s salamanders have been found at 
elevations ranging from sea level to 5,000 feet, in areas with an average annual 
precipitation of at least 60 inches (Jones 1999; Wilson et al. 1995). Most recorded 
locations come from the wetter, western slopes of these areas (Dvornich et al. 1997). 
Populations appear to be patchily distributed and of low density, and much potential 
habitat appears to be unoccupied (Blaustein et al. 1995; Jones 1999). Two out of three 
geographical areas where this species occurs are dominated by Federal ownership 
(Olympic National Park and Wilderness Area in the Olympic Peninsula, and Mount Saint 
Helens National Volcanic Monument in the Gifford Pinchot National Forest in the 
southern Cascade Range). Private commercial forestlands dominate the third region, the 
Willapa Hills in southwest Washington).  

Van Dykes’s salamander juveniles and adults have been found in the splash zones of 
streams, upland forests, moist talus, cave entrances, seeps and along lakeshores 
(Blaustein et al. 1995; Jones 1999). Of seven Van Dyke’s salamander nests that have 
been found to date, six were near small headwater streams (Blessing et al. 1999; Jones 
1989). No information is available on the location of the seventh (Noble 1925). Three of 
the four nests described by Blessing et al. (1999) were in old-growth forest, and one was 
in a riparian buffer of old-growth trees adjacent to a ten-year-old logged stand. Clutches 
of eggs—apparently laid during spring—have been found under rocks or inside large, 
moss-covered logs. Eggs may require more than four months to hatch, nearly twice as 
long as the incubation period of other similar salamander species in this area  
(Blessing et al. 1999).  



 
 

 
130                              Final FPHCP – 3. Biological Data On and Factors Affecting Covered Species 
 

 
Jones (1999) indicates that Van Dyke’s salamanders may be found near streams and 
seeps that are perennial, or spatially or temporally intermittent (i.e., surface water may be 
absent during some periods or in some stretches). Some studies have suggested that the 
distribution of Van Dyke’s salamander has been limited by clearcutting  
(Wilson et al. 1995; Corn and Bury 1989). On the other hand, the presence of this species 
in 30- to 60-year-old forests indicates that individuals may persist within or recolonize 
disturbed habitats (Nordstrom and Milner 1997). Currently, retaining riparian buffers on 
headwater streams may protect existing populations if buffers maintain suitable habitat 
conditions (cool, moist microclimate; and woody debris of the appropriate sizes and 
decay classes;  Nordstrom and Milner 1997; Petranka 1998).  

The Van Dyke’s salamander is a Federal Species of Concern and a Washington State 
Candidate species. Limited distribution and isolation of Van Dyke’s salamander 
populations have prompted concern for this species’ persistence (Holthausen et al. 1994; 
Nordstrom and Milner 1997). Lehmkuhl and Ruggiero (1991) assigned this species a 
high risk of local extinction based on its habitat associations, frequency of occurrence, 
abundance and dispersal ability. Similarly, Thomas et al. (1993) identified the Van 
Dyke’s salamander as a high-risk species, closely associated with old-growth forest 
conditions.  

3-2.2  Frogs 
Coastal (Pacific) Tailed Frog (Ascaphus truei) 
Rocky Mountain (Inland) Tailed Frog (Ascaphus montanus) 
Endemic to the Pacific Northwest, tailed frogs are the only species of the family 
Ascaphidae, and are among the most primitive living frogs. Males are distinguished by a 
tail-like appendage that is used for internal fertilization, an adaptation to their life in cold, 
swift streams. Based on an examination of genetic differences, Nielson et al. (2001) 
recommended that coastal and inland populations of tailed frogs be recognized as distinct 
species, Ascaphus truei (coastal) and A. montanus (inland or Rocky Mountain). 

Tailed frogs occur throughout the Pacific Northwest, with a range that extends from 
southwestern British Columbia south to northwestern California (Leonard et al. 1993). In 
Washington, Coastal tailed frogs have been found in the Willapa Hills and at elevations 
up to 5,250 feet in the Cascade and Olympic Mountains. Rocky Mountain tailed frogs 
have been found in the Blue Mountains in the extreme southeastern portion of the state 
(Dvornich et al. 1997; Leonard et al. 1993; United States Geological Survey 2003). 
Research to date has not documented significant differences in the life histories and 
habitat associations of these two species, so they are treated collectively in this 
discussion.  

Tailed frogs are found almost exclusively in cold, rocky streams. The tadpole’s sucker-
like mouth, used for clinging to rocks and scraping away food, reflects this species’ 
adaptation to life in fast-flowing water (Nussbaum et al. 1983; Leonard et al. 1993). 
Breeding and rearing habitat for the tailed frog generally consists of permanent, cool 
(usually less than 59°F) streams with cobble/boulder substrate and woody debris  
(de Vlaming and Bury 1970; Welsh et al. 1993). In California, these conditions are 
typically associated with cold, clear, headwaters to mid-order streams in older forest 
ecosystems (Welsh et al. 1993); to what degree these conditions apply to the higher 
latitude forests of Washington State is unclear. Adults forage mainly on land along 
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streambanks, but also underwater, seeking cover under rocks and woody debris in 
streams. At night, adult tailed frogs emerge and may forage up to 1,300 feet into adjacent 
forested areas (McComb et al. 1993). Older (greater than 200 years), multi-layer forests, 
downed woody material, ground-level vegetation, ground cover and canopy closure have 
been shown to be important in northwestern California (Welsh et al. 1993) and may be 
important in interior southern Washington, as young stands do not seem to provide 
suitable habitat for this species (Aubry and Hall 1991). Tailed frog presence in younger-
age stands suggests that suitable microhabitat conditions occur in forests less than 200 
years old (Corn and Bury 1989), but this interpretation, which may change with 
geography (see Aubry and Hall 1991) and geology (Dupuis and Steventon 1999), needs 
study. 

Tailed frogs typically mate during late August and September, females lay eggs during 
the summer of the year after mating, and larvae (tadpoles) remain in the water for one to 
five years (two to four years has been documented in Washington) after hatching 
(Leonard et al. 1993, Nussbaum et al. 1983, Welsh et al. 1993). The tailed frog’s 
exceptionally long period of larval and pre-reproductive adult development (estimated 
seven to nine years) increases the vulnerability of local populations to habitat disturbance 
(Brown 1975; Daugherty and Sheldon 1982; Jennings and Hayes 1994). These factors 
may also increase the amount of time required for recovery following disturbance 
(Blaustein et al. 1995). Tailed frog larvae are likely particularly sensitive to 
sedimentation following clearcutting along headwater streams. They cannot adhere to 
rocks that are coated with fine sediment, and may have difficulty moving to find suitable 
substrate (Jackson et al. 2003). 

In a study of 40 perennial non-fishbearing streams in southwestern Washington, Wilkins 
and Peterson (2000) found tailed frogs only in streams with basaltic (i.e., bedrock) 
lithology, but this pattern may result from marine sedimentary streams being more 
vulnerable to harvest effects (Adams and Bury 2002, but it does not exclude the 
alternative that some sedimentary geologies may simply exclude tailed frog presence 
because of lack of suitable habitat (M. Hayes, pers. comm. 2005). Similarly, Jackson et 
al. (2003) found tailed frogs only at steep basalt sites, and concluded that local geologic 
and topographic conditions play a large role in determining the presence and abundance 
of this species. In both studies, all surveyed streams occurred in second-growth forest 
stands. In contrast, Adams and Bury (2002) studied streams within unmanaged forests in 
Olympic National Park, and found that stream amphibians were common in waters with 
unconsolidated surface geology. Welsh and Lind (2002) also found tailed frogs to be 
common in streams with unconsolidated geologies in the Klamath-Siskiyou region, 
noting instead that stream temperature and forest age were the strongest predictors of 
tailed frog presence and abundance. Collectively, these findings tend to support Dupuis 
and Steventon’s (1999) report that the competency of the parent geology had significant 
effects on tailed frogs, but that these effects were greatly exacerbated by timber harvest.  

Nussbaum et al. (1983) reported that tailed frogs disappeared from streams when areas 
were logged, speculating that increased water temperature and siltation were the cause. 
Jackson et al. (2003) compared pre- and post-logging populations of tailed frogs at  
five streams in southwestern Washington. In the three streams that were clearcut 
harvested, no tailed frogs were detected immediately following harvest. Two years later, 
tailed frogs were still absent from two of the three streams. Corn and Bury (1989) and 



 
 

 
132                              Final FPHCP – 3. Biological Data On and Factors Affecting Covered Species 
 

 
Dupuis and Steventon (1999) also found that logging had significant negative effects on 
densities of tailed frogs. In the redwood forests of northern California, Ashton (2002) 
documented significantly greater numbers of tailed frogs in late-seral forests compared to 
40- to 60-year-old second growth. Findings from recent studies have suggested that 
increased sediment input may be the most important factor behind tailed frog population 
declines following logging (Dupuis and Steventon 1999; Ashton 2002). Dupuis and 
Steventon (1999) also found that buffered creeks had, on average, higher densities of 
tailed frogs than logged creeks. Several studies have also suggested that riparian buffer 
strips may be able to protect the streamside microhabitat variables required by tailed 
frogs, even if the surrounding habitat is not maintained as old growth  
(Bull and Carter 1996; Corn and Bury 1989). In somewhat of a contrast to the above 
information, tailed frog tadpoles and adults were found in abundance in several high 
gradient streams surrounded by young (less than 20 years old) riparian and upland stands 
southeast of Mount St. Helens in the Gifford-Pinchot National Forest  
(S. Butts, pers. comm., 2004).  

The Coastal tailed frog is a Federal Species of Concern and a Washington State Monitor 
species. The Rocky Mountain tailed frog is a Federal Species of Concern and a 
Washington State Candidate species. Compared to other stream-breeding amphibians, 
tailed frogs appear to be the most narrowly distributed and the most sensitive to short- 
and intermediate-term effects from timber harvest (Jackson et al. 2003). Tailed frogs have 
demonstrated sensitivity to increased levels of fine sediment, which may reduce the 
availability of algae and other foods important to tadpoles (Welsh and Ollivier 1998). 
Local populations are susceptible to extirpation for several reasons, including narrow 
niche requirements combined with isolated population distribution, long generation time 
and loss of mature forest along headwater stream habitats (Welsh 1990). Of seven Pacific 
Northwest anurans (frogs and toads) associated with old-growth forests, the tailed frog is 
probably the species most likely to be affected by old-growth habitat loss and degradation 
(Blaustein et al. 1995). 
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4.  The Plan 

The Forest Practices Habitat Conservation Plan (FPHCP) is a programmatic plan. Unlike 
most habitat conservation plans that are developed by single landowners for small to 
moderate forestland holdings, the FPHCP is based on Washington’s Forest Practices 
program and covers nearly 9.3 million acres of primarily non-Federal and non-tribal 
forestland and thousands of forest landowners across the state. Forest practices include 
activities conducted on forestland and related to growing, harvesting or processing 
timber. Activities include road and trail construction, final and intermediate harvesting, 
pre-commercial thinning, reforestation, salvage of trees and brush control. 

The FPHCP is based on Washington’s Forest Practices program and consists of two 
parts—an administrative framework and protection measures (Figure 4.1). 

The administrative framework supports the development, implementation and refinement 
of the Forest Practices program. Its participants include the Forest Practices Board, the 
Department of Natural Resources, the Forest Practices Appeals Board (FPAB), forest 
landowners, cooperating agencies and organizations, and the general public (Figure 4.1). 
Section 4a describes the administrative framework and its components. 

Protection measures include all forest practices laws, rules and guidance designed to 
minimize and mitigate forestry-related impacts and conserve habitat for covered species 
(Figure 4.1). The protection measures are presented as two separate but interrelated 
conservation strategies. 

 The first is the Riparian Conservation Strategy. It includes protection measures 
implemented in—and adjacent to—surface waters and wetlands. Examples 
include wetland and water typing systems, channel migration zones and wetland 
and riparian management zones. The protection measures that form the Riparian 
Conservation Strategy are described in Section 4b. 

 The second is the Upland Conservation Strategy. It includes measures that 
protect the habitats of covered species by minimizing and mitigating upslope 
forest practices impacts. This strategy includes protection measures related to 
unstable slopes, road construction, maintenance, and abandonment and rain-on-
snow. The protection measures that form the Upland Conservation Strategy are 
described in Section 4c. 

The approach to habitat conservation under the FPHCP includes the development, 
implementation and refinement of Washington’s Forest Practices program through the 
collaborative efforts of program participants (Figure 4.2). The laws, rules and guidance 
designed to minimize and mitigate forestry-related impacts and conserve habitat for 
covered species form the protection measures that represent the foundation of the 
program. 
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Figure 4.1  Structure of Washington’s Forest Practices program and the 
programmatic Forest Practices Habitat Conservation Plan. The program 
is made up of two parts: 1) an administrative framework that consists of 
multiple participants who work collaboratively to develop, implement 
and refine the program; and 2) protection measures that include the 
laws, rules and guidance related to aquatic resources. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• 
Fo

re
st

 P
ra

ct
ic

es
 B

oa
rd

 
• 

D
ep

ar
tm

en
t o

f N
at

ur
al

 R
es

ou
rc

es
 

• 
Fo

re
st

 P
ra

ct
ic

es
 A

pp
ea

ls
 B

oa
rd

 
• 

Fo
re

st
 L

an
do

w
ne

rs
 

• 
C

oo
pe

ra
tin

g 
A

ge
nc

ie
s a

nd
 

O
rg

an
iz

at
io

ns
 

• 
G

en
er

al
 P

ub
lic

 

• 
Fo

re
st

 P
ra

ct
ic

es
 A

ct
 

• 
Fo

re
st

 P
ra

ct
ic

es
 R

ul
es

 
• 

Fo
re

st
 P

ra
ct

ic
es

 B
oa

rd
 M

an
ua

l 
• 

D
N

R
 In

te
rn

al
 G

ui
da

nc
e 

A
dm

in
is

tr
at

iv
e 

Fr
am

ew
or

k 
Pr

ot
ec

tio
n 

M
ea

su
re

s 

Fo
re

st
 P

ra
ct

ic
es

 P
ro

gr
am

 



 
 

 
Final FPHCP – 4. The Plan  135 
 

 

Figure 4.2  The approach to habitat conservation under the Forest 
Practices Habitat Conservation Plan involves the development, 
implementation and refinement of Washington’s Forest Practices 
program. 
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4a.  Forest Practices Administrative 
Framework 

Because Washington’s Forest Practices program encompasses nearly 9.3 million acres of 
forestland and thousands of forest landowners, effective program administration is 
important to the overall approach to habitat conservation. The scope and scale of the 
program requires an administrative framework that goes beyond state government 
agencies to include other groups affected by forest management decisions on non-Federal 
and non-tribal forestlands. The administrative framework represents the structure within 
which program participants work cooperatively to develop, implement, and refine the 
Forest Practices program over time. The framework consists of four components: 
1) program participants, 2) program development, 3) program implementation, and 
4) adaptive management (i.e., program refinement). The following sections describe 
Forest Practices program participants (4a-1), program development (4a-2), program 
implementation (4a-3) and program refinement through adaptive management (4a-4). 

 

4a-1  Forest Practices program participants 

Participants in the Forest Practices program include the Forest Practices Board, certain 
programs within the Washington Department of Natural Resources (DNR), the Forest 
Practices Appeals Board (FPAB), cooperating agencies, tribes, other natural resource 
organizations and the general public. These entities do the work of the program. They 
develop, implement and refine the Forest Practices program to help it meet its goals. 

The structure of the Forest Practices program and its participants is similar to that of state 
government; the Forest Practices Board as the rule-making body fills the legislative role, 
the executive role is filled by DNR as the main coordinating agency, and the judicial role 
is filled by the quasi-judicial FPAB with its administrative review authority. Cooperating 
agencies and organizations as well as the general public represent stakeholders with each 
advocating policy positions that serve their individual interests or agency/organizational 
missions. While stakeholder positions may sometimes conflict, the administrative 
framework within which the Forest Practices program operates ensures each group has a 
role and voice in the process. 

The following sub-subsections describe Forest Practices program participants; their 
respective roles and responsibilities; and how they influence program development, 
implementation and refinement. 

4a-1.1  Forest Practices Board 
Washington’s Forest Practices Board (the Board) sets the specific standards that are the 
basis for the Forest Practices program. The state’s Forest Practices Act (the Act) 
established the Board in 1974 as an independent state agency. The Act directs the Board 
to adopt forest practices rules for non-Federal and non-tribal forestlands that protect 
public resources while maintaining a viable timber industry. Public resources include 
water, fish, wildlife and capital improvements of the state or its political subdivisions.  
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The Act is contained in chapter 76.09 of the Revised Code of Washington (RCW), and 
the forest practices rules adopted by the Board are contained in Title 222 of the 
Washington Administrative Code (WAC).  

The Board consists of 12 members and is an independent state agency staffed by DNR 
and chaired by the Commissioner of Public Lands (or designee) who also administers 
DNR. Directors (or designees) of state agencies—including the Departments of 
Economic Development, Ecology, Agriculture and Fish and Wildlife—also sit on the 
Board. Seven other members are appointed by the governor and include an elected 
member of a county commission or council, a forest landowner (of less than 500 acres), 
an independent logging contractor and members of the general public. 

In addition to adopting rules, the Board also approves the forest practices Board Manual 
(Board Manual), which is an advisory technical supplement to the rules, and which 
guides field practitioners and DNR regulatory staff when implementing certain rule 
provisions. The forest practices rules, together with the Board Manual, largely represent 
the protection measures that are presented in Sections 4b and 4c. 

The Board also directs the forest practices Adaptive Management (AM) program  
(Figure 4.3). The AM program provides science-based recommendations and technical 
information to assist the Board in determining if and when it is necessary or advisable to 
adjust rules and guidance in order to achieve established goals and objectives. The Board 
empowers four entities to participate in the AM program:  

1) the Cooperative Monitoring, Evaluation and Research (CMER) Committee,  

2) the Forests and Fish Policy Committee (FF Policy),  

3) the Adaptive Management Program Administrator (AMPA), and  

4) the Scientific Review Committee (SRC).  

The CMER Committee represents the science component of the program and oversees 
research and monitoring. FF Policy considers CMER Committee research and monitoring 
findings and makes recommendations to the Board related to forest practices rule and/or 
guidance additions or amendments. Both the CMER Committee and FF Policy are open 
to representatives of forest landowners, environmental interests, tribal governments, 
county governments and state and Federal agencies. The AMPA is a full-time employee 
of DNR and is responsible for overseeing the AM program, supporting the CMER 
Committee and reporting to FF Policy and the Board. The SRC performs independent 
peer review of CMER Committee work to determine if it is scientifically sound and 
technically reliable. The SRC may also review non-CMER work, and has, though it does 
not do so frequently.  More information on the AM program is included in Section 4a-4. 

4a-1.2  Washington Department of Natural Resources 
DNR implements the Forest Practices program through the Forest Practices Division 
(FPD) at DNR headquarters in Olympia and the DNR regional offices across the state.  

The FPD coordinates and provides policy direction to the Forest Practices program 
statewide. The FPD coordinates the development of forest practices rules and the Board 
Manual for consideration by the Board, provides technical and policy guidance to region  
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Figure 4.3  Structure of the Forest Practices Adaptive Management 
program 
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Figure 4.4  Regional offices for the Department of Natural Resources for 
the management of the Forest Practices program 
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staff related to program implementation, responds to appeals of agency decisions, creates 
and maintains technology-based tools, develops and delivers forest practices rules 
training and provides technical and scientific support for program implementation. 

The FPD often takes a collaborative approach to Forest Practices program 
implementation, involving representatives of cooperating agencies and organizations in 
its decision-making processes. Typically, Washington Department of Ecology (Ecology) 
and WDFW as well as Federal agencies, tribes, environmental interests and forest 
landowners participate in the development of forest practices rules, the Board Manual 
and technology-based tools that facilitate program implementation. The FPD also 
assumes a primary role in the AM program by employing the AMPA, who acts as a 
liaison between the various AM program components and manages the AM program 
budget and contracts. 

DNR’s regional offices handle most other aspects of the Forest Practices program 
implementation. DNR maintains region offices in six locations throughout the state, and 
each office oversees field-based forest practices within its respective geographic area. 
Region offices are located in Castle Rock (Pacific Cascade Region1), Sedro-Woolley 
(Northwest Region1), Enumclaw (South Puget Sound Region1), Forks (Olympic 
Region1), Ellensburg (Southeast Region1) and Colville (Northeast Region1) (Figure 4.4). 
These same regions are the basis for the management of DNR state trust uplands. 
Management of DNR state trust aquatic lands occurs through three aquatic districts, 
Shoreline, Orca Straits and Rivers, which coordinates with the Aquatic Resources 
Division in Olympia. 

The regional offices are chiefly responsible for forest practices permitting, compliance 
checks and enforcement. Region forest practices staff review and process forest practices 
applications and notifications, perform compliance checks of ongoing forest practices 
activities, take enforcement actions where appropriate, oversee Road Maintenance and 
Abandonment Plans (RMAPs), provide technical assistance to non-industrial forest 
landowners, participate in administrative appeals of agency decisions and regularly 
communicate changes in forest practices rules, guidance and policy to forest landowners 
and cooperating agencies and organizations. 

Staff from the FPD and regional offices regularly meet to discuss and address issues 
related to Forest Practices program development, implementation and refinement. 
Ongoing communication between FPD and region staff helps ensure fair, consistent 
interpretation and application of program requirements within and between DNR’s six 
regions. 

Like the FPD, the regional offices use a collaborative approach to program 
implementation. Cooperating agencies and organizations—and the general public—can 
review and comment on proposed forest practices through an Internet-based system 
known as the Forest Practices Application Review System (FPARS). Also, 
representatives of cooperating agencies and organizations frequently participate in 
interdisciplinary team reviews of forest practices applications by providing DNR staff 
with technical input on potential hazards and risks to public resources and providing 
recommendations to avoid and/or reduce those risks. 

                                                   
1 Region name as of 2004; region names are subject to change  



 
 

 
142                                  Final FPHCP – 4a. The Plan – Forest Practices Administrative Framework 
 

 
Such collaborative approaches to decision-making at both the FPD and regional levels 
arose from the Timber/Fish/Wildlife Agreement crafted in 1987. The success of these 
approaches over the past 15 years has led the Board to adopt rules that require DNR to 
consult its cooperators on issues related to Forest Practices program implementation, thus 
ensuring continued collaboration into the future (WAC 222-12-044). Although the FPD 
and region offices are primarily responsible for forest practices administration, other 
DNR programs support the regulatory program. DNR’s Asset Management and 
Protection Division1 is home to two of these programs.  

 State Environmental Policy Act (SEPA) Center – The SEPA Center is the 
public’s main contact for information related to SEPA processing of forest 
practices applications. Forest practices that have been determined by the Board to 
have the potential for causing substantial environmental impact are subject to 
SEPA requirements, including public review and comment regarding potential 
effects on the environment. The SEPA Center maintains both mail- and e-mail-
based distribution lists for notifying interested parties of proposed forest practices 
activities. Also, the public may review proposed activities on-line through DNR’s 
SEPA Center website at www.dnr.wa.gov/htdocs/amp/sepa/sepahome.html or 
through the FPARS. 

 Riparian Open Space Program (ROSP) – The ROSP is one of many habitat 
protection measures that comprise the Riparian Strategy (see Section 4b), and it 
was created to provide options to owners of forestland that qualify as unconfined 
avulsing channel migration zones (CMZs) under the forest practices rules. 
Unconfined avulsing CMZs are areas where abrupt shifts in stream or river 
location occur, resulting in a complex floodplain environment. Under the rules, 
no timber harvesting or road construction may occur within CMZs due to their 
high ecological value. Under the ROSP, owners of unconfined avulsing CMZs 
may apply to donate or sell the land to DNR or to place a permanent conservation 
easement covering the trees, land or both. DNR screens ROSP applications, 
prioritizes those that qualify and acquires lands based on available funding. 

DNR’s Information Technology Division1 (ITD) also supports the Forest Practices 
program by maintaining the agency’s information-technology infrastructure. This 
includes managing computer systems, maintaining the e-mail system that distributes 
FPARS notifications and managing the agency Internet website for the FPARS and SEPA 
Center. The ITD also maintains the agency’s internal network that supports all 
Geographic Information System (GIS) activities and assists with data set management, 
documentation and distribution. Data distribution is particularly important for 
cooperating agencies and organizations that may want to obtain forest practices datasets 
such as hydrography, site class or unstable slopes. ITD staff also provides GIS analytical 
support for developing specific technology-dependent forest practices projects. 

4a-1.3  Cooperating Agencies and Organizations 
Although DNR is charged with implementing Washington’s Forest Practices program, 
successful implementation involves a broader network of agencies and organizations. 
This includes Ecology and WDFW, Federal agencies, tribes and local governments. It 

                                                   
1 Division name as of 2004; division names are subject to change 
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also includes environmental organizations and forest landowners. Following is a 
description of the roles and responsibilities of those agencies and organizations that 
participate in the Forest Practices program.  

DEPARTMENT OF ECOLOGY 

Ecology plays a significant role in the Forest Practices program because of its designation 
as the “State Water Pollution Control Agency” under the Federal Clean Water Act 
(CWA). One goal of the Forest Practices Act and rules is to ensure compliance with 
water quality standards and Federal water pollution control laws such as the CWA. 
Ecology’s director (or designee) must agree to water quality-related forest practices rules 
before the Board can adopt them. The director’s (or designee’s) membership on the 
Board also gives the agency a role in adopting other forest practices rules. In addition: 

 Ecology’s Water Quality Program staff collaborates with DNR and other 
cooperating agencies and organizations to develop forest practices rules and 
Board Manual guidelines related to water quality protection.  

 Ecology staff participates in forest practices application and notification review 
by providing DNR with technical input and recommendations for avoiding and/or 
mitigating water quality impacts associated with individual forest practices.  

 Ecology is involved in the AM program at all levels, including the CMER 
Committee, FF Policy and the Board. 

Ecology also has enforcement authority related to forest practices. If Ecology determines 
that a forest landowner or operator has failed to comply with forest practices rules related 
to water quality, the agency could seek a stop work order if DNR does not take 
enforcement action. However, Ecology may not impose civil or criminal penalties for 
actions conducted pursuant to a DNR approval or directive. Ecology must notify DNR 
prior to taking action under statutes or rules related to water quality.  

DEPARTMENT OF FISH AND WILDLIFE 

Due to fish and wildlife resource protection responsibilities, WDFW has a significant role 
in the Forest Practices program. The director of WDFW (or designee) is a member of the 
Board, thereby giving the agency a role in the adoption of forest practices rules. Staff in 
WDFW’s Habitat Program participate in drafting forest practices rules and Board Manual 
guidelines prior to Board adoption. In addition: 

 WDFW field staff provide input and recommendations to DNR during forest 
practices application and notification review, particularly if habitat protection 
issues exist.  

 WDFW is involved in the AM program and has representatives on the CMER 
Committee and FF Policy.  

 WDFW staff maintains computerized datasets related to the status of fish and 
wildlife. DNR consults these datasets when processing forest practices 
applications and notifications. 
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In addition to supporting the Forest Practices program, WDFW is responsible for issuing 
permits and regulating activities that could affect the natural bed and/or flow of surface 
waters and that have a potential for adversely affecting fish life. This includes forest 
practices such as installing, maintaining or removing stream-crossing structures (bridges, 
culverts, fords), and yarding logs through or over stream channels. The permit, referred to 
as a Hydraulic Project Approval (HPA), is separate from DNR’s forest practices 
application and notification, and is issued by WDFW. 

As part of the 1999 Forests and Fish Law (Appendix C), the legislature expressed its 
intent that forest practices-related HPAs (chapter 77.55 RCW) should be more closely 
integrated with the forest practices permitting process (chapter 76.09 RCW). WDFW has 
completed integration of forest practices-related HPA applications affecting non-fish 
habitat streams. In November 2004, the Fish and Wildlife Commission adopted a rule 
(chapter 220-110 WAC) that waives the requirement for a Hydraulic Project Approval 
(HPA) for forest practices conducted in or across non-fish-bearing waters conducted 
under an approved forest practices application issued by DNR. A Memorandum of 
Agreement between WDFW and DNR was signed November 2005, which sets forth 
standards to promote continued cooperation between the two agencies in order to achieve 
the two missions: 1) to effectively and efficiently administer state forest practices rules 
and 2) to protect fish life and habitat. Effective June 1, 2005 approval of some forest 
practices applications concurrently serves as approval for specific forest practices-related 
hydraulic projects. 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
FISHERIES 

Like state agencies, the Federal National Oceanic and Atmospheric Administration 
(NOAA) Fisheries is considered a cooperating agency within the Forest Practices 
program. The agency has compliance and enforcement authority under the Endangered 
Species Act (ESA) and oversees implementation of federally approved habitat 
conservation plans involving most anadromous fish species and other marine species. 

NOAA Fisheries staff participate in the AM program through the CMER Committee and 
FF Policy. They provide technical and policy input for the AM program by developing 
scientifically sound approaches to carrying out research and monitoring, interpreting 
findings and formulating recommendations that are forwarded to the Board for 
consideration. The agency also provides input on alternate plans that deviate from 
standard forest practices rules by participating in formal, region-based interdisciplinary 
team reviews coordinated by DNR. The forest practices rules also grant NOAA Fisheries 
a formal role in the development of Board Manual guidelines for alternate plans  
(WAC 222-12-0403). While not formally recognized in the rules, NOAA Fisheries 
personnel are also involved in developing and refining other Board Manual guidelines. 

UNITED STATES FISH AND WILDLIFE SERVICE 

The role of the United States Fish and Wildlife Service (USFWS) in the Forest Practices 
program is similar to that of NOAA Fisheries. USFWS has compliance and enforcement 
authority under the ESA and oversees implementation of federally approved habitat 
conservation plans involving wildlife, non-anadromous (i.e., resident) fish species and 
some anadromous fish species—including bull trout and cutthroat trout. 
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USFWS staff participate in the AM program through the CMER Committee and  
FF Policy, and are also involved in alternate plan review. USFWS assists in developing 
and refining Board Manual guidelines and has a formal role in developing the Board 
Manual guidelines for alternate plans (WAC 222-12-0403). 

ENVIRONMENTAL PROTECTION AGENCY  

The Environmental Protection Agency (EPA) directly oversees compliance with Federal 
water pollution control laws, including the CWA. Specifically, EPA reviews and 
approves Total Maximum Daily Load pollution control plans. The responsibility for 
implementing provisions of the CWA at the state level has been delegated to Ecology, 
which serves as the State Water Pollution Control Agency. EPA is a cooperating agency 
within the Forest Practices program through its participation in the AM program. The 
agency is represented on both the CMER Committee and FF Policy and may assist with 
Board Manual development. 

UNITED STATES DEPARTMENT OF AGRICULTURE FOREST SERVICE 

The United States Department of Agriculture (USDA) Forest Service is involved with the 
Forest Practices program through its role in the Columbia River Gorge National Scenic 
Area. The scenic area was established by congress, and the states of Oregon and 
Washington have entered into a Compact preauthorized by congress to implement the 
Federal Columbia River Gorge National Scenic Area (CRGNSA) Act,  
16 U.S.C. § § 544, et seq. chapter 43.97 RCW, 16 U.S.C. § 544c. The CRGNSA Act 
establishes a national scenic area to protect and provide for the enhancement of the 
scenic, cultural, recreational and natural resources of the Columbia River Gorge and to 
protect and support the economy of the Columbia River Gorge area by encouraging 
growth in existing urban areas and by allowing future economic development in a manner 
that is consistent with paragraph (1).16 U.S.C. § 544a. 

The Board has adopted rules that address the potential effects of forest practices in the 
CRGNSA Act special management area on public resources, recreation and scenic 
beauty. The USDA Forest Service has the responsibility to evaluate compliance of forest 
practices activities that occur on lands designated as the CRGNSA Act “Special 
Management Area.” DNR works collaboratively with the USDA Forest Service to 
regulate forest practices in the Special Management Area, thereby ensuring that 
provisions of the CRGNSA Act are met. The USDA Forest Service also coordinates 
forest practices activities with DNR in cases where the USDA Forest Service and DNR or 
private forestlands are contiguous. 

TRIBAL GOVERNMENTS 

Washington’s tribes are important cooperators in the Forest Practices program. The Act 
and rules direct DNR to consult and cooperate with “affected Indian tribes” when 
developing and implementing many parts of the Forest Practices program. An “affected 
Indian tribe” is any federally recognized tribe that, in writing, requests information from 
DNR on forest practices applications and notifications filed in specific areas  
(WAC 222-16-010). 
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The 29 federally recognized tribes in Washington participate in the Forest Practices 
program to varying degrees. They are involved in many aspects of program 
administration, including program development and implementation and adaptive 
management. Tribal representatives work with staff from DNR and other agencies and 
organizations to draft forest practices rules and Board Manual guidelines, review forest 
practices applications and notifications and provide DNR staff with technical input 
related to these proposals via on-site forest practices reviews and interdisciplinary team 
reviews. Tribes are also involved in the AM program through the CMER Committee and 
FF Policy. The Northwest Indian Fisheries Commission (NWIFC) provides technical and 
policy support for many tribes in western Washington. NWIFC staff also participates in 
Forest Practices program development and implementation as well as adaptive 
management. 

LOCAL GOVERNMENTS 

Local governments––counties and municipalities––are involved in Forest Practices 
program implementation when they share jurisdiction with DNR. Joint DNR-local 
government jurisdiction over forest practices occurs in three areas:  

1) implementation of the state Shoreline Management Act (SMA),  

2) implementation of the State Environmental Policy Act (SEPA), and  

3) processing of Conversion Harvest Option Plans (COHP). 

County governments have been delegated the responsibility for implementing the SMA 
along surface waters designated as shorelines of the state (See Section 4b-1). When forest 
practices are proposed within the Shoreline Management Zone, DNR regions coordinate 
with counties to ensure provisions of both the forest practices rules and the SMA are met. 
When SMA requirements provide less resource protection than forest practices rules, 
operations must still comply with forest practices requirements. 

DNR regions coordinate with local governments on forest practices applications subject 
to review under SEPA, including proposed forest practices activities that have the 
potential for substantial environmental impact, activities where forestland is to be 
converted to another use, activities on lands likely to be converted to urban development 
and activities on lands platted after January 1, 1960. 

DNR also coordinates with local governments on COHPs, which are voluntary 
agreements between a landowner and the local government that allow the landowner to 
maintain the option for converting forestland to a non-forest use at a later date. COHPs 
are limited to the area identified for harvest on the forest practices application. An 
approved COHP often includes certain harvest restrictions and releases the landowner 
from a six-year moratorium on future development.  

In addition to coordinating with DNR on SMA, SEPA and COHP issues, local 
governments may participate in site reviews and interdisciplinary team reviews of 
proposed forest practices—particularly in cases where public works such as roads, 
bridges or water supply facilities maintained by a county or municipality could be 
adversely affected by the proposed forest practices. 
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ENVIRONMENTAL ORGANIZATIONS 

Environmental organizations are engaged in the Forest Practices program through 
adaptive management, CMER and Forests and Fish Policy Committee. Six 
organizations—including the American Lands Alliance, the Northwest Ecosystem 
Alliance, the Pacific Rivers Council, the Washington Environmental Council, the 
Washington Forest Law Center and Washington Trout—have formed the “Conservation 
Caucus.”  

FOREST LANDOWNERS 

Forest landowners participate at all levels in the Forest Practices program. Three of the 
six general public members on the 12-member Forest Practices Board generally represent 
timber interests. By law, one must be an owner of less than 500 acres of forestland and 
another an independent logging contractor (chapter 76.09 RCW). The third typically 
represents a large, industrial forest landowner.  

The population of forest landowners in Washington is extremely diverse, with a wide 
range of goals and objectives for management of their lands. Ownership patterns vary as 
well, with individual holdings ranging from a few acres to more than 100,000 acres. 
Generally, the Washington Forest Protection Association (WFPA) represents large 
industrial forest landowners in the state while the Washington Farm Forestry Association 
(WFFA) represents small forest landowners, although there are a large number of 
landowners who are not members of either organization. 

Both WFPA and WFFA have representatives on the CMER Committee and FF Policy. 
Both organizations encourage their members to attend DNR-sponsored training sessions 
to stay informed of the latest scientific and technical information related to research, 
monitoring and forest practices rule requirements. Many forest landowners also provide 
access to their lands for adaptive management research and monitoring. 

4a-1.4  General Public  
One role of the general public in the Forest Practices program is as reviewers of proposed 
forest practices. Typically, individuals or community organizations concerned about the 
potential impacts of forest practices on public resources and public safety in their local 
area of interest provide verbal or written comment to DNR. General public members are 
notified of proposed forest practices in their area of interest through DNR’s Internet-
based Forest Practices Application Review System (FPARS). Individuals or 
organizations must register with DNR to receive notifications, and registration is free of 
charge by contacting the DNR-Forest Practices Division in Olympia or any of DNR’s six 
region offices. The general public can also review SEPA documents associated with 
Class IV-Special forest practices applications by accessing DNR’s SEPA Center website 
(www.dnr.wa.gov/htdocs/amp/sepa/sepahome.html).  

The general public also participates in the Forest Practices program by: 1) providing 
input on forest practices rules development through the SEPA and Administrative 
Procedures Act (APA) processes, 2) providing input to the Board on forest practices 
Board Manual development and 3) providing input to the AM program. 
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4a-1.5  Forest Practices Appeals Board 
The FPAB was established as part of the 1974 Forest Practices Act to hear appeals of 
forest practices decisions made by DNR. Agency decisions that may be appealed include 
the approval or disapproval of a forest practices application and the issuance of civil 
penalties, stop work orders, notices to comply and notices of intent to disapprove forest 
practices applications. Appeals may be filed by any individual, organization or agency 
affected by a DNR decision. 

The FPAB is housed in the state’s Environmental Hearings Office and its function is to 
provide all litigants a full and complete administrative hearing as promptly as possible, 
followed by a fair and impartial written decision based on the facts and law. The FPAB is 
an independent, quasi-judicial hearings board entirely separate from the DNR and any 
other state, regional or local unit of government. The FPAB consists of three members 
who are appointed by the governor and confirmed by the senate for staggered six-year 
terms. One of the three members must be an attorney. The presiding officer at each 
hearing is an Administrative Appeals Judge on staff within the Environmental Hearings 
Office. 

 

4a-2  Forest Practices program development  

Program development includes the processes by which forest practices rules, Board 
Manual guidelines, internal policies and technology-based tools are created. Forest 
practices activities carried out on covered lands must adhere to the forest practices rules; 
therefore, the rules represent the habitat protection measures for covered species. Board 
Manual guidelines, DNR internal policies and technology-based tools supplement the 
protection measures by providing DNR staff, forest landowners and cooperating agencies 
and organizations with additional direction and information related to rule 
implementation. 

Much of the Forest Practices program related to the protection of aquatic resources has 
been developed and is in place. This occurred when the Board adopted permanent forest 
practices rules (WAC 222) in July 2001 that were based on recommendations in the 
Forests and Fish Report. However, the approach to habitat conservation under the FPHCP 
involves an ongoing cycle of program development, implementation and adaptive 
management-driven refinement (Figure 4.1). Therefore, at some level, program 
development is always occurring. For this reason, a description of the processes by which 
Forest Practices program development occurs is important to understanding the broader 
approach to habitat conservation. The following sections describe the development of 
forest practices rules, Board Manual guidelines, DNR internal policies and technology 
and information-based tools. 

4a-2.1  Forest Practices Rules 
The forest practices rules contained in Title 222 of the Washington Administrative Code 
represent the protection measures on which much of the FPHCP is based. Forest Practices 
Board Manual guidelines and internal DNR guidance supplement the rules and 
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sometimes determine how a particular rule is implemented, but the rules themselves are 
the foundation of the overall conservation strategy. 

Forest practices rules are designed to meet broad performance goals, general resource 
objectives and specific performance targets for the protection of public resources, 
including species covered by the FPHCP. The degree to which forest practices rules meet 
these goals, objectives and targets is the focus of the adaptive management process 
described in Section 4a-4. 

 Performance goals established in the Forests and Fish Report and later adopted in 
rule (WAC 222-12-045 (2)(a)), state that forest practices—either singularly or 
cumulatively—are intended to be conducted in a manner that will not 
significantly impair the capacity of aquatic habitat to: 

1. support harvestable levels of salmonids,  

2. support the long-term viability of other covered species, and  

3. meet or exceed water quality standards (including protection of designated 
uses, narrative and numeric criteria and antidegradation).  

 Resource objectives, while qualitative, are more specific and are tied to 
environmental variables potentially affected by forest practices, including water 
temperature, large woody debris, sediment and hydrology. Resource objectives 
are contained in Schedule L-1 (Appendix N). 

 Performance targets are specific, quantitative measures that define attainable 
target forest conditions and processes. They are tied to the same environmental 
variables listed above and are also found in Schedule L-1 (Appendix N).  

The Forest Practices Act (chapter 76.09.370(6) RCW) specifies that the Board can make 
changes or additions to rules related to aquatic resources in only three circumstances:  

1) If “…the changes or new rules are consistent with recommendations resulting 
from the scientifically based adaptive management process…”  

2) If directed to do so by an “…order of any court having jurisdiction…” or  

3) If “…future state legislation directs the Board to adopt or modify the rules.”  

Even though a court or the state legislature may direct the Board to adjust rules, the 
primary mechanism for rule modification within the Forest Practices program is through 
the adaptive management process. The purpose of the AM program is to produce 
technical information and science-based recommendations to assist the Board in 
determining if and when it is necessary or advisable to adjust forest practices rules and 
guidance in order to achieve performance goals, resource objectives, and performance 
targets. 

Once it has been determined that a new rule or modification of an existing rule is 
necessary, the process of rule development (or rule making) begins. The Administrative 
Procedures Act (chapter 34.05 RCW), the Forest Practices Act (chapter 76.09 RCW), and 
the State Environmental Policy Act (chapter 43.21C RCW) all govern the forest practices 
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rule-making process. The APA encourages agencies to seek participation from interested 
parties and engage in negotiated rule making. It is common practice for the Board to 
encourage Forest Practices program participants to work collaboratively during the rule-
making process. The APA also requires public notification of rule making and public 
hearings allowing for oral and written comment.  

The Board may adopt, amend or repeal a rule without adhering to the normal rule-making 
requirements if it finds that immediate action is necessary to preserve public health, 
safety or general welfare and observing normal time requirements would be contrary to 
the public interest, or if state or Federal law and/or rule, or a Federal deadline for receipt 
of Federal funds requires immediate action. Such “emergency rules” may not remain in 
effect for longer than 121 days after filing and may not be replaced by an identical or 
substantially similar emergency rule unless “conditions have changed.” 

The Act requires the Board to send proposed rules to WDFW and counties for a 30-day 
review and comment period prior to initiating the formal rule-making process. By 
practice, the Board also sends proposed rules to affected tribes. The Act also requires that 
the Board reach agreement with the director of Ecology (or designee) before adopting 
forest practices rules related to water quality. 

The SEPA generally requires that proposed forest practices rules be evaluated by the 
Board to determine if an Environmental Impact Statement (EIS) is required. This 
“threshold determination” typically takes 14 days, but may take longer. If an EIS is 
necessary, preparation can take several months. Sometimes the development of an EIS 
can take much longer based on the complexity of the rule proposal. The Board usually 
tries to coordinate the SEPA process with the APA rule-making process by combining 
public notification and hearing requirements when possible. 

While DNR strives for consensus among Forest Practices program participants during the 
rule-making process, it may sometimes be necessary to present the Board with a final 
product that represents a majority—rather than consensus—opinion. In such cases, DNR 
staff informs the Board of the lack of consensus and provides a briefing on the 
outstanding issues before the Board takes action on proposed rules. 

4a-2.2  Forest Practices Board Manual 
The Forest Practices Board Manual is an advisory technical supplement to the forest 
practices rules that provides technical background and guidance for DNR staff, forest 
landowners and cooperating agencies and organizations when implementing certain rule 
provisions. The Board Manual contains over two dozen sections, each of which provides 
guidance for implementing a specific rule or set of rules. 

Forest practices rules direct DNR to develop and make modifications to the Board 
Manual in cooperation with the Departments of Fish and Wildlife, Agriculture, Ecology 
and other affected agencies; affected tribes; and interested parties that have appropriate 
expertise. DNR staff coordinates the Board Manual development process and convenes 
and leads technical working groups of individuals with relevant background and 
experience. The process typically begins with the working group identifying key 
elements to be addressed. Once the key elements have been identified, the working group 
develops draft documents that are reviewed within the working group and by persons 
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with appropriate expertise outside the working group. Final draft documents are 
forwarded to the Board for review and approval. 

Sometimes it may be necessary to present the Board with a final product that represents a 
majority, rather than consensus, opinion. In situations where the working group does not 
reach consensus, DNR staff informs the Board of the lack of consensus and provides a 
briefing on the outstanding issues before the Board takes action on the proposal. 

Because the Board Manual is an advisory supplement and not part of Title 222 WAC, 
approval by the Board is not subject to requirements of the Administrative Procedures 
Act (APA). Therefore, Board Manual development and approval does not involve formal 
public hearings and SEPA review, although interested parties often have the opportunity 
to comment during Board meetings. Because the Board Manual is not subject to APA 
requirements, the Board has greater latitude when directing the development, 
modification and approval of Board Manual sections. This flexibility allows the Board to 
approve—and DNR to implement—Board Manual sections that might otherwise be 
delayed due to procedural requirements. 

4a-2.3  Department of Natural Resources - Internal 
Guidance 
Internal guidance developed by DNR supplements the forest practices rules and Board 
Manual. The complexity of the rules, details of program administration and variability in 
the forested environment often pose unique challenges for landowners and DNR staff 
attempting to “fit” the regulations to the landscape. Situations commonly arise where 
neither the rules nor the Board Manual provide enough specificity to address a particular 
implementation issue. In these cases it is necessary for DNR—as the lead regulatory 
agency—to develop internal guidance that provides direction consistent with established 
program goals, resource objectives and performance targets.  

Internal guidance for rule implementation is developed within DNR’s Forest Practices 
Division. Once complete, new guidance or changes to existing guidance are 
communicated to all Forest Practices Division and region forest practices staff, followed 
by cooperating agencies and organizations affected by the policies. 

4a-2.4  Information Technology Tools 
Administration of the Forest Practices program is heavily dependent on information and 
technology-based tools. Tools include information systems, such as the FPARS, as well 
as discrete data sets, such as the hydrography layer that forms the basis of the water 
typing system. DNR directs and manages forest practices-related tool development within 
its Forest Practices and Information Technology Divisions. DNR often contracts with 
private vendors to provide oversight and technical assistance related to these projects.  

Cooperating agencies and organizations sometimes assist with developing forest 
practices-related tools by providing technical support and advice. The type and number of 
cooperators involved often depends on the nature of the tool being developed and the 
end-user(s). If the tool would be used solely to support internal processes and would have 
no use outside the agency, DNR would direct tool development with little if any input 
from its cooperators. If the tool and/or its output would be shared with cooperating 
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agencies and organizations, it is likely those same agencies and organizations would be 
involved in tool development. When developing highly technical tools that have both a 
large degree of scientific uncertainty and potentially significant implications for 
protection of covered species, DNR seeks input from the CMER Committee. The CMER 
Committee has technical expertise in a wide range of subjects, making it a valuable 
resource upon which DNR can call to assist with tool development. 

 

4a-3  Forest Practices program implementation 

Forest Practices program implementation follows program development. Once new or 
revised forest practices rules, Board Manual guidelines, internal policies and technology-
based tools have been developed, DNR works with those program participants affected 
by the change to implement the new program components. This typically includes forest 
landowners who must comply with provisions of the Forest Practices Act and rules, and 
cooperating agencies and organizations that support DNR in program implementation. 

Forest Practices program implementation includes multiple components. The first 
component is the DNR-administered forest practices permitting process. Forest 
landowners are required to obtain approval from DNR prior to conducting forest practices 
activities. The permitting process involves reviewing and approving forest practices 
applications and notifications, conducting compliance checks of ongoing forest practices 
activities and taking enforcement actions where necessary. A formal compliance 
monitoring program is currently being developed to measure landowner and operator 
compliance with forest practices rules and to inform DNR’s routine compliance checks 
and enforcement actions.  

The second component of program implementation is DNR technical support. Staff 
specialists within the DNR Forest Practices Division provide expertise in the physical and 
biological sciences and support many aspects of program implementation. 

Program implementation also includes an information, education and training component. 
This is the primary way DNR communicates changes in the Forest Practices program to 
internal agency staff, forest landowners and cooperating agencies and organizations. 

The final component of program implementation is DNR’s Small Forest Landowner 
Office (SFLO). The SFLO serves as a focal point for addressing issues specific to small 
forest landowners in Washington. Each of these program implementation components is 
described in more detail in the following sections. 

4a-3.1  Forest Practices Permitting Process 
The Forest Practices Act authorizes DNR to administer a permitting process to ensure 
that forest practices comply with applicable laws and rules. The permitting process 
requires that forest landowners submit an application or notification to DNR for proposed 
forest practices. Applications differ from notifications based on the risk posed by 
proposed activities and the DNR processing requirements. Forest practices applications 
are required for activities that pose a higher risk to public resources or public safety. 
Applications must be reviewed and approved by DNR before forest practices can begin. 



 
 

 
Final FPHCP – 4a. The Plan – Forest Practices Administrative Framework  153 
 

 

Forest practices notifications are required for lower-risk activities. Notifications do not 
require DNR approval. A notification or approved application represents the forest 
practices “permit” that authorizes forest practices on covered lands. 

In addition to being regulated under the Act, forest practices activities that affect the 
natural bed and/or flow of surface waters and that have a potential for adversely affecting 
fish life are subject to the state’s Hydraulic Code (RCW). The Hydraulic Code is 
administered by WDFW through a permit known as a Hydraulic Project Approval.  
Forest practices that are subject to the Hydraulics Code and require HPA permits are 
described in Sections 4b and 4c of this document.  

4a-3.1.1  CLASSES OF FOREST PRACTICES 

The Act establishes classes of forest practices based on the potential for the proposed 
operation(s) to adversely affect public resources. The Board establishes standards that 
determine which forest practices are included in each class. The different classes 
determine the level of DNR involvement in the permitting process. Low-risk operations 
receive relatively little, if any, review by DNR while higher-risk proposals are subject to 
greater levels of environmental review by DNR and its cooperating agencies and 
organizations. All forest practices, irrespective of class, must be conducted in accordance 
with forest practices rules. 

The Act establishes four classes of forest practices (Class I, Class II, Class III and  
Class IV). 

Class I forest practices are those determined by the Board to have no direct potential for 
damaging a public resource. Examples of Class I forest practices include pre-commercial 
thinning outside riparian zones and road maintenance activities where there is no 
potential for sediment delivery to waters or wetlands. Emergency fire control and 
suppression is also considered a Class I forest practice. 

Class II forest practices are those determined by the Board to have a less than ordinary 
potential for damaging public resources. Class II forest practices require submittal of 
written notification of the operation to DNR. Class II forest practices involve timber 
harvest and/or road construction where no surface waters, wetlands, unstable slopes, 
threatened or endangered wildlife species and/or cultural resources are present on the site. 
Class II forest practices may begin five calendar days following DNR’s receipt of written 
notification. 

Class III forest practices include all operations other than those considered Class I,  
Class II, or Class IV. Class III applications typically include forest practices where 
streams, lakes, wetlands, threatened or endangered wildlife species and/or cultural 
resources are present on-site. A large majority of forest practices applications and 
notifications received on an annual basis are considered Class III. According to program 
records in 2002, 74 percent of all forest practices applications and notifications submitted 
to DNR were Class III. 

Class IV forest practices are separated into two sub-classes: Class IV-Special and  
Class IV-General. Class IV-Special forest practices require compliance with the SEPA 
rules and forest practices SEPA guidelines because they have the potential for a 
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substantial impact on the environment. DNR may require additional information or a 
detailed EIS before determining whether these forest practices may be carried out. 

Class IV-Special forest practices are defined in WAC 222-16-050(1) as: 

1) aerial application of pesticides in a manner identified as having the potential for a 
substantial impact on the environment under WAC 222-16-070 or ground 
application of a pesticide within a Type A or Type B wetland, 

2) specific forest practices listed in WAC 222-16-080 on lands designated as critical 
habitat (state) of threatened or endangered species, 

3) harvesting, road construction, aerial application of pesticides and site preparation 
on all lands within the boundaries of any national park, state park or any park of a 
local governmental entity, except harvest of less than 5,000 board feet within any 
developed park recreation area and park-managed salvage of merchantable forest 
products, 

4) timber harvest or construction of roads, landings, gravel pits, rock quarries or 
spoil disposal areas on potentially unstable slopes or landforms that have the 
potential to deliver sediment or debris to a public resource or that have the 
potential to threaten public safety and which has been field verified by DNR, 

5) timber harvest in a watershed administrative unit not subject to an approved 
watershed analysis under chapter 222-22 WAC or construction of roads, landings, 
rock quarries, gravel pits, borrow pits and spoil disposal areas on snow avalanche 
slopes within those areas designated by DNR—in consultation with the 
Department of Transportation and local government—as high avalanche hazard 
where there is the potential to deliver sediment or debris to a public resource or 
the potential to threaten public safety, 

6) timber harvest, construction of roads, landings, rock quarries, gravel pits, borrow 
pits and spoil disposal areas on archaeological or historic sites registered with the 
Washington Office of Archaeology and Historic Preservation, or on sites 
containing evidence of Native American cairns, graves or glyptic records, as 
provided for in chapters 27.44 and 27.53 RCW, 

7) forest practices subject to an approved watershed analysis under  
chapter 222-22 WAC in an area of resource sensitivity identified in that analysis 
that deviates from the prescriptions in the watershed analysis, and 

8) filling or draining of more than 0.5 acre of a wetland. 

Forest practices on unstable slopes or landforms (see (4) above) are subject to additional 
forest practices SEPA guidelines that go beyond completion of an environmental 
checklist. Proposed timber harvest or construction on potentially unstable slopes or 
landforms must undergo review by a qualified expert with education and experience in 
geology, geomorphology or a related field. The expert must assess the likelihood that the 
proposed forest practices will cause slope movement and the likelihood of sediment or 
debris delivery to a public resource or in a manner that would threaten public safety. In 
addition, the expert must suggest measures to mitigate the identified hazards and risks. 
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The assessment must be submitted as a written report to DNR for use in making a SEPA 
determination. 

Class IV-General forest practices are those activities determined by the Board to be 
related to land uses other than forestry. These proposals may require a license or permit 
from a local government agency associated with a county or city. The local government 
agency assumes lead agency status for purposes of ensuring compliance with SEPA. 
Class IV-General forest practices include: 

1) Forest practices (other than Class I) on lands platted after January 1, 1960, or on 
lands being converted to another use, and 

2) Forest practices that would otherwise be Class III, but that are taking place on 
lands that will not be reforested because of likelihood of future conversion to 
urban development. 

When a forest practices application is determined to be Class IV-General, the local 
government entity (city or county) assumes lead agency status for compliance with SEPA 
rules. In these cases, DNR retains its authority under the Act and rules and may place 
conditions on the permit. In instances when DNR retains lead agency status for  
Class IV-General SEPA compliance, local government entities provide comments and 
may place conditions on the permit to ensure compliance with local critical area 
ordinances. 

In accordance with RCW 76.09.240, DNR is in the process of working with local 
government entities to transfer jurisdiction of Class IV-General forest practices. Each city 
and county in the state is required to adopt ordinances by December 31, 2005, to regulate 
Class IV-General forest practices. These ordinances must: a) establish minimum 
standards for Class IV forest practices; b) set forth necessary administrative provisions; 
and c) establish procedures for the collection and administration of forest practices and 
recording fees. The city or county’s ordinances or regulations must meet or exceed the 
standards set forth in the Forest Practices Rules. DNR, in consultation with Ecology, may 
approve or disapprove the regulations in whole or in part (RCW 76.09.240(3)). To date, 
DNR has transferred authority to regulate Class IV-General forest practices and those 
within the urban growth areas to four counties - Thurston, King, Spokane and Clark - and 
one city, Port Townsend. Several other local jurisdictions are in the process of developing 
programs to regulate Class IV-General forest practices. Assuming the state is successful 
in gaining incidental take coverage through the FPHCP, local jurisdictions—where  
Class IV-General authority has been transferred—may also apply to the Services for 
incidental take coverage. The Federal Services need to be contacted to determine the 
appropriate process for extending incidental take coverage to these Class IV-General 
forest practices. 

Some forest practices within designated urban growth areas (UGAs) may not be Class IV 
forest practices. Exceptions are provided for in 76.09.050 RCW. DNR retains authority 
over forest practices within UGAs where: The landowner provides a written statement 
not to convert to a use other than commercial forest product operations for ten years, 
accompanied by either a forest management plan acceptable to DNR or documentation 
that the land is “designated forestland” and enrolled under the provisions of  
chapter 84.33 RCW; or a conversion option harvest plan has been approved by the local 
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governmental entity and submitted to DNR as part of the application. Additionally, DNR 
retains authority over forest practices within UGAs that are determined to be  
Class IV-Specials. 

Assigning forest practices to different risk classes allows DNR and its cooperating 
agencies and organizations to prioritize workload more effectively. Like most agencies 
and organizations, participants in the Forest Practices program are limited in their 
capacity to review proposed activities. Many reviewers of forest practices focus their 
reviews on those activities that pose the greatest risk to public resources or public safety, 
such as Class IV-Special and/or Class III forest practices. 

4a-3.1.2  FOREST PRACTICES APPLICATION AND NOTIFICATION 
REVIEW 

Under the Forest Practices Act and rules, DNR is responsible for processing forest 
practices applications and notifications from individuals who are planning to conduct 
forest practices that are regulated under the Act and rules. DNR region offices administer 
the permitting process for forest practices applications and notifications. 

Whether a notification or an application needs to be filed depends on the class of forest 
practices involved. Prior to initiating work, forest landowners and/or operators are 
required to submit a notification to DNR for Class II operations and submit an application 
and obtain approval from DNR for Class III or Class IV applications. A notification or 
approved application represents the forest practices “permit” that authorizes forest 
practices on covered lands. Class I forest practices can be conducted without submitting 
an application or notification to DNR, but must still adhere to forest practices rule 
requirements. 

The class determines when operations can begin. The Act and rules establish timelines 
for the permitting process: 

 Work on Class II forest practices may begin five calendar days after DNR 
receives a complete notification. 

 Class III and Class IV forest practices must be approved, approved with 
conditions or disapproved by DNR within 30 calendar days after receipt of a 
complete application; however, DNR is directed to act on Class III applications 
that do not require field review within 14 calendar days.  

 Class IV forest practices that require an EIS receive 30 days additional review 
when ordered by the Commissioner of Public Lands (chapter 76.09.050 RCW).  

When DNR receives a forest practices application or notification, it evaluates the 
proposal for unstable slopes, hydric soils, forested wetlands, threatened and endangered 
species, rain-on-snow zones, cultural/archaeological sites and city or county permit 
requirements. Staff classify the permit based on the outcome of the screening, and enter it 
into the FPARS for review by DNR field staff and cooperating agencies and 
organizations. 

The degree of field review each application receives depends on the level of risk to public 
resources. Class II applications generally receive less field review than Class III or  
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Class IV applications, because the likelihood for impact to public resources or public 
safety is low. DNR field staff prioritize on-site review of applications based on their local 
knowledge of the area and the information contained in the forest practices application. 

DNR typically conducts site reviews of proposed forest practices if public resources such 
as fish habitat or water quality are potentially affected by the proposal. If complex issues 
arise that require expertise in a specific scientific discipline, DNR field staff request 
technical assistance. Depending on the issue, technical assistance may be provided from 
within the DNR Forest Practices Division or may come from cooperating agencies and 
organizations such as WDFW, Ecology or affected tribes. DNR arranges a site review of 
the proposal with one or more technical specialists to provide input and recommendations 
related to the issue(s) identified by DNR field staff. After considering input and 
recommendations received from the technical specialist(s), DNR field staff approve, 
conditionally approve or disapprove the application. Applications that are conditionally 
approved have one or more restrictions or “conditions” in order to ensure compliance 
with all applicable forest practices rules and guidelines and to prevent material damage to 
public resources. 

In some cases, a forest practices application is reclassified after a field review. The most 
common reason for reclassification is that features identified on—or absent from—the 
forest practices application were actually absent from or present on the site. For example, 
an application initially classified as Class II because it included no mapped typed waters 
may be reclassified as Class III if the field review determines a typed water was present 
on-site. Also, applications initially classified as Class III because the office screening 
detected no unstable slopes may be reclassified as Class IV-Special if the field review 
confirms the presence of such slopes. Both situations are fairly common due to the 
limited accuracy of remotely sensed information that serves as the basis for forest 
practices base maps and office screening tools. 

If an application is determined to be Class IV-Special because it proposes harvesting or 
construction on potentially unstable slopes or landforms, a geotechnical evaluation must 
be performed by a qualified expert as described in WAC 222-10-030. In addition to 
meeting the qualifications of the forest practices rules, this expert must also be licensed 
by the state of Washington as a geologist, because performing forest practices-related 
slope stability work is considered to be practicing geology. More information on 
geologist licensing can be found in chapter 18.220 RCW and WAC 308-15. 

DNR uses the qualified expert’s report to determine if the proposed forest practices are 
likely to have a probable significant adverse impact on the environment and therefore 
requires an EIS. In making its determination, DNR evaluates whether the proposal: 

 is likely to increase the probability of mass movement on or near the site,  

 would deliver sediment or debris to a public resource or in a manner that would 
threaten public safety, and  

 whether the movement and delivery are likely to cause significant adverse 
impacts.  

The forest practices rules direct DNR to evaluate the proposal using appropriate expertise 
and in consultation with other affected agencies and tribes. The use of DNR agency 
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technical and scientific support to evaluate slope stability issues is described in  
Section 4a-3.2. 

When a forest practices application is determined to be Class IV-General, the local 
government entity (city or county) assumes lead agency status for compliance with SEPA 
rules. In these cases, DNR retains its authority under the Act and rules and may place 
conditions on the permit. In instances when DNR retains lead agency status for  
Class IV-General SEPA compliance, local government entities provide comment and 
may place conditions on the permit to ensure compliance with local critical area 
ordinances. 

The Act mandates that administration and enforcement of all Class IV-General forest 
practices be transferred from DNR to local governments by December 31, 2005  
(RCW 76.09.240). This transfer of jurisdiction requires that local governments update 
their critical area ordinances, including clearing and grading ordinances, to meet or 
exceed the forest practices rules in place at the time of transfer. DNR will determine if 
and when local ordinances meet the requirements set forth in chapter 76.09.240 RCW. 
Once this occurs, the Commissioner of Public Lands will transfer to the local government 
entity the authority to regulate all Class IV-General forest practices. 

Alternate Plans 
An alternate plan is a tool forest landowners can use to develop site-specific 
management plans for forest practices regulated under the Forest Practices Act.  
WAC 222-12-0401 describes the alternate plan process, including their review by 
interdisciplinary teams. An alternate plan may deviate from the standard forest practices 
rules, as long as the plan provides public resource protection at least equal in overall 
effectiveness to the protections afforded by the Act and rules. 

Both large and small forest landowners can submit an alternate plan. Small forest 
landowners who want assistance in preparing an alternate plan may seek assistance from 
the SFLO. Each plan must contain: 1) a map of the area covered, 2) a description of how 
the alternate plan provides public resource protection to meet the DNR approval standard, 
3) a list of the forest practices rules that the alternate management plan is intended to 
replace, 4) descriptions of any monitoring or adaptive management strategies associated 
with the plan, 5) a description of an implementation schedule, and 6) justification 
showing that sufficient common physical characteristics exist for forest practices 
applications submitted separately under the same alternate plan. 

Upon receipt of a forest practices application associated with an alternate plan, DNR 
appoints an interdisciplinary team to determine if the plan provides resource protection at 
least equal in overall effectiveness to the protections afforded by the Act and rules. The 
composition of the interdisciplinary team is determined by DNR; however, 
representatives of WDFW and Ecology—as well as any affected tribe—are invited to 
participate. The team determines if the proposal meets the DNR approval standard. If the 
interdisciplinary team provides DNR with a consensus recommendation regarding 
alternate plan approval, conditional approval or disapproval, the agency is directed to 
give substantial weight to that recommendation when making its decision.  

Guidelines for alternate plans are in the Board Manual and include template prescriptions 
specific for small forest landowners. Template prescriptions are prescriptions for 
common situations that are repeatedly addressed in alternate plans. If a small landowner 
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chooses to follow a template, the standardization of a template alternate plan will make 
the plan layout and approval process more efficient, while continuing to maintain 
protection of public resources. An interdisciplinary team may submit a recommendation 
for approval, conditional approval or disapproval of a forest practices application 
associated with a template alternate plan without a site visit. The Board Manual also 
contains recommendations for alternate plans or alternate harvest restrictions that meet 
riparian functions, the effectiveness of strategies for meeting resource objectives and 
protecting public resources, and criteria to assist the department in determining whether a 
small forest landowner alternate plan qualifies as a low impact alternate plan. 

It is anticipated that the alternate plan process will continue to evolve and improve over 
the life of the FPHCP. Alternate plans for small forest landowners may incorporate 
longer timeframes and encompass a landowner’s entire forestland property. DNR’s 
approval criteria for longer-term management plans will be developed in conjunction 
with the Federal agencies and will meet Federal ESA requirements. DNR is responsible 
for conducting audits of landowners’ compliance with the terms of alternate plans. The 
audit includes review and approval of each landowner’s scheduled performance reports 
(either in the office or on-site) when a performance report is required. The audits will be 
consistent with the terms of any agreements with the Federal government regarding the 
protection of fish and water quality. 

4a-3.1.3  COMPLIANCE AND ENFORCEMENT 

The Act authorizes DNR to ensure that all classes of forest practices comply with both it 
and the forest practices rules. Initiation of work under an approved application or 
notification represents the beginning of the compliance and enforcement phase. 

Compliance Checks of Ongoing Forest Practices 
DNR field staff, forest landowners, timber owners and operators are responsible for 
ensuring that ongoing forest practices are in compliance with the Act and rules. Field 
staff prioritize compliance visits based largely on the potential risk to public resources 
posed by the operation. For example, forest practices that propose substantial road 
construction in steep terrain are more likely to receive regular compliance visits than 
those with limited road construction on gentle slopes. Generally, prioritization coincides 
with the class of forest practice. Class III and Class IV forest practices typically receive 
much more frequent compliance visits than Class II forest practices. Other factors that 
influence the number of compliance visits include operator experience and proficiency 
and the time of year the operation is conducted. This targeted approach helps DNR 
ensure the effective and efficient use of field staff when carrying out its resource 
protection responsibilities. 

Compliance checks are used to identify the level of forest operations in compliance and 
the information gathered is utilized towards the goal of continual improvement. 
Improvement to the program may include clarification of rule language, improved 
administration of the rules, additional education and training, and/or rule modification. 
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Compliance Monitoring 
One of DNR’s responsibilities is to ensure that operators and landowners are complying 
with the forest practices rules when conducting forest practices activities. According to 
WAC 222-08-160 (4), “the department shall conduct compliance monitoring that 
addresses the following key question: are forest practices being conducted in compliance 
with the rules? The department shall provide statistically sound, biennial compliance 
audits and monitoring reports to the Board for consideration and support of rule and 
guidance analysis. Compliance monitoring shall determine whether forest practices rules 
are being implemented on the ground. An infrastructure to support compliance will 
include adequate compliance monitoring, enforcement, training, education and budget.” 

Monitoring landowner and operator compliance with the forest practices rules is also an 
important component of Schedule L-1. Schedule L-1 also serves as the resource 
objectives for the Adaptive Management program (Appendix N). Although 
“effectiveness” monitoring is the primary focus of the Adaptive Management program, 
compliance monitoring plays an integral part. Compliance monitoring asks whether the 
rules are being followed, while effectiveness monitoring determines if the rules as 
applied are meeting Forest Practices program goals, resource objectives and performance 
targets. 

The objective of the compliance monitoring program is to determine if forest practices 
are being conducted in compliance with the rules in effect since July 2001 (effective date 
of the new Forests and Fish rules). To reach this end, the goals of the compliance 
monitoring program are as follows: 

 results must be credible and defensible 

 sampling design provides required information  

 program must be sustainable, easily understood, and manageable 

 program must be progressively implemented and adjustable over time 

 includes biennial reporting of results to the Forest Practices Board 

■ results are reported to the Services and EPA, where applicable 

An internal working group led by DNR has developed a framework (or plan) for a 
statewide compliance monitoring program. The work group consists of representatives 
from DNR’s Forest Practices program, Washington Departments of Ecology and Fish and 
Wildlife, and the U.S. Fish and Wildlife Service. This group reviews the applicable forest 
practices rules and develops protocols for data collection to make the determination of 
“compliance” or “non-compliance.” The framework for the compliance monitoring 
program includes the following components:   

 determining which rules to review first,  

 identifying the type of data to be collected,  

 determining sampling methods, sample size and measurement techniques,  

 deciding how data will be analyzed, processed and reported,  
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 designing a preliminary assessment to evaluate field data collection processes, 
and 

■ resolving funding, staffing, equipment and training needs. 

An external review committee assists the internal work group by reviewing the program, 
offering suggestions for improvement and assisting in prioritizing the rule selection 
process. Its members represent the above-mentioned organizations along with the 
following groups: large industrial forest landowners, small non-industrial forest 
landowners, the Environmental Protection Agency (EPA), tribes, the conservation caucus 
and NOAA Fisheries.  

The compliance monitoring program is designed to be responsive to evolving needs, and 
works initially to address rules having the greatest influence on protection of aquatic 
resources. Because of the extent and complexity of the forest practices rules, monitoring 
efforts are developed and implemented using a phased approach. The goal of the first 
phase was primarily to test the process by gathering compliance data on the riparian 
management zone (RMZ) rules along fish bearing streams. The information gained from 
this preliminary assessment helped to identify where the compliance survey process 
needs to be improved and strengthened. It will be followed by compliance monitoring 
surveys that address other forest practices rules in addition to the RMZ rules. Each phase 
will build on the previous phase. This approach allows for a thorough development of 
survey design and procedures. 

RMZ Preliminary Assessment 
The preliminary assessment, conducted in late 2004, reviewed compliance with the  
RMZ rules for fish-bearing (Type S and Type F) streams. In addition to collecting 
compliance data, it served as a “dry run” to gain a clearer picture of staffing, budget and 
equipment needs; a refinement of statistical methodology and data needs; identification 
of logistical challenges; and a final determination of the field data collection procedures 
and forms. 
 
The RMZ compliance monitoring preliminary assessment project used a random 
sampling methodology in order to estimate the proportion of completed forest harvest 
activities in compliance with WAC 222-30-021, 222-30-022, and 222-30-040. The areas 
sampled were selected from forest harvest activities identified on forest practices 
applications and included only those RMZ’s adjacent to fish-bearing waters (Type 1, 
Type 2, or Type 3 waters or Type S and Type F waters). Applications that included  
20-acre exempt parcels, alternate plans, HCPs, land use conversions, or hardwood 
conversions were excluded in order to focus the survey effort on the most common forest 
practices applications and to best utilize the limited compliance monitoring resources. 
Determination of fish-bearing waters was based on the approved typing for the selected 
forest practices applications. Forest practices documents that modified stream typing after 
the approval were also considered during the sampling and screening process. 

Sample Size and Population 
One hundred forest practices applications that were approved between July 1, 2001 and 
June 30, 2002 were randomly selected — 50 in western Washington and 50 in eastern 
Washington. Access problems and weather-related challenges prevented the survey crews 
from conducting surveys on all the sites selected. The total sample size was  



 
 

 
162                                  Final FPHCP – 4a. The Plan – Forest Practices Administrative Framework 
 

 
78 applications — 43 on the westside and 35 on the eastside. The sample population of 
applications approved between July 2001 and June 2002 was selected for two reasons: 
the sampling period corresponded to the first year of implementation of the new forest 
practices rules based on the Forests and Fish Report; and these applications had the 
greatest probability of being completed. Forest practice applications are generally valid 
for two years following the approval date. The use of an entire year as the sampling 
period reduced the amount of seasonal variation in application submission among 
landowners so that one landowner is not more likely to be sampled based upon the annual 
application submittal practices. 
 
The population was stratified between eastern and western Washington due to the 
difference in the RMZ rules on each side of the state (WAC 222-30-021 and  
222-030-022). This was the only stratification used. Stratification was limited in the 
preliminary assessment to maintain efficiency and to keep the project manageable. 
 
Data Collection 
Data collection was limited to those data fields identified as necessary to determine 
compliance with the selected WAC’s. In general, the data fields included stream type, 
width and segment length verification as well as RMZ width verification; presence of 
yarding corridors, stream adjacent parallel roads and/or CMZs; harvest option selected 
(including verification of the Desired Future Condition (DFC) calculations if run); 
information about any harvest occurring in the core zone; size and species of trees left in 
the inner and outer zones (based on the harvest option selected); location and species of 
trees left in the outer zone relative to sensitive sites; and compliance with down wood 
requirements, wildlife reserve trees, and bull trout overlay shade requirements. The data 
collection forms reflected the differences between the RMZ rules in eastern and western 
Washington.   
 
In addition to on-site data gathered as a part of the rule review, other pertinent 
information was collected as part of the preliminary assessment to better estimate the 
time commitment needed to complete the surveys. For example, each surveyor was asked 
to record their drive time to the site; the harvest option chosen by the applicant and 
whether the surveyors collected data for the DFC (Desired Future Condition) calculation; 
type of terrain (gentle, moderate, steep); how easy or difficult it was to walk through the 
vegetation to take measurements; and length of time to review the forest practices 
application (prior to going on-site) and length of time for the field measurements. This 
information will be used to formulate the budgetary requirements and other resources 
needed for a successful compliance monitoring program.    
 
Measurement Techniques 
Field measurement techniques and protocols used to evaluate compliance with the rules 
were the same techniques available for landowners and operators as they apply the rules 
to their operations. The monitoring survey crews used the forest practices rules and the 
forest practices board manual procedures to evaluate the RMZ’s for compliance. This 
included the Desired Future Condition (DFC) program for the westside sites and the 
eastside high elevation sites. 
 
In order to ensure consistency across crews, survey team leaders and Forest Practices 
Division personnel jointly conducted the first surveys as a training exercise. Division 
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personnel also filled in for survey team leaders on some surveys. 
 
Sampling Unit 
Stream segments were used as the sampling units. If the applicant identified segments on 
the forest practices application, those were used as the sampling unit. If the applicant had 
not identified segments, stream segments were designated generally using stream 
confluences as the segment breaks. Each segment was then assigned a random number 
from a random number generator to identify the segment to be surveyed. This was done 
prior to the survey crews going into the field to take measurements. 
 
Sampling Method 
All applications (Class II, Class III, Class IV) approved between July 1, 2001 and  
June 30, 2002 were prioritized for sample selection based on a random number 
assignment. Applications were then screened for water typing, and those with Type 1-
Type 3 streams were selected. If more than one stream segment was included in the 
application, the segment to be surveyed was randomly selected. Landowner permission 
was requested for access to the survey sites. Where permission was denied, those 
randomly selected survey sites were skipped over and sites further down the list were 
selected. 
 
Table 4.1  Western Washington Type 1-Type 3 RMZ Preliminary 
Assessment Results.   

 
Total Surveys 43 
# Compliant 39 
% Compliant 91% 
# Non-compliant 4 
% Non-compliant 9% 

 
Table 4.2  Eastern Washington Type 1-Type 3 RMZ Preliminary 
Assessment Results.   

 
Total Surveys 35 
# Compliant 22 
% Compliant 63% 
# Non-compliant 7 
% Non-compliant 20% 
# Compliance 
Undetermined 

 
6 

% Compliance 
Undermined 

 
17% 

 
 
Preliminary Assessment Review 
After completing the surveys, the survey team leaders and the Forest Practices Division’s 
Compliance Monitoring coordinator met to review procedures and determine how to 
improve the sampling methods. In general, suggestions included revising the forms to 
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collect additional information; reviewing ways to determine compliance with the shade 
rule in areas covered by the bull trout overlay; and revising methods to determine 
compliance, other than a time-consuming 100 percent cruise in densely stocked inner 
zone areas.   
 
Many of the difficulties in determining compliance with RMZ rules in eastern 
Washington occurred on applications where the bull trout overlay applies. It proved 
challenging to determine whether certain trees removed in the inner zone would have 
provided shade to the stream. It was also challenging to determine whether stumps were 
part of the harvest on the application being surveyed (harvest in 2001-2002), or from a 
harvest previous to the Forests and Fish rules. This led to uncertainty (17 percent of the 
applications where compliance was not determined) but not necessarily “non-
compliance.” The 20 percent non-compliance rate in eastern Washington (seven surveys) 
was primarily the result of harvest in the inner zone when basal area requirements 
weren’t met; not leaving 21 of the largest trees in the inner zone when required; or 
harvesting trees within the bull trout overlay that likely provided shade to the stream.      
 
Table 4.4 depicts a high rate of compliance with the forest practices rules during calendar 
years 2002 - 2003, as determined by the number of enforcement actions taken. There is 
overlap between the approval time periods of the applications reflected in Table 4.4 and 
the applications sampled in the RMZ preliminary assessment (July 1, 2001 to  
June 30, 2002). It is important to note the results illustrated by Table 4.4 reflect 
compliance with all forest practices rules, while the RMZ preliminary assessment viewed 
a small subset of the rules. More importantly, Table 4.4 shows the number of 
enforcement actions taken, including notices to comply and stop work orders. The RMZ 
preliminary assessment recorded whether the application was in compliance with the 
RMZ forest practices rules, regardless of whether a violation occurred. On several 
applications surveyed in eastern Washington, the application was deemed “non-
compliant” because the applicant had not left 21 of the largest trees/acre in the outer 
zone. While the forest practices application in this instance was technically out of 
compliance, the important question of when does non-compliance result in public 
resource damage, or a violation, is not answered by a simple yes/no response on a data 
collection form. As presented in Section 4a-3.1.3 of the FPHCP, compliance and 
enforcement activity by DNR Foresters is “front-loaded” as much as possible when 
reviewing forest practices applications so as to avoid non-compliance, which would result 
in actual or potential public resource damage. A non-compliance finding during a 
compliance survey does not provide an explanation for the non-compliance  
(i.e., misinterpretation of the rules or purposeful intent); and also does not indicate 
whether actual or potential resource damage was a result of the non-compliance. 
Consequently, these will be important matters to resolve in future surveys as compliance 
monitoring moves forward and becomes institutionalized with the Forest Practices 
program.    
 
It was also determined that while the survey team leader position helped maintain 
consistency between the surveys, there were still some differences in the way the surveys 
were conducted. The survey team leaders for the preliminary assessment were DNR 
forest practices foresters who conducted the surveys in addition to their regular job 
responsibilities. Having dedicated survey team leader positions whose primary 
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responsibility is compliance monitoring, along with more thorough training would ensure 
greater consistency between the surveys. 

The primary goals of the preliminary assessment were achieved — to gather and analyze 
information about compliance with the RMZ rules; and most importantly, to scrutinize 
the logistics, fine-tune the methods for future surveys, and determine the resources 
needed for an effective compliance monitoring program. The lessons learned will result 
in a more effective process for the next set of rules reviewed. 

Future Plans for the Compliance Monitoring Program  
Work has begun on the development of the second phase of the monitoring project: 
compliance with the rules covering forest road construction, maintenance and 
abandonment. Subsequent phases include surveys, in the following priority order, of the 
rules covering: 
●  Type Np & Type Ns streams,  
● perennial initiation points,  
● sensitive sites, 
● unstable slopes;  
● exempt 20 acre parcels;  
● alternate plans;  
● wetland management zones.  
 
The following table highlights a proposed timeline for rule review. It outlines the 
implementation of the phased approach, as mentioned earlier, to compliance  
monitoring —in this proposal, compliance monitoring surveys for forest practices rules 
are phased in beginning approximately every fiscal year. Each new phase will include 
collecting the new data plus the data from the previous phases. For example, at the same 
time the road construction, maintenance and abandonment rules are surveyed, data on 
Type S and Type F RMZ rules (if those types of RMZs are present) will be collected. The 
Type Np, perennial initiation points, sensitive sites, and Type Ns rules survey will also 
include collecting data on both the RMZ rules, and road construction, maintenance and 
abandonment rules, if appropriate. Each active implementation phase builds on to the 
preceding phase. All phases are preceded by a planning and development stage. So while 
an active field survey is taking place, work is ongoing to develop the next phase of rule 
review. The order and timing in which each phase is introduced (i.e., rule surveys 
occurring at a faster pace) may change as the compliance monitoring program evolves. In 
addition, to be most efficient, some rule surveys may be combined to begin at the same 
time. 
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Table 4.3  Proposed Forest Practices Compliance Monitoring Timeline     
            
Rules      Proposed Start Date   
Type S & Type F RMZ Rules     July 2006           
Road Construction, Maintenance and Abandonment Rules  July 2007         
Type Np, PIPs, Sensitive Sites, Type Ns Rules    July 2008       
Unstable Slopes Rules      July 2008     
20 Acre Exempt Rules        July 2009   
Alternate Plan Rules        July 2009     
Wetlands          July 2010   
            

 

The Forest Practices program continues to actively seek state funding from the legislature 
and support from its partners to effectively implement the compliance monitoring 
program. Funding for the next biennium (2005-2007) includes approximately  
$2.1 million dollars supporting the compliance monitoring program, with approximately 
$170,000 passed through to WDFW and $269,000 to Ecology. DNR plans to work 
cooperatively with WDFW and Ecology to conduct the field surveys and analyze the 
data. DNR is currently in the process of establishing a position to manage the compliance 
monitoring program and anticipates having the manager hired by January 2006.     

The implementation of a well-designed compliance monitoring program will offer 
agencies, the public and the Forest Practices Board insight into the question of whether 
forest practices are being conducted in compliance with the rules. Ultimately, a 
successful compliance monitoring program combined with the information gained 
through the Adaptive Management program will result in continuous improvement in 
compliance of the forest practices rules and work to further protect, maintain and enhance 
the public resources of the state. 

Enforcement 
The Act and the Board both, by policy, encourage informal, practical, result-oriented 
resolution of alleged violations and action needed to prevent damage to public resources. 
It is also Board policy to use a progressive approach to enforcement that begins with 
consultation and voluntary efforts to achieve compliance while reserving civil penalties 
(i.e., monetary fines) to more serious infractions. When forest practices are found to be 
out of compliance with the rules, DNR has a number of compliance and enforcement 
options it may choose to take. These include supplemental directives, informal 
conferences, notices to comply, stop work orders, technical assistance compliance 
notices, notices of correction, corrective actions, civil penalties, disapprovals, financial 
assurances and criminal penalties. Each of these options is described below. 

Supplemental Directive 
A supplemental directive is an informal advisory notice from DNR to the landowner, 
timber owner or operator regarding specific actions DNR prefers or minor changes to the 
operation. 
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Informal Conference  
An informal conference is an informal discussion between DNR and the landowner, 
timber owner or operator to assist with forest practices rules compliance and to prevent 
compliance problems. The process is educational and advisory. DNR is required to give 
the operator and/or representative an opportunity for an informal conference prior to 
taking further enforcement action unless damage to public resources is imminent.  
WAC 222-46-020 describes informal conferences in more detail. 

Notice to Comply 
A notice to comply is an official, formal enforcement document. It is served to the 
landowner, timber owner or operator, and it informs him or her of the need to comply 
with the direction detailed in the notice––to correct a failure to comply with the rules or 
to take action to prevent resource damage when there has been no violation, unauthorized 
deviation or negligence. Also, if a violation, deviation, material damage or potential for 
material damage to a public resource occurs, and DNR determines that a stop work order 
(see below) is unnecessary, DNR must issue a notice to comply. Oftentimes, notices to 
comply are used as an administrative tool to make minor changes to an approved forest 
practices application. When used in this way, a notice to comply does not mean the 
landowner, timber owner or operator has violated the Act or rules. Notices to comply are 
final orders of the DNR subject to appeal. RCW 76.09.090 and WAC 222-46-030 
describe notices to comply in more detail. 

Stop Work Order 
A stop work order is an official, formal notice served to an operator to temporarily or 
permanently shut down all or part of an operation in progress. DNR has the authority to 
issue a stop work order if there is any violation of the Act or rules, there is a deviation 
from an approved application or immediate action is necessary to prevent continuation of 
or to avoid material damage to a public resource. This action may be taken to prevent 
material damage to public resources when no violation, unauthorized deviation or 
negligence has occurred. A stop work order is a final order of DNR, subject to appeal, 
and effective immediately upon service. RCW 76.09.080 and WAC 222-46-040 describe 
stop work orders in more detail. 

Technical Assistance Visit Compliance Notice and Notice of Correction 
Technical assistance visit compliance notices are used when a violation is discovered 
during a technical assistance visit and a stop work order is unnecessary. A notice of 
correction is used only when a violation of the forest practices rules is discovered and 
other enforcement documents cannot be served. Both kinds of notices are served to a 
landowner, timber owner or operator to inform him or her of the need to comply with the 
direction in the notice. Technical assistance visit compliance notices and notices of 
correction are official, formal enforcement documents created by the Regulatory Fairness 
Act of 1995. Neither notice is a final order of DNR or is subject to appeal to the Forest 
Practices Appeals Board. Chapter 43.05 RCW describes these notices in more detail. 

Corrective Action 
A corrective action is an action taken by DNR to correct or repair a site condition 
required by a final order of DNR or a final decision of the Forest Practices Appeals Board 
in cases where a landowner, timber owner or operator fails to correct or repair the site. 
Before taking corrective action, DNR must first determine the associated cost of the work 
to be performed and give notice of the cost to the landowner, timber owner or operator. If 
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the landowner, timber owner or operator fails to complete the work, DNR may conduct 
the work and recover the cost. RCW 76.09.120 and WAC 222-46-050 describe corrective 
actions in more detail. 

Civil Penalty 
A civil penalty is a monetary fine imposed by DNR when other enforcement measures are 
not effective in securing compliance with provisions of the Act or when a violation 
results in significant damage to public resources. Anyone who violates provisions of the 
Act or forest practices rules or who converts forestland to a use other than commercial 
forest without the consent of the county, city or town is subject to a civil penalty. Each 
violation is subject to a maximum $10,000 penalty. A civil penalty is a final order of the 
DNR and is subject to appeal. RCW 76.09.170 and WAC 222-46-060 describe civil 
penalties in more detail. 

Notice of Intent to Disapprove and Disapproval 
DNR has the authority to disapprove any forest practices application or notification 
submitted by any person who has failed to comply with a final order or decision, or who 
has failed to pay any civil penalty. DNR is required to provide written notice of its intent 
to disapprove future applications and notifications. The disapproval is in effect for up to 
one year or until compliance is achieved, whichever is longer. This is a final order of 
DNR subject to appeal. While the disapproval is in effect, the violator may not serve as a 
person in charge of, be employed by, manage or otherwise participate to any degree in 
forest practices activities. RCW 76.09.140 and WAC 222-46-070 describe disapprovals 
in more detail. 

Financial Assurances 
DNR has the authority to require financial assurances before a landowner, timber owner 
or operator conducts any forest practices activity in cases where the landowner, timber 
owner or operator has, within the preceding three-year period: 1) operated without an 
approved forest practices application, 2) continued to operate in breach of—or failed to 
comply with—the terms of a stop work order or notice to comply, or 3) failed to pay any 
civil or criminal penalty. The financial assurance required could be in the form of a bank 
letter of credit, a cash deposit, a savings account assignment or a corporate surety bond 
executed in favor of DNR. DNR may deny any forest practices application or notification 
for failure to submit financial assurances as required. RCW 76.09.140 and  
WAC 222-46-090 describe financial assurances in more detail. 

Criminal Penalty 
Any person who conducts forest practices or knowingly aids or abets another in 
conducting forest practices in violation of the Act or rules can be found guilty of a gross 
misdemeanor, punishable by a fine and/or imprisonment. RCW 76.09.190 and  
WAC 222-46-080 describe criminal penalties in more detail. 

For routine enforcement, DNR currently employs 47 Forest Practices Foresters (FPFs), 
stationed in six regional offices throughout the state. The current number of approved 
Forest Practice Applications and Notifications (FPA/Ns) varies daily as new permits are 
approved and older permits expire. However, most permits are valid for two years. 
Therefore, the number of permits approved over a two-year period can give a general 
indication of the number of permits valid at any one time—approximately 10,000 to 
12,000 FPA/Ns. There are a small number of multi-year permits approved under specific 
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circumstances (approved alternate plans, road maintenance and abandonment plans and 
watershed analysis permits) that may be valid for up to five years. Because there are very 
few of these permits, they have little influence on the current number of valid FPA/Ns. 

Table 4.4 illustrates the total number of FPA/Ns approved during the 2002 and 2003 
calendar years and the number of enforcement actions taken during the same time period. 
Enforcement documents depicted in the table are stop work orders and notices to comply. 
As described earlier, these documents are used for both non-violation and violation 
situations. Non-violation situations include: 

 Authorized changes to the FPA/N 

 Modification of an approved FPA/N in order to avoid resource damage, often as a 
result of new information becoming available  

 Unauthorized deviations from the approved FPA/N where there is no direct 
violation of the forest practices rules and no significant public resource damage 

Violation situations include unauthorized deviations from the approved FPA/N where 
there is a direct violation of the forest practices rules and thus damage to—or potential 
for damage to—a public resource. 

 
Table 4.4  Forest Practices Compliance and Enforcement Activity for 
2002-2003.   

 

  Stop Work Order Notice to Comply 

  Non-Violation Violation Non-Violation Violation 
Total FPA/Ns 

approved 

 REGION 2002 2003 2002 2003 2002 2003 2002 2003 2002 2003 
Central 0 0 4 6 136 117 15 30 1394 1327 
            
Olympic 0 0 2 5 12 14 10 15 678 691 
            
Northeast 4 0 14 20 102 74 40 40 1228 987 
            
Northwest 1 0 19 16 63 64 33 38 698 766 
            
SPS 2 0 6 2 7 1 4 3 606 612 
            
Southeast 0 0 0 0 18 14 15 7 346 324 
            
Southwest 0 0 0 4 83 61 15 8 617 672 

            

Totals 7 0 45 53 421 345 132 141 5,567 5,379 
 
Note – in 2004, Central and Southwest Region were consolidated into the Pacific Cascade Region. 
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During calendar years 2002-03, 10,946 FPA/Ns were reviewed and approved. During the 
same time period there were a total of 1,144 enforcement documents prepared  
(10 percent). Of these, 773 were for non-violations (7 percent) and 371 were for 
violations (3 percent). Therefore, of the enforcement documents prepared, approximately 
68 percent are for non-violations and 32 percent are for violations. Approximately  
6 percent of the violation enforcement documents go on to secondary enforcement such 
as a civil penalty or notice of intent to disapprove. Assuming these data are fairly 
representative, the overall non-compliance rate, which results in a civil penalty or notice 
of intent to disapprove, is very low. 

Results from ongoing compliance checks of forest practices and the developing 
compliance monitoring program will work to inform one another over time so as to more 
efficiently and effectively target limited compliance and enforcement resources. As 
explained earlier, Forest Practices Foresters prioritize compliance checks on those 
FPA/Ns that are suspected of having the highest risk to public resources. However, the 
formal compliance monitoring program, through the use of sampling, may reveal areas in 
need of more focused field compliance efforts. Or, it may be found that the current 
practice is effective at correcting most of the violations that could have resulted in 
resource damage. Similarly, information learned about certain rule groups through 
ongoing compliance checks may be used to help prioritize the efforts of the formal 
compliance monitoring program. An information feedback loop between the two 
programs will result in continuous improvement in each and increased compliance over 
time. 

4a-3.2  Technical Support  
DNR’s Forest Practices Division has a staff of natural resource specialists that provide 
technical support for the Forest Practices program. These individuals have education and 
training in the physical and biological sciences, including geology, geomorphology, 
hydrology, soils, riparian and aquatic ecology and fisheries biology. Most with 
backgrounds in the physical sciences are licensed under the state’s geologist licensing 
law as geologists, engineering geologists and/or hydrogeologists and meet the Act’s 
definition of “qualified expert” for assessing slope stability issues. The primary role of 
the technical staff is to provide complete, objective interpretations of technical and 
scientific information for use in developing policies and making decisions related to 
forest practices matters. 

Technical staff spend a significant portion of their time assisting region forest practices 
field staff with forest practices application review. Most often, technical staff are called 
on to review slope stability and channel migration issues related to a particular forest 
practices proposal.  

 For slope stability issues, staff review typically includes: 1) determining if all 
unstable slopes and/or landforms were recognized and correctly identified in the 
proposal, and 2) assessing the hazards and risks associated with the proposed 
activities. Technical staff perform an on-site evaluation of the proposal and 
review supporting geotechnical reports prepared by qualified experts  
(for Class IV-Special forest practices). They give the results of their review to 
region forest practices staff responsible for approving or disapproving the 
application.  
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 Channel migration issues are handled in a similar manner, with technical support 
staff determining if a channel migration zone is present on-site and, if so, if the 
zone was delineated in accordance with forest practices rules and Board Manual 
guidance. 

In addition to providing forest practices application review, DNR’s technical staff also 
evaluate alternate plans. Alternate plans typically include deviations from standard forest 
practices rules. Technical support staff participate in interdisciplinary team reviews of the 
hazards, risks, and benefits associated with alternate plan proposals. Issues most often 
include harvesting in riparian and channel migration zones, but other deviations from 
forest practices rules are evaluated as well. 

Technical staff participate in the Adaptive Management program through the CMER 
Committee. Technical staff help identify research and monitoring priorities, develop 
study plans, administer contracts and evaluate research results. In some cases, technical 
staff are directly involved in the management and/or implementation of Adaptive 
Management projects such as the development of “rule implementation tools.” Rule 
implementation tools are generally technology-based products that DNR uses to 
implement forest practices rules. Examples include the Water Typing/Fish Habitat Model 
and the Landslide Hazard Zonation project. 

When a DNR decision is challenged through a forest practices appeal, technical staff 
members are sometimes called on as expert witnesses. As witnesses, staff members are 
expected to give objective interpretations of any technical and scientific information 
related to the appeal. Due to their specialized training and experience, technical staff also 
help develop forest practices training programs and often serve as instructors. They have 
developed and delivered training for internal agency personnel, landowners, operators, 
and cooperating agency and organization personnel on topics such as unstable slopes and 
channel migration zones. 

4a-3.3  Information, Education and Training 
Forest practices rules require DNR to “…conduct a continuing program of orientation 
and training, relating to forest practices and rules thereof, pursuant to Revised Code of 
Washington 76.09.250” (WAC 222-08-140). DNR conducts ongoing training programs 
to educate internal agency staff, forest landowners and staff from cooperating agencies 
and organizations on forest practices rule implementation. Examples of training activities 
include: training for Forest Practices program participants when new forest practices 
rules are adopted; training for new DNR forest practices staff; refresher courses for DNR 
forest practices staff; ongoing forest practices training for outside organizations  
(e.g., Washington Contract Loggers Certification); and special training requests. 

DNR relies on a variety of processes to provide information and training to internal 
agency staff and cooperating agencies and organizations. The DNR Forest Practices 
Division has on staff a Training Manager who schedules, organizes and manages the 
statewide forest practices training program. Statewide training has included topics such as 
new rule training, unstable slope training and hands-on training for how to locate a 
channel migration zone. The Training Manager schedules, organizes and manages the 
two-day training on forest practices rules provided annually for the Washington Contract 
Logger Association (WCLA). The WCLA offers a five-day training course to 
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participants, which includes the two-day forest practices rules training for operators 
seeking state certification. The two-day course provided by DNR covers subject areas 
such as water typing, riparian areas and wetlands, channel migration zones, unstable 
slopes and road maintenance and abandonment. Other statewide training is offered in 
accordance with the needs of DNR region staff, forest landowners and cooperating 
agencies and organizations. 

DNR region offices develop and implement their own training in response to specific 
needs in their regions. Examples of training developed and implemented by individual 
DNR regions include training on identification of bankfull width and training on best 
management practices for forest road construction and maintenance. 

DNR region staff generally deliver both statewide and region specific training. In 
addition, each region office holds regular TFW “cooperator” meetings as a means of 
communicating changes in rules, rule implementation or application processing to Forest 
Practices program participants. Cooperator meetings are an important mechanism to 
assure fair, uniform application of forest practices requirements within and among DNR’s 
six regions. DNR region staff also organize informal meetings where technical or 
scientific information is presented as a way of keeping field practitioners informed about 
recent research findings. 

4a-3.4  Small Forest Landowner Office 
Recognizing the ecological and economic importance of non-industrial private 
forestlands to the state, the Washington legislature funded and directed DNR to establish 
the Small Forest Landowner Office, which would serve as a resource and focal point for 
small forest landowner concerns and policies (chapter 76.13 RCW). Established in 2000, 
the SFLO has an overall goal of maintaining the economic viability and environmental 
quality of small forestland holdings. In addition, the SFLO has defined the following 
objectives: 

 promote, implement and manage the Forest Riparian Easement Program 

 provide expertise in the management of small forest landholdings 

 provide expertise of government programs applicable to small forest holdings 

 develop alternative management and harvest plans for small forest holdings 

 collect demographics on small forest landowners and their land holdings 

 recommend incentives to improve management of small forest holdings for water 
quality and other environmental and economic goals 

To assist the SFLO in achieving these objectives, the legislature also authorized the 
establishment of a Small Forest Landowner Office Advisory Committee. This committee 
consists of seven members, including representatives from the Departments of Ecology 
and Fish and Wildlife, and a tribal representative. Four additional committee members 
are small forest landowners appointed by the Commissioner of Public Lands from a list 
of candidates submitted by the board of directors of the WFFA. 
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4a-4  Forest Practices program refinement/adaptive 
management 

The Services define adaptive management as a method for examining alternative 
strategies for meeting measurable biological goals and objectives and then, if necessary, 
adjusting future conservation management actions according to what is learned. The 
Services require an adaptive management strategy for habitat conservation plans that 
pose a significant risk to covered species at the time an Incidental Take Permit is issued 
due to significant data or information gaps. The adaptive management strategy should  
1) identify the uncertainty and the questions that need to be addressed to resolve the 
uncertainty; 2) develop alternative strategies and determine which experimental strategies 
to implement; 3) integrate a monitoring program that is capable of detecting the 
necessary information for strategy evaluation; and 4) incorporate feedback loops that link 
implementation and monitoring to a decision-making process that results in appropriate 
changes in management. The FPHCP includes a formal, structured Adaptive 
Management program that includes each of these components. The framework of the AM 
program is described in the forest practices rules (WAC 222-12-045). 

A series of key questions guides adaptive management research and monitoring priorities. 
These key questions represent the most significant scientific uncertainties facing 
developers of the Forests and Fish Report in 1999. Some FFR recommendations—later 
adopted as forest practices rules—were developed based on limited scientific data. 
Recognizing this, FFR authors recommended these areas be the focus of the AM 
program. Key questions were developed for environmental variables potentially affected 
by forest practices. Questions relate to sediment, large woody debris (LWD), stream 
temperature, hydrologic change, and forest chemicals; they can be found in Schedule L-1 
(Appendix N). Schedule L-1, part of the FFR and later adopted by the Forest Practices 
Board in February 2001 with minor revisions, includes a description of the three overall 
performance goals, resource objectives as defined by the functional objectives and 
performance targets, and three key questions concerning compliance, effectiveness, and 
validation monitoring. Schedule L-1 serves as the foundation for the AM program, and 
more specifically guides the development of research and monitoring projects described 
in the CMER Workplan (Appendix H). Key questions—and therefore research and 
monitoring priorities—are likely to change over time as Adaptive Management proceeds 
and new information becomes available. Changes to resource objectives, performance 
targets and research and monitoring priorities, while at the discretion of the Forest 
Practices Board, would typically be reviewed and agreed to by the Forests and Fish 
Policy Committee. Upon approval of the FPHCP by the Services, any future substantive 
changes to these AM program elements would require concurrence by the Services. 

The AM program was created for three reasons: 

1) To ensure programmatic changes will occur as needed to protect covered 
resources 

2) To ensure predictability and stability in the process of change so that forest 
landowners, regulators and interested members of the public can anticipate and 
prepare for change 
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3) To ensure quality controls are applied to scientific study design, project execution 

and interpreted results 

The purpose of the AM program is to produce technical information and science-based 
recommendations to assist the Board in determining if and when it is necessary or 
advisable to adjust forest practices rules and guidance in order to achieve program goals, 
resource objectives and performance targets (See Section 4a-2.1). As a result, a 
successful AM program is essential to ensuring the ongoing development and 
implementation of measures that effectively conserve the habitats of species covered 
under the FPHCP. 

The AM program—like the broader Forest Practices program—consists of multiple 
components, each of which has a specific role in the adaptive management process. The 
following sections describe the AM program components, the process by which adaptive 
management occurs and the research and monitoring programs currently underway. 

4a-4.1  Adaptive Management - Components and Process 
The primary components of the Adaptive Management program include the Board,  
FF Policy, the CMER Committee, the AMPA and the SRC (Figure 4.3). Three of these 
program components—the Board, FF Policy and the CMER Committee—reflect the 
broad stakeholder representation that exists within the Forest Practices program as a 
whole. Therefore, like the Forest Practices program, the AM program structure 
encourages participation by all parties with an interest in the regulation of forest practices 
on non-Federal and non-tribal forestlands in Washington. The role of each AM program 
component and its relationship to other program components is described below. 

FOREST PRACTICES BOARD  

The Board manages the AM program in an open process that includes comments and 
recommendations from the general public. The Board approves CMER Committee 
members, establishes key research and monitoring questions and resource objectives, 
approves research and monitoring priorities and projects, approves CMER Committee 
budgets and expenditures, oversees fiscal and performance audits of the CMER 
Committee, participates in the dispute resolution process and considers recommendations 
from FF Policy for adjusting forest practices rules and guidance. 

FORESTS AND FISH POLICY  

FF Policy makes recommendations to the Board regarding CMER Committee priorities 
and projects, final project reports and forest practices rule and/or guidance amendments. 
FF Policy membership is self-selecting and generally includes the state Departments of 
Natural Resources, Fish and Wildlife and Ecology; Federal agencies (including NOAA 
Fisheries, USFWS, EPA and the USDA Forest Service); forest landowners; tribes; local 
governments; environmental interests and the governor’s office. Members of the general 
public are welcome to attend FF Policy meetings. 
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COOPERATIVE MONITORING, EVALUATION, AND RESEARCH 
COMMITTEE  

The CMER Committee oversees and conducts research and monitoring related to Forest 
Practices program goals, resource objectives and performance targets. Its purpose is to 
advance the science needed to support the adaptive management process. The committee 
is charged with developing and managing, as appropriate: 1) scientific advisory groups 
and sub-groups, 2) research and monitoring programs, 3) a set of protocols to define and 
guide the execution of the process, 4) a baseline dataset used to monitor change and  
5) a process for policy approval of research and monitoring projects and use of external 
information.   

The CMER Committee is composed of individuals who have expertise in scientific 
disciplines to address forestry, fish, wildlife and landscape process issues, including mass 
wasting, hydrology and fluvial geomorphology. Membership is approved by the Board 
and is open to the state Departments of Natural Resources, Fish and Wildlife and 
Ecology; Federal agencies (including NOAA Fisheries, USFWS and EPA); forest 
landowners; tribes; local governments and environmental interests. 

ADAPTIVE MANAGEMENT PROGRAM ADMINISTRATOR  

The Adaptive Management Program Administrator is a full-time employee of DNR and 
is responsible for overseeing the AM program and for supporting the CMER Committee. 
The AMPA makes regular reports to FF Policy and the Board on program and project 
priorities, status and expenditures. The AMPA has credentials as a program manager, 
scientist and researcher. 

SCIENTIFIC REVIEW COMMITTEE  

The Scientific Review Committee is contracted by CMER to carry out an independent 
peer review process to determine if work performed by the CMER Committee is 
scientifically sound and technically reliable. The SRC is comprised of individuals who 
have experience in scientific research and who have no affiliation with the CMER 
Committee. SRC members are selected by the SRC coordinator and can be nominated by 
the CMER Committee. The CMER Committee determines what products should be 
subject to review by the SRC; however, the SRC generally reviews final reports of 
CMER Committee studies, study proposals, final study plans, certain CMER Committee 
recommendations and pertinent studies not published in a CMER Committee-approved, 
peer-reviewed journal. Other products that may require review include external 
information or data, work plans, requests for proposal and progress reports. 

The adaptive management process involves all program components detailed above. A 
process framework for implementing the program is described in the FFR and  
WAC 222-12-045. A more detailed process guide was developed and is incorporated into 
the Board Manual as Section 22 – Guidelines for Adaptive Management Program. The 
section serves as a procedures manual for the AM program and clearly defines the roles 
and responsibilities of the various program components and the process by which 
information flows from the CMER Committee to FF Policy and from FF Policy to the 
Board. Section 22 was adopted by the Forest Practices Board in September 2005. It can 
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also be accessed on DNR’s website: 
www.dnr.wa.gov/forestpractices/board/manual/section22.pdf.  

Complementing the Board Manual section on adaptive management is the CMER 
Committee Protocols and Standards Manual, which describes the operational aspects of 
the program’s research and monitoring branch. The Protocols and Standards Manual 
defines the roles and responsibilities of the CMER Committee, its members and its 
Scientific Advisory Groups, as well as their relationships with other positions and 
committees. The Protocols and Standards Manual also describes processes such as project 
prioritization, project management, budgeting, accounting, and contracting. A provisional 
edition of the manual, dated February 2005, was approved by CMER. While the 
procedural sections are complete, other sections including data and document 
management and dispute resolution are in progress. 

4a-4.2  Research and Monitoring Programs 
The CMER Committee produces an annual work plan that describes the various adaptive 
management research and monitoring programs, associated projects and work schedule 
(Appendix H). The CMER Work Plan is intended to inform CMER Committee 
participants, the Forest Practices Board, policy constituents and members of the public 
about CMER Committee activities. The programs in the work plan have been prioritized 
based on the level of scientific uncertainty and resource risk associated with the priorities 
of Schedule L-1 (Appendix N). CMER has worked to implement the high priority 
programs first to ensure that the most important questions about resource protection are 
answered before the less important ones where there is lower scientific uncertainty or 
lower resource risk. The plan is a “living document” that will be revised in response to 
research findings, changes in policy objectives and funding. The 2006 CMER Work Plan 
includes four programs: effectiveness and validation monitoring, extensive monitoring, 
intensive monitoring and rule implementation tools. 

EFFECTIVENESS AND VALIDATION MONITORING 

Effectiveness monitoring is designed to evaluate the degree to which forest practices 
rules and guidance meet performance targets and resource objectives. Validation 
monitoring will determine if the performance targets are appropriate for meeting the 
stated resource objectives. For example, effectiveness and validation monitoring might 
address these questions:  

 Do riparian management zone requirements provide 85 percent of large woody 
debris recruitment potential for a stand on a trajectory toward desired future 
condition (performance target/effectiveness monitoring)? 

 And, if achieved, will the desired future condition provide complex in- and near-
stream habitat (resource objective/validation monitoring)? 

Effectiveness and validation monitoring are sometimes referred to as “prescription” or 
“best management practice” (BMP) monitoring because they are conducted at a site scale 
and generally focus on specific rule prescriptions or practices. 
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The CMER Committee has identified 15 effectiveness and validation monitoring 
programs (CMER Work Plan 2006). Each program has several associated projects, some 
of which are currently underway. Others have not yet reached the scoping phase. 

EXTENSIVE MONITORING 

Extensive monitoring evaluates the statewide status and trends of key watershed 
processes and habitat conditions across lands covered under the FPHCP. Extensive 
monitoring is a landscape-scale assessment of the effectiveness of forest practices rules to 
attain specific performance targets. This is different from effectiveness monitoring, which 
evaluates the effect of specific prescriptions or practices at the site scale. Extensive 
monitoring is designed to provide periodic measures of rule effectiveness that can be 
used in the AM process to determine if progress is consistent with expectations. For 
example, extensive monitoring might address the question: Are higher than expected 
stream temperatures on covered lands decreasing with time and, if so, at what rate is the 
reduction occurring? 

The CMER Committee has identified four extensive monitoring programs: 1) riparian 
status and trend monitoring, 2) fish passage trend monitoring 3) road sub-basin scale 
effectiveness monitoring and 4) wetlands trend monitoring (CMER Work Plan 2006). 
Currently, all extensive monitoring programs are in the scoping and design phase. 

INTENSIVE MONITORING 

Intensive monitoring is a watershed-scale research program designed to evaluate 
cumulative effects and provide information that will improve our understanding of the 
interactions between forest practices and covered resources. An evaluation of cumulative 
effects at a watershed scale requires an understanding of how individual actions or 
practices influence a site and how the associated responses propagate downstream 
through the system. This understanding will enable the evaluation of the effectiveness of 
forest practices applied at multiple locations over time. Evaluating biological responses is 
similar and requires an understanding of how various actions interact to affect habitat 
conditions, and how system biology responds to habitat changes. 

CMER Committee staff prepared a draft scoping paper that identifies potential intensive 
monitoring objectives and critical questions. Contacts with outside programs with similar 
interests in intensive monitoring are being pursued to identify opportunities for 
collaboration. 

RULE IMPLEMENTATION TOOLS 

Rule implementation tools are projects designed to develop, refine or validate protocols, 
models and targets used to facilitate forest practices rule implementation. Two types of 
rule tool projects have been identified:  

 The first types are known as Methodological Projects and involve the 
development, testing or refinement of field protocols and models used in the 
identification and location of important landscape features such as water type 
breaks, unstable slopes and sensitive sites. Current projects focus on developing a 
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Geographic Information System-based water typing model and a statewide 
landslide hazard screen.  

 The second types are known as Target Verification Projects. Projects in this 
category are designed to assess the validity of performance targets thought to 
have an uncertain scientific foundation, such as the Desired Future Condition 
basal area targets for riparian management zones. 

The CMER Committee has identified ten rule implementation tool programs consisting 
of 24 projects (CMER Work Plan 2006). The CMER Committee and DNR have agreed 
to assign management and oversight of rule implementation tools to DNR. DNR advises 
the CMER Committee on project priorities and provides regular status reports for 
ongoing projects.  

TYPE N STREAM DEMARCATION AND DESIRDED FUTURE CONDITION 
STUDY – ADAPTIVE MANAGEMENT AT WORK  
 
CMER has completed two studies identified as high priority. The first study, the Type N 
(non-fish-bearing) stream demarcation study Phase I: Pilot Study, was intended to gather data 
to help refine the demarcation of perennial and seasonal Type N steams. Non-fish-bearing 
streams (Type N) are divided into seasonal (Type Ns) and perennial (Type Np) streams. The 
correct demarcation between Type Np and Type Ns streams is important because they have 
different protective measures under the forest practices rules. The second study was the 
validation of the western Washington riparian desired future condition (DFC) performance 
targets. This study was intended to evaluate the current riparian DFC performance targets for 
riparian stands adjacent to fish-bearing streams in western Washington. DFC means the forest 
stand conditions of a mature riparian forest at 140 years of age. 
 
The purpose of the Type N stream study was to (a) test a field protocol for collection data on 
the initiation of perennial flow, and (b) to collect sufficient data to assess basin area 
variability for use in the design of a statewide data collection effort envisioned to follow the 
pilot study. Ten cooperators collected field data at a total of 224 Type N steams in 15 study 
areas, nine in western Washington and six in eastern Washington. The Pilot study confirmed 
that the field protocol was adequate to consistently collect data that could be used to identify 
the Type Np/Type Ns break. The study also found that there was considerable variability 
among basin areas, with precipitation class providing a better means of stratification than 
either present default regions or ecoregions. The study also provided information on observed 
basin sizes that indicated that the default basin areas used in the forest practices rules – when 
the perennial initiation point cannot be located in the field – were different than actual 
observed basin area. Observed basin areas were smaller than default basin areas. The average 
observed basin area in the coast region, westside region, and eastside regions, respectively, 
was 8, 22 and 118 acres, which is 61 percent, 42 percent, and 39 percent of the default basin 
areas in the forest practices rules. In light of this CMER study, the Forests and Fish Policy 
Committee informed the Board that the existing default basin areas for determining stream 
perennial initiation points (PIPs) in WAC 222-16-031(3) and (4) are incorrect. FF Policy 
recommended to the Board on August 16, 2005, that the default basin area language be 
deleted from the WACs and replaced with language that refers readers to the Forest Practices 
Board Manual Section 23 to help them locate PIPs in the field. 
 
The objectives of the DFC study were to a) document characteristics of mature, unmanaged 
conifer and mixed composition riparian stands in western Washington; b) estimate mean 
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basal area per acre by site class and compare the results with the current DFC performance 
target values in the forest practices rules; and c) estimate values for other stand attributes and 
evaluate their feasibility as DFC performance target metrics. A random sample of  
113 riparian stands west of the Cascade Mountains was selected for study. The study showed 
that basal area per acre of mature unmanaged conifer-dominated riparian stands is 
significantly different from the values used in the forest practices rules. The study did not 
show that basal area per acre of mature unmanaged conifer-dominated riparian stands is 
significantly different by site class (current rules establish that basal area targets differ by site 
class), but did suggest that site class maps are incorrect. In addition, a suite of alternative 
target metrics was evaluated on the basis of their ability to characterize stand structure, 
variability, biological/ecological significance and cost/feasibility. None were clearly superior 
to basal area per acre as a DFC target metric. In light of this CMER study, FF Policy 
recommended on August 16, 2005 that the Board consider rulemaking by investigating the 
scope of potential outcomes to resolve the issues identified in the DFC study. The scoping 
study will help determine what portion of and to what extent the forest practices rules need to 
be changed to address the issues identified in the DFC study.  
 
The Type N Demarcation and DFC studies were the two highest priority adaptive 
management projects identified in the FFR. These studies were initiated, completed, and 
peer–reviewed by SRC, and the FF Policy forwarded rule change recommendations to the 
Board. This demonstrates the Adaptive Management program is successful at meeting the 
intent of WAC 222-12-045. For information on additional CMER studies refer to  
Appendix H, the CMER Work Plan. 
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4b.  Riparian Strategy 

The protection measures included in the FPHCP are presented in two separate but related 
strategies. The Riparian Strategy—described in this section—includes protection 
measures that apply to surface waters, wetlands and adjacent areas. These measures are 
designed to restore and maintain riparian processes that create aquatic habitat, with 
particular emphasis on LWD recruitment and shade retention. The Upland Strategy, 
which is described in Section 4c, includes measures that apply to upslope areas generally 
located outside the aquatic and riparian environments. These measures are designed to 
restore and maintain upslope processes that affect aquatic habitat such as erosion and 
hydrology.   

The Riparian Strategy includes aquatic and riparian-related forest practices rules and 
Board Manual guidance that protect the habitats of species covered under the FPHCP. 
Additional guidance developed and issued by the DNR Forest Practices Division for 
riparian-related forest practices rule and/or Board Manual implementation is also part of 
the Riparian Strategy. 

From a biological perspective, the protection measures represent the level of habitat 
conservation for species covered under the FPHCP. From a regulatory perspective, they 
represent the performance standards with which forest practices must comply. Protection 
measures, together with the administrative framework described in Section 4a, make up 
the Forest Practices program that is the basis of the FPHCP (Figure 4.1).  

Because many protection measures are fairly lengthy, the FPHCP provides a summary—
rather than a complete detailing—of some Riparian Strategy components. Where 
additional protection measure requirements apply, the text directs the reader to the 
applicable WAC chapter and/or forest practices Board Manual section. To the extent 
protection measures in the Riparian Strategy differ from the applicable WAC and/or 
Board Manual section, the requirements in the WAC and/or Board Manual take 
precedence. Furthermore, WAC 222-50-040 states the forest practices rules contained in 
chapters 222-24 through 222-38 WAC—road construction & maintenance, timber 
harvesting, reforestation and application of forest chemicals—are automatically 
superseded if they are inconsistent with any applicable safety regulations, or with any 
orders or directives having the force of law and based on any applicable safety 
regulations (i.e., hazard tree removal). 

Conservation Objective 
The conservation objective of the Riparian Strategy is to restore riparian function to high 
levels on lands covered by the FPHCP and to maintain those levels once they are attained 
(WAC 222-30-010(2); Forests and Fish Report, (Appendix B);  
Schedule L-1 (Appendix N). Schedule L-1, in particular, serves as a guide for both the 
riparian and upland strategies and is the foundation for the Adaptive Management 
program. It identifies functional objectives for key aquatic conditions and processes 
potentially impacted by forest practices. In addition, Schedule L-1 establishes 
performance targets for specific forest conditions and watershed processes. The Riparian 
Strategy supports the overall performance goals established in the Forests and Fish 
Report, in Schedule L-1 and later adopted in rule (WAC 222-12-045(2)(a)), which states 
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that forest practices – either singularly or cumulatively – are intended to be conducted in 
a manner that will not significantly impair the capacity of aquatic habitat to:  

1. support harvestable levels of salmonids, 

2. support the long-term viability of other covered species, and  

3. meet or exceed water quality standards (including protection of designated uses, 
narrative and numeric criteria and antidegradation).   

Riparian functions include large woody debris recruitment, sediment filtration, stream 
bank stability, shade, litterfall and nutrients, in addition to other processes important to 
riparian and aquatic systems. The approach to restoring riparian function differs for 
different parts of the state:  

 In western Washington, protection measures are designed to place riparian forests 
on growth trajectories toward a “desired future condition” (DFC). DFC is defined 
as the condition of a riparian forest stand at 140 years of age. This age is assumed 
to be representative of a mature forest stand that provides the full range of 
ecological functions important for the survival and recovery of covered species. 

 In eastern Washington, protection measures are intended to provide for stand 
conditions that vary over time. Varying stand conditions are designed to mimic 
natural disturbance regimes within a range that meets resource objectives and 
maintains general forest health. 

Classification of Surface Waters and Wetlands 
The Riparian Strategy includes two separate systems for classifying aquatic habitats. The 
first is a “water typing” system that classifies surface waters, including rivers, streams, 
lakes, ponds, impoundments and tidal waters. The second is a “wetland typing” system 
that applies to both forested and non-forested wetlands, including bogs. The water or 
wetland type governs the level of protection for FPHCP-covered species and their 
habitats. These typing systems are the foundation for many riparian-related protection 
measures, some of which include riparian and wetland management zones, channel 
migration zones, equipment limitation zones, and operational restrictions to minimize 
soil, channel and stream bank disturbance.  

These and other riparian protection measures are described below. A discussion of the 
rationale behind the Riparian Strategy is included in Section 4d. 

 

4b-1  Water typing systems 

As of the writing of this document, the permanent water typing system described in the 
FFR and forest practices rules is still under development. Until that system is completed 
and adopted by the Board, forest practices are regulated under a modified interim water 
typing system. At the February 2005 Forest Practices Board meeting, the Board agreed to 
continue to follow the provisions of the original interim rule (WAC 222-16-031) while 
using new water type maps (based on the permanent water typing system - Type S,  
Type F, Type Np and Type Ns streams. See Section 4b-1.2). The new maps for western 
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Washington were put into operation on March 1, 2005. DNR is in the process of 
developing new water type maps for eastern Washington, and plans to implement the new 
maps in March 2006. Until then, water type maps for eastern Washington continue to use 
the traditional water typing system (Type 1, Type 2, Type 3, Type 4 and Type 5 streams). 
Descriptions of both systems are included in this plan, but riparian protection measures 
are described in relation to the permanent water typing system. 

The interim water typing system relies on a physical channel measurement commonly 
known as “bankfull width” to help define some water types. In addition, some protection 
measures use bankfull width to guide forest practices rule implementation. 

Forest practices rules define “bankfull width” as the lateral extent of the water surface 
elevation perpendicular to the channel at bankfull depth. “Bankfull depth” is the average 
vertical distance between the channel bed and the water surface elevation required to 
completely fill the channel to a point where water would spill onto the floodplain or 
intersect a terrace or hillslope. When applied to lakes, ponds or impoundments, bankfull 
width is the line of mean high water. When applied to tidal waters, bankfull width is the 
line of mean high tide. More information on bankfull width and bankfull depth can be 
found in WAC 222-16-010. 

 

4b-1.1  Interim Water Typing System 
The interim water typing system is a numeric, five-class system. Surface waters are 
assigned a numeric “type” that gives an indication of the waters’ beneficial use and 
importance to fish, wildlife and humans (WAC 222-16-031). Waters are referred to as 
“Type 1,” “Type 2,” “Type 3,” “Type 4,” or “Type 5.” Generally, the lower the numeric 
value, the greater the beneficial use. Therefore, Type 1 and Type 2 waters have more fish, 
wildlife and human use than do Type 4 and Type 5 waters. 

 Type 1 waters are all waters within their ordinary high water marks that have 
been inventoried as “shorelines of the state” under chapter 90.58 RCW (Shoreline 
Management Act) and the rules promulgated pursuant to that chapter. However, 
Type 1 waters do not include those waters’ associated wetlands as defined in 
chapter 90.58 RCW. Generally, “shorelines of the state” include larger lakes and 
rivers, as well as tidally influenced areas along Washington’s western coast and 
within the Strait of Juan de Fuca and Puget Sound. More detail on “shorelines of 
the state” and “shorelines of statewide significance” can be found in  
RCW 90.58.030(2). 

 Type 2 waters are segments of natural waters and periodically inundated areas of 
their associated wetlands that are not classified as Type 1 waters and that have 
high fish, wildlife or human use. Under the interim water typing system, “natural 
waters” excludes water conveyance systems that are artificially constructed and 
actively maintained for irrigation. Type 2 waters include those diverted for 
substantial domestic use, used by fish hatcheries, located within campgrounds or 
used by fish for spawning, rearing, migration or as off-channel habitat. Off-
channel habitat includes areas connected to a fish-bearing stream through a 
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drainage way that has a gradient of less than five percent and that is accessible 
during some period of the year.  

Waters presumed to have highly significant fish populations—and therefore  
Type 2 status—include: 

1. Streams with bankfull widths of at least 20 feet and gradients of less than  
four percent. 

2. Lakes, ponds or impoundments that have surface areas of at least one acre at 
seasonal low water. 

More detail on Type 2 waters can be found in WAC 222-16-031(2). 

 Type 3 waters are segments of natural waters and periodically inundated areas of 
their associated wetlands that are not classified as Type 1 or Type 2 waters and 
have moderate to slight fish, wildlife or human use. Type 3 waters include those 
diverted for minor domestic use and those used by fish for spawning, rearing or 
migration. In cases where fish use has not been evaluated, waters with the 
following characteristics are presumed to have fish: 

1. Defined stream channels with a bankfull width of at least two feet in western 
Washington or three feet in eastern Washington and a gradient of 16 percent 
or less 

2. Defined stream channels with a bankfull width of at least two feet in western 
Washington or three feet in eastern Washington, a gradient greater than  
16 percent and less than or equal to 20 percent and a contributing basin size 
of more than 50 acres in western Washington and more than 175 acres in 
eastern Washington 

3. Ponds or impoundments having a surface area of less than one acre at 
seasonal low water and having an outlet to a fish-bearing stream 

4. Ponds or impoundments having a surface area greater than 0.5 acre at 
seasonal low water  

More detail on Type 3 waters can be found in WAC 222-16-031(3). 

 Type 4 waters are segments of natural waters within the bankfull width of 
defined channels that are not fish habitat and are perennial. Perennial means 
waters that do not go dry at any time during a year of normal rainfall. However, 
Type 4 waters include the intermittently dry portions of a channel below the 
uppermost point of perennial flow. In cases where the uppermost point of 
perennial flow cannot be identified using simple, non-technical observations, 
Type 4 designation begins at a point along the channel where the contributing 
basin size is: 
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1. At least 13 acres in the western Washington coastal zone (i.e., the Sitka 
spruce zone as defined by Franklin and Dryness 1973) 

2. At least 52 acres in other locations in western Washington 

3. At least 300 acres in eastern Washington 

 Type 5 waters are segments of natural waters within the bankfull width of 
defined channels that are not Type 1, Type 2, Type 3, or Type 4 waters. These are 
seasonal, non-fish habitat waters where surface flow is not present for at least 
some portion of a year of normal rainfall and are not located downstream from 
any stream reach that is classified as a Type 4 water. Type 5 waters must be 
physically connected to Type 1, Type 2, Type 3, or Type 4 waters by an above-
ground channel. 

In cases where a dispute arises over a water type, DNR is required to make informal 
conferences available to the WDFW and Ecology, affected tribes and those contesting the 
adopted water type. Informal conference procedures are described in Section 4a-3.1.3 
(Compliance and Enforcement). 

4b-1.2  Permanent Water Typing System 
The permanent water typing system described in the FFR and forest practices rules is 
similar to the interim water typing system in that water types are largely based on 
beneficial use. However, unlike the interim system that has five classes, the permanent 
water typing system has four classes: Type S, Type F, Type Np, and Type Ns  
(WAC 222-16-030): 

 Type S includes “shorelines of the state”  

 Type F includes “fish habitat” waters 

 Type Np includes “non-fish, perennial” waters  

 Type Ns includes “non-fish, seasonal” waters  

These four classes are related to the five classes of the interim system in that Type S 
waters closely coincide with Type 1 waters, the Type F class includes both Type 2 and 
Type 3 waters and Type Np and Type Ns waters are the same as Type 4 and Type 5 
waters, respectively. The forest practices rules direct DNR to work cooperatively with 
WDFW and Ecology and to consult with affected tribes when classifying streams, lakes 
and ponds throughout the state. 

 Type S waters are all waters—within their bankfull width—inventoried as 
“shorelines of the state” under chapter 90.58 RCW and the rules promulgated 
pursuant to chapter 90.58 RCW. Type S waters also include periodically 
inundated areas of associated wetlands. Generally, “shorelines of the state” 
include larger lakes and rivers as well as tidally influenced areas along 
Washington’s western coast and within the Strait of Juan de Fuca and Puget 
Sound. More detail on “shorelines of the state” can be found in  
RCW 90.58.030(2). 
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 Type F waters are segments of natural waters other than Type S waters, within 

the bankfull widths of defined channels and periodically inundated areas of 
associated wetlands or within lakes, ponds or impoundments having a surface 
area of 0.5 acre or greater at seasonal low water and which in any case contain 
fish habitat or are diverted for domestic use, use by fish hatcheries, are located 
within campgrounds or serve as off-channel fish habitat. More detail on Type F 
waters can be found in WAC 222-16-030(2). 

 Type Np waters are segments of natural waters within the bankfull width of 
defined channels that are not fish habitat, but are perennial. Perennial means 
waters that do not go dry at any time during a year of normal rainfall. However, 
Type Np waters include the intermittently dry portions of the channel below the 
uppermost point of perennial flow. In cases where the uppermost point of 
perennial flow cannot be reliably identified using simple, non-technical 
observations, Type Np designation begins at a point along the channel where the 
contributing basin size is: 

1. At least 13 acres in the western Washington coastal zone (i.e., the Sitka 
spruce zone as defined by Franklin and Dryness 1973) 

2. At least 52 acres in other locations in western Washington 

3. At least 300 acres in eastern Washington 

 Type Ns waters are segments of natural waters within the bankfull width of 
defined channels that are not Type S, Type F or Type Np waters. These are 
seasonal, non-fish habitat waters where surface flow is not present for at least 
some portion of a year of normal rainfall and are not located downstream from 
any stream reach that is classified as Type Np water. Type Ns waters must be 
physically connected to Type S, Type F or Type Np waters by an aboveground 
channel. 

The forest practices rules direct DNR to prepare water type maps showing the location of 
Type S, Type F, Type Np and Type Ns waters within non-Federal and non-tribal forested 
areas of the state. The maps must be produced using a GIS-based, multi-parameter, field-
verified logistic regression model. The model must be designed to distinguish waters that 
contain fish habitat (Type F) from those that do not (Type Np and Type Ns) using 
physical parameters such as basin size, gradient, elevation and other factors. 

The original intent from FFR was that once produced, the water type maps would be 
updated every five years where necessary to better reflect observed field conditions or to 
further refine the accuracy and reliability of the model. Except for these periodic 
revisions, on-ground observations of fish or habitat characteristics will generally not be 
used to adjust mapped water types. However, if an on-site interdisciplinary team using 
non-lethal methods identifies fish, or finds that habitat is not accessible due to naturally 
occurring conditions and no fish reside above the blockage, the water type will be 
changed to reflect the findings of the interdisciplinary team. Field procedures that will be 
used when investigating water types are currently under development and will be 
included in the Board Manual as Section 23. In cases where a dispute arises over a 
mapped water type, DNR is obligated to make informal conferences available to the 
WDFW and Ecology, affected tribes and those contesting the adopted water type. 
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Informal conference procedures are described in Section 4a-3.1.3 (Compliance and 
Enforcement). In light of some ongoing stakeholder concerns about the model produced 
maps meeting the desired resource protection objective, FF Policy will be considering 
available options to meet this objective with implementation of the permanent water 
typing system.   

 

4b-2  Channel migration zones 

Interactions between sediment, water and woody debris sometimes cause river or stream 
channels to move or migrate within their valleys. Such channel migration often leaves 
behind complex habitats that have high ecological value for fish and other aquatic and 
riparian species. The Riparian Strategy recognizes the importance of these habitats to the 
long-term conservation of species covered by the FPHCP, and it protects areas of likely 
channel movement through designated channel migration zones. 

A channel migration zone is an area where the active channel of a stream or river is prone 
to move and the movement results in a potential near-term loss of riparian function and 
associated habitat adjacent to the stream (WAC 222-16-010). “Near-term” in this context 
means the time required to grow a mature forest. CMZs apply to all fish-bearing waters 
(including Type 1, Type 2, and Type 3 waters under the interim water typing system and 
Type S and Type F waters under the permanent water typing system) and most often are 
associated with low-gradient, unconfined channels that have well-developed floodplains. 
Section 2 of the Board Manual provides guidance for identifying and delineating CMZs. 

No timber harvest, road construction or salvage is permitted within CMZs except for the 
construction and maintenance of road crossings and the creation and use of yarding 
corridors in accordance with applicable rules (WAC 222-30-020(12)). 

 

4b-3  Riparian protection measures for typed waters  

Riparian areas directly influence the quality and quantity of habitat available to aquatic 
and riparian-dependent species (Gregory et al. 1987). The physical and biological 
attributes of riparian landforms, soils and vegetation shape—and are shaped by—the 
geomorphic processes at work within a watershed (Sullivan et al. 1987;  
Featherston et al. 1995). Forest practices activities such as timber harvesting and road 
construction may alter these processes, potentially affecting the character of riparian and 
in-stream habitat (Gregory and Bisson 1997). 

The Riparian Strategy recognizes that certain ecological functions, such as providing 
LWD and shade, are important for creating, restoring and maintaining aquatic and 
riparian habitats. The strategy protects these and other functions along typed waters by 
restricting forest practices activities from the most sensitive parts of riparian areas and by 
limiting activities in other areas. 
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Riparian management zones (RMZs) and equipment limitation zones (ELZs) are the 
primary riparian protection measures for typed waters. RMZs are areas adjacent to  
Type S, Type F and Type Np waters where trees are retained so that ecological functions 
such as LWD recruitment, shade, litterfall and nutrient cycling are maintained. ELZs 
apply to Type Np and Type Ns waters and are areas where equipment use is limited so 
that forest practices-related erosion and sedimentation are minimized. Other riparian 
protection measures that apply to typed waters include restrictions on the salvage of 
down woody debris and the disturbance of stream banks. 

4b-3.1  Riparian Protection for Typed Waters in Western 
Washington  
Strong climatic gradients across Washington produce riparian forests west and east of the 
Cascade crest that differ in their structure and composition. These differences produce 
subtle but important variations in how riparian areas influence adjacent aquatic 
environments. Riparian protection measures have been developed with these variations in 
mind. As a result, some riparian requirements differ between western and eastern 
Washington. 

Protection measures for typed waters in western Washington include establishing riparian 
management zones along Type S, Type F and Type Np waters; retaining no-harvest 
buffers adjacent to Type Np-associated sensitive sites; and establishing equipment 
limitation zones along Type Np and Type Ns waters (WAC 222-30-021).  

4b-3.1.1  TYPE S AND TYPE F WATERS IN WESTERN WASHINGTON 

Riparian management zones associated with Type S and Type F waters in western 
Washington are made up of three sub-zones: the “core zone,” the “inner zone” and the 
“outer zone.” The core zone is closest to the water, the inner zone is the middle zone and 
the outer zone is farthest from the water (Figure 4.5). 

Core Zone in Western Washington  
The core zone begins at the bankfull or channel migration zone edge and is 50 feet wide. 
No timber harvest or road construction is allowed in the core zone except for the 
construction and maintenance of road crossings and the creation and use of yarding 
corridors in accordance with applicable rules. Any trees cut for or damaged by yarding 
corridors in the core zone must be left on-site. Any trees cut as a result of road 
construction to cross a stream may be removed from the site unless they are to be used as 
part of an LWD replacement strategy or are needed to meet stand requirements (see Inner 
Zone discussion below). 

Inner Zone in Western Washington  
The inner zone begins at the outside edge of the core zone, and its width depends on site 
class, bankfull width and the management option selected by the landowner. 
Management options in the inner zone include: 1) no harvest, 2) hardwood conversion,  
3) thinning from below and 4) leaving trees closest to the water. Timber harvest is 
allowed within the inner zone if stand requirements are met. Stand requirements apply to 
the combined core and inner zones, and are minimum values for the following 
parameters: 1) the number of trees per acre, 2) the basal area per acre, and  
3) the proportion of conifer. 
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Figure 4.5  Schematic of the core, inner and outer zones within riparian 
management zones. 
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Table 4.5  Western Washington riparian management zone widths for 
western Washington Type S and Type F waters where no harvesting 
occurs in the inner zone 
 

Site 
Class 

RMZ 
width 

Core zone 
width 
(measured 
from 
bankfull or 
CMZ edge)

Inner zone width
(measured from 
outer edge of 
core zone) 

Outer zone width 
(measured from 
outer edge of 
inner zone) 

   stream 
width 
≤10' 

Stream 
width 
>10' 

stream 
width 
≤10' 

stream 
width 
>10' 

I 200' 50' 83' 100' 67' 50' 

II 170' 50' 63' 78' 57' 42' 

III 140' 50' 43' 55' 47' 35' 

IV 110' 50' 23' 33' 37' 27' 

V 90' 50' 10' 18' 30' 22' 

 
 
If stand requirements are met, the combined core and inner zones are capable of attaining 
a target condition known as “desired future condition.” DFC is the condition of a mature 
riparian forest stand at 140 years of age and is based on basal area. DFC basal area targets 
have been developed for five site classes in western Washington. 

Growth modeling is used to determine if a particular stand meets the DFC basal area 
target. Stand attribute data are collected and input to a model that “grows” the stand to 
140 years of age. If, at age 140, the estimated basal area exceeds the DFC target, 
harvesting may occur within the inner zone in accordance with applicable rules. In these 
cases, only the “surplus” basal area (i.e., basal area beyond that needed to meet the DFC 
basal area target) may be harvested. If the DFC basal area target is not met, no harvest is 
allowed within the inner zone except in cases where the landowner chooses the hardwood 
conversion management option. Each inner zone management option is described below. 

No Inner Zone Harvest 
When the combined core and inner zones for a particular riparian stand do not meet the 
DFC stand requirements, no harvest is allowed in the inner zone. When no harvest is 
permitted in the inner zone, or the landowner elects to forego harvesting in the zone, the 
width of the core, inner and outer zones follow the requirements in Table 4.5. 
 
Hardwood Conversion in the Inner Zone 
If the combined core and inner zones for a particular riparian stand do not meet stand 
requirements, but the landowner wants to convert a hardwood-dominated inner zone to 
one that is dominated by conifers, inner zone harvest may be permissible. To be eligible 
for the hardwood conversion option, the site must meet certain minimum requirements. 
The requirements include, but are not limited to: 1) evidence that the site can be 
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successfully converted to conifer, 2) a maximum number and size of existing conifers, 
and 3) contiguous ownership upstream and downstream of the site. All requirements are 
described in WAC 222-30-021(1)(b)(i)(A). 

If a site meets the minimum requirements, the spatial extent of conversion and the 
number and type of trees that can be harvested are limited. Harvested inner zones must be 
reforested with conifer species suitable to the site and must be maintained in order to 
ensure acceptable stocking levels are achieved. The forest practices rules also require 
DNR to track hardwood conversion activities and identify watershed administrative units 
(WAU) with high percentages of hardwood-dominated riparian areas that may be 
susceptible to high rates of conversion. More information on hardwood conversion within 
the inner zone of Type S and Type F RMZs is contained in WAC 222-30-021(1)(b)(i). 

Inner Zone Harvest 
Harvesting in the inner zone is allowed when basal area beyond that needed to meet the 
DFC target is present (i.e., “surplus” basal area). Harvesting in the inner zone must be 
carried out in accordance with one of two options: 1) thinning from below, or 2) leaving 
trees closest to the water (WAC 222-30-021(1)(b)(ii)). 

Thinning From Below – Under this option, harvesting focuses on those trees that occupy 
subordinate canopy positions. The removal of surplus basal area begins with suppressed 
and intermediate trees and progresses towards co-dominant trees until the surplus is 
exhausted. Typically, this results in the retention of most co-dominant and all dominant 
trees in the stand. Larger trees generally provide greater ecological benefits, particularly 
in terms of LWD recruitment and shade. 

Under the “thinning from below” option, the width of the core, inner and outer zones 
must follow the requirements in Table 4.6. In addition, inner zone harvest must comply 
with all of the following: 

 Harvesting cannot decrease the proportion of conifers in the stand 

 Any harvest within 75 feet of the bankfull edge or CMZ edge must meet 
minimum shade requirements described in WAC 222-30-040 

 Following harvest, there must be at least 57 conifer trees per acre in the inner 
zone 

Leaving Trees Closest To The Water – Generally, trees closer to the water influence the 
aquatic environment to a greater degree than trees farther away. Therefore, concentrating 
required leave trees in that portion of the inner zone closest to the water may, in some 
cases, provide equal or greater ecological benefit than other management options. The 
“leaving trees closest to the water” management option is based on this concept. 

When “leaving trees closest to the water,” the width of the core, inner and outer zones 
must follow the requirements in Table 4.7. This option only applies to Site Class I,  
Site Class II, and Site Class III RMZs on streams less than or equal to ten feet bankfull 
width and to Site Class I and Site Class II RMZs on streams greater than ten feet bankfull 
width. In addition, inner zone harvest must comply with all of the following: 
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Table 4.6  Western Washington riparian management zone widths for 
Type S and Type F waters when employing the “thinning from below” 
harvest option 
 

Site 
class 

RMZ 
width 

Core zone 
width 
(measured 
from 
bankfull or 
CMZ edge) 

Inner zone width
(measured from 
outer edge of 
core zone) 

Outer zone width 
(measured from 
outer edge of 
inner zone) 

   stream 
width 
≤10' 

stream 
width 
>10' 

stream 
width 
≤10' 

stream 
width 
>10' 

I 200' 50' 83' 100' 67' 50' 

II 170' 50' 63' 78' 57' 42' 

III 140' 50' 43' 55' 47' 35' 

IV 110' 50' 23' 33' 37' 27' 

V 90' 50' 10' 18' 30' 22' 

 
Table 4.7  Western Washington riparian management zone widths for 
Type S and Type F waters when employing the “leaving trees closest to 
the water” harvest option. 

 
**Option 2 for site class III on streams >10’ is not permitted because of the minimum floor constraint.   

Site 
class 

RMZ 
width 

Core zone 
width 
(measured 
from 
bankfull or 
CMZ edge)

Inner zone width Outer zone 
width 
(measured 
from outer 
edge of inner 
zone) 

   stream 
width 
≤10' 

stream 
width 
≤10' 

stream 
width 
>10' 

stream 
width 
>10' 

stream 
width 
≤10' 

stream 
width 
>10' 

    minimum 
floor 
distance 

 minimum 
floor 
distance 

  

   (measured 
from outer 
edge of 
core zone) 
 

(measured 
from outer 
edge of 
core zone) 

(measured 
from outer 
edge of 
core zone) 

(measured 
from outer 
edge of 
core zone) 

  

I 200' 50' 84' 30' 84' 50' 66' 66' 

II 170' 50' 64' 30' 70' 50' 56' 50' 

III 140' 50' 44' 30' ** ** 46' ** 
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1) Harvest is not permitted within 30 feet of the outer edge of the core zone for 
streams that are no more than ten feet bankfull width and within 50 feet of the 
outer edge of the core zone for streams greater than ten feet bankfull width. 

2) A minimum of 20 conifer trees per acre—each with a minimum 12-inch diameter 
at breast height (dbh)—must be retained in all portions of the inner zone where 
harvest occurs. These trees cannot be counted towards applicable stand 
requirements. 

3) Selection of trees for harvest must begin in the outermost portion of the inner 
zone and progress toward the core zone. 

If compliance with 1) through 3) above requires a landowner to retain basal area beyond 
the DFC target, the excess or “surplus” basal area may be used as a credit toward harvest 
in the outer zone. Surplus inner zone basal area may be applied, on a basal area-for-basal 
area basis, toward trees in the outer zone that the landowner would otherwise be required 
to retain (see discussion of outer zone requirements later in this section). In any case, the 
number of leave trees in the outer zone cannot be reduced below ten trees per acre. 

Stream-Adjacent Parallel Roads 
When the basal area component of the stand requirements cannot be met due to the 
presence of a stream-adjacent parallel road in the core and/or inner zones, two parameters 
must be estimated: 1) the basal area that would have been present if the road was not 
occupying the space, and 2) the corresponding shortfall in the basal area component of 
the stand requirements. 

The total basal area equivalent to the shortfall must be retained elsewhere in the inner 
and/or outer zones as mitigation. If the inner and/or outer zones contain insufficient trees 
to address the shortfall, trees within the RMZ of other Type S or Type F waters in the 
same harvest unit or along Type Np or Type Ns waters in the same harvest unit must be 
retained as mitigation. In cases where other in-unit RMZs are unavailable, the landowner 
may implement an LWD placement strategy to address the shortfall in basal area  
(See Board Manual Section 26 for guidelines). More information on stream-adjacent 
parallel roads is contained in WAC 222-30-021(1)(b)(iii). 

Yarding Corridors in Core and Inner Zones 
When yarding corridors are necessary to facilitate harvesting within RMZs, all 
calculations of the basal area component of the stand requirements are to be made as if 
the corridors were established prior to any other harvest activity. Inner zone trees cut or 
damaged by yarding may be removed if they represent surplus basal area. Trees cut or 
damaged by yarding in a unit that does not meet the DFC basal area target may not be 
removed from the site. More information on yarding corridors in RMZs is contained in 
WAC 222-30-021(1)(b)(iv). 

Outer Zone in Western Washington 
The outer zone begins at the outside edge of the inner zone and—like the inner zone—its 
width is dependent on site class, bankfull width and management option selected by the 
landowner (see Tables 4.2 through 4.4). Timber harvest is allowed in the outer zone; 
however, 20 riparian leave trees per acre must be retained following harvest  
(WAC 222-30-021(1)(c)). 
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Outer zone riparian leave trees must be retained according to one of two strategies, 
selected and identified by the landowner at the time he/she submits a forest practices 
application. The strategies are known as the “dispersal” strategy and the “clumping” 
strategy. Under the dispersal strategy, leave trees must be distributed approximately 
evenly throughout the outer zone. Leave trees must be conifer with a minimum dbh of  
12 inches, if available. If conifers at least 12 inches dbh are not available, then the next 
largest conifers must be retained. If conifers are not present, leave trees must be retained 
according to the clumping strategy. 

Under the clumping strategy, leave trees must be grouped around sensitive features to the 
extent the features are present in the outer zone. Sensitive features include seeps and 
springs; forested wetlands; locations where leave trees will be recruited to the water; 
areas where the leave trees may provide windthrow protection; small, unstable or 
potentially unstable slopes; registered archaeological or historical sites and sites with 
evidence of Native American cairns, graves or glyptic records. When clumping trees 
around sensitive features, leave trees must be at least eight inches dbh and representative 
of the overstory canopy in or around the sensitive feature. Clumped leave trees may 
include both hardwood and conifer species. If sensitive features are not present, then 
clumps must be distributed throughout the outer zone and the leave trees must be conifers 
with a minimum dbh of 12 inches. 

The outer zone riparian leave tree requirement of 20 trees per acre may be reduced in 
cases where surplus basal area exists as a result of “leaving trees closest to the water” or 
surplus basal area retention is required due to the presence of a stream-adjacent parallel 
road, where trees are retained in CMZs, or where a landowner implements an LWD 
placement strategy. An LWD placement strategy involves the voluntary placement of 
woody debris in stream channels by forest landowners. The intent of the strategy is to 
enhance fish habitat in streams on managed forestlands by creating incentives for 
landowners to place wood. Guidance for placing woody debris in streams is found in 
Section 26 of the Board Manual. Wood placement projects require an HPA permit from 
WDFW and are subject to additional requirements under the state’s Hydraulic Code 
(WAC 220-110-030(17)).  

More information on outer zone riparian leave tree requirements is contained in  
WAC 222-30-021(1)(b)(ii)(B)(II), WAC 222-30-021(1)(b)(iii)(B), and  
WAC 222-30-021(1)(c)(iii) and (iv).  

4b-3.1.2  TYPE NP AND TYPE NS WATERS IN WESTERN WASHINGTON 

Protection measures for non-fish bearing waters in western Washington include the 
establishment of equipment limitation zones adjacent to Type Np and Type Ns waters 
and the establishment of RMZs adjacent to Type Np waters and associated sensitive sites 
(WAC 222-30-021(2)). 

Equipment Limitation Zones in Western Washington 
An equipment limitation zone is an area where equipment use is limited in order to 
minimize ground and soil disturbance and thus protect stream bank integrity and prevent 
sediment delivery to non-fish-bearing waters. ELZs apply to all Type Np and Type Ns 
waters, are 30 feet wide and are measured from the bankfull width. 
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Mitigation is required if equipment use exposes soil on more than ten percent of the 
surface area of the ELZ. These activities include operating ground-based equipment, 
constructing and using skid trails and stream crossings, and yarding partially suspended, 
cabled logs. 

Mitigation must be designed to replace the equivalent lost function, particularly as it 
relates to the prevention of sediment delivery. Mitigation measures include—but are not 
limited to—water bars, grass seeding and mulching. These requirements do not reduce or 
eliminate DNR’s authority to prevent actual or potential material damage to public 
resources under WAC 222-46-030 (notice to comply) or WAC 222-46-040 (stop work 
order) or any related authority to condition forest practices notifications or applications. 
More information on ELZs is contained in WAC 222-30-021(2)(a). 

Riparian Management Zones for Type Np Waters and Associated Sensitive 
Sites in Western Washington 
Protection of Type Np waters includes the establishment of RMZs along portions of  
Type Np waters and around all sensitive sites. The RMZs are either 50 or 56 feet in width 
(depending on the feature being protected) and no harvesting is allowed within the buffer. 
Requirements ensure that two-sided RMZs are established along at least 50 percent of the 
Type Np water length. The approach targets the most ecologically sensitive parts of  
Type Np waters, resulting in a discontinuous network of buffers that protects areas most 
important to aquatic resources (Figure 4.6).  

High priority areas for RMZ protection include the lower reaches of Type Np waters 
immediately above the confluence with Type S or Type F waters and designated sensitive 
sites including seeps, springs, Type Np confluences, Type Np initiation points and 
alluvial fans (see WAC 222-16-010 for detailed definitions of sensitive sites). If RMZ 
establishment adjacent to these areas does not protect 50 percent of the Type Np water 
length, additional buffers must be left along other priority areas, including low gradient 
stream reaches, tailed frog habitat, groundwater influence zones and areas downstream 
from other buffered reaches. 

The width of RMZs adjacent to sensitive sites varies according to the type of sensitive 
site. Headwall and side-slope seep RMZs are measured from the perennially saturated 
soil edge and are 50 feet wide. RMZs associated with Type Np confluences, headwater 
springs and Type Np initiation points are measured from the center of the feature or point 
of confluence, are circular in shape and are 56 feet wide (i.e., have a radius of 56 feet). 
No-harvest RMZs along areas not designated as sensitive sites are measured from the 
bankfull edge and are 50 feet wide. The full extent of alluvial fans—irrespective of shape 
or size—receives no-harvest protection. More information on RMZs for Type Np waters 
is contained in WAC 222-30-021(2)(b). 
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Figure 4.6.  Type Np protection measures for western Washington.  
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Figure 5-6.  Type Np protection measures for western 
Washington.  Includes 50-foot no-harvest RMZs (A) along at 
least 50 percent of the Type Np stream length, 56-foot radius 
no-harvest patch buffers around sensitive sites and (B) 30-foot 
equipment limitation zones (dashed lines).  Additonal buffers 
may be retained where unstable slopes are present.

Includes 50-foot no-harvest RMZs (A) along at 
least 50 percent of the Type Np stream length, 
56-foot radius no-harvest patch buffers around 
sensitive sites and (B) 30-foot equipment 
limitation zones (dashed lines). Additional 
buffers may be retained where unstable slopes 
are present.   
 
Note: Figure not drawn to scale 



 
 

 
Final FPHCP – 4b. The Plan – Riparian Strategy  197 
 

 

4b-3.1.3  EXEMPT 20-ACRE PARCELS - WESTERN WASHINGTON  

In 1999, Washington’s legislature exempted certain forestland parcels from some riparian 
protection measure requirements recommended in the FFR and later adopted by the 
Board as rules. Exempt parcels include those that are 20 contiguous acres or less and are 
owned by individuals whose total ownership is less than 80 forested acres statewide. 
These parcels are commonly referred to as “exempt 20-acre parcels.” 

While not subject to some Forests and Fish riparian requirements, exempt 20-acre parcels 
must still provide protection for public resources in accordance with the Act. Like Forests 
and Fish-related measures, public resource protection on exempt parcels occurs through 
the establishment of RMZs for Type S and Type F waters (WAC 222-30-023(1)). The 
RMZ is measured horizontally from the bankfull channel edge, and extends to the point 
where vegetation changes from wetland to upland plant community, or the point 
necessary to retain shade sufficient to meet the requirements of WAC 222-30-040, 
whichever is farther from the edge. In any case, the RMZ width cannot be less than  
29 feet or more than the maximum widths listed in Table 4.8 for exempt 20-acre parcels 
in western Washington. When the RMZ overlaps a Type A or Type B wetland or wetland 
management zone (See Section 4b-4), the measure that best protects public resources 
must be applied. 

Leave tree requirements for Type S and Type F waters on exempt 20-acre parcels in 
western Washington are listed in Table 4.8. The required ratio of conifer to deciduous 
leave trees—and the number and minimum diameters of leave trees—varies with water 
type and bankfull width. The number of leave trees also differs between gravel/cobble-
bedded channels and boulder/bedrock channels. 

Along Type Np waters, DNR can require tree retention on exempt 20-acre parcels where 
necessary to protect public resources. Forest practices rules authorize DNR to require the 
retention of 29 trees, at least six inches dbh, on each side of every 1,000 feet of stream 
length within 29 feet of the stream. More information on riparian protection on exempt 
20-acre parcels in western Washington is contained in WAC 222-30-023(1). 

4b-3.2  Riparian Protection for Typed Waters in Eastern 
Washington 
Riparian management in eastern Washington is intended to produce stand conditions that 
vary over time. Management practices are designed to mimic natural disturbance regimes 
within a range that achieves functional conditions and maintains general forest health. 
Protection measures for eastern Washington waters include the establishment of riparian 
management zones along Type S, Type F and Type Np waters, the protection of  
Type Np-associated sensitive sites and the establishment of equipment limitation zones 
adjacent to Type Np and Type Ns waters (WAC 222-30-022). 

4b-3.2.1  TYPE S AND TYPE F WATERS IN EASTERN WASHINGTON 

Riparian management zones associated with Type S and Type F waters in eastern 
Washington are made up of three sub-zones; the “core” zone, the “inner” zone, and the 
“outer” zone. The core zone is closest to the water, the inner zone is the middle zone and 
the outer zone is farthest from the water (Figure 4.5). 
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Table 4.8  Riparian management zone widths and leave tree 
requirements for exempt 20-acre parcels in western Washington. 

 
Water 
Type and 
Bankfull 
Width 

RMZ 
Maximum 
Width 

Ratio of 
Conifer to 
Deciduous/
Minimum 
Size Leave 
Trees 

# Trees per 1,000 feet of 
Stream Length (each side) 

   Gravel/Cobble 
<10" Diameter 

Boulder/Bedrock 

S or F 
Water 75' & 
over 

115' 
representative 
of stand 58 trees 29 trees 

S or F 
Water 
under 75' 

86' 
representative 
of stand 115 trees 60 trees 

F Water 5' 
& over 58' 

2 to 1; 12" or 
next largest 
available.* 

86 trees 29 trees 

F Water 
less than 5' 29' 

1 to 1; 6" or 
next largest 
available.* 

29 trees 29 trees 

. 

*“Or next largest available” requires that the next largest trees to those specified in 
 the rule be left standing when those available are smaller than the sizes specified. 

 

Core Zone in Eastern Washington 
The core zone begins at the bankfull edge or channel migration zone edge and is 30 feet 
wide. No timber harvest or road construction is allowed in the core zone except for the 
construction and maintenance of road crossings and the creation and use of yarding 
corridors in accordance with applicable rules. Any trees cut for or damaged by yarding 
corridors in the core zone must be left on-site. Any trees cut as a result of road 
construction to cross a stream may be removed from the site unless they are to be used as 
part of an on-site large woody debris placement project (See Board Manual Section 26). 
LWD placement projects are required in cases where a landowner wants to reduce the 
number of outer zone leave trees below the standard requirement (see description of outer 
zone below). 

Inner Zone in Eastern Washington 
The inner zone begins at the outside edge of the core zone and its width depends on 
bankfull width (Tables 4.6 and 4.7). The inner zone width is 45 feet for waters with 
bankfull widths of 15 feet or less. For waters with bankfull widths that exceed 15 feet, the 
inner zone width is 70 feet. 
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Table 4.9  Eastern Washington riparian management zone widths for 
Type S and Type F waters less than or equal to 15 feet bankfull width 

 
Site 
Class 

Total RMZ 
Width 

Core Zone 
Width from 
Bankfull or 
CMZ edge 

Inner 
Zone 
Width 
 

Outer 
Zone 
Width 

I 130' 30' 45' 55' 

II 110' 30' 45' 35' 

III 90' 30' 45' 15' 

IV 75' 30' 45' 0' 

V 75' 30' 45' 0' 

 
 
 
Table 4.10  Eastern Washington riparian management zone widths for 
Type S and Type F waters greater than 15 feet bankfull width 

 
Site 
Class 

Total 
RMZ 
Width 

Core Zone Width 
from Bankfull or 
CMZ Edge 

Inner 
Zone 
Width 

Outer 
Zone 
Width 

I 130' 30' 70' 30' 

II 110' 30' 70' 10' 

III 100' 30' 70' 0' 

IV 100' 30' 70' 0' 

V 100' 30' 70' 0' 
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Harvest within the inner zone must retain a minimum number of leave trees, and leave 
tree requirements vary by timber habitat type. Three timber habitat types are recognized: 
1) ponderosa pine, 2) mixed conifer and 3) high elevation. The ponderosa pine timber 
habitat type is 2,500 feet or lower in elevation, the mixed conifer timber habitat type is 
2,501 to 5,000 feet in elevation and the high elevation timber habitat type is above  
5,000 feet (WAC 222-16-010). Inner zone leave tree requirements for each timber habitat 
type are described below. 

Ponderosa Pine Timber Habitat Type in Eastern Washington 
Forest practices rules divide stands in the ponderosa pine timber habitat type into two 
classes: 1) stands with high basal areas, and 2) stands with low basal areas and high 
densities. Inner zone leave tree requirements differ between these two stand classes. The 
requirements for each are described below.  

 Stands With High Basal Area – Harvest is allowed in the inner zone of RMZs in 
the ponderosa pine timber habitat type if the combined conifer and hardwood 
basal area in the inner zone is greater than 110 square feet per acre for trees at 
least six inches dbh. At least 50 trees per acre and at least 60 square feet of basal 
area per acre must be retained following harvest. The trees to be retained must be 
selected according to priorities listed in WAC 222-30-022(1)(b)(i)(C). 

 Stands With Low Basal Area and High Density – Harvest is allowed in the inner 
zone of RMZs in the ponderosa pine timber habitat type if the combined conifer 
and hardwood basal area is less than 60 square feet per acre and there are more 
than 100 trees per acre. At least 100 trees per acre must remain following harvest. 
The trees to be retained must be selected according to priorities listed in  
WAC 222-30-022(1)(b)(i)(D). 

To the extent down wood is available on-site prior to harvest, at least 12 tons of 
down wood per acre must be left following harvest. Where available, at least  
six pieces greater than 16 inches diameter and 20 feet in length and four pieces 
greater than six inches diameter and 20 feet in length must be left. These 
requirements apply both to stands with high basal area and stands with low basal 
area and high density. 

Mixed Conifer Timber Habitat Type in Eastern Washington 
Forest practices rules divide stands in the mixed conifer timber habitat type into two 
classes: 1) stands with high basal areas, and 2) stands with low basal areas and high 
densities. Inner zone leave tree requirements differ between the two stand classes. The 
requirements for each are described below. 

 Stands With High Basal Area – Harvest is allowed in the inner zone of RMZs in 
the mixed conifer timber habitat type if the combined conifer and hardwood basal 
area for trees greater than six inches dbh is: 

1. Greater than 110 square feet per acre on sites with a site index less than 90 

2. Greater than 130 square feet per acre on sites with a site index between 90 
and 110 



 
 

 
Final FPHCP – 4b. The Plan – Riparian Strategy  201 
 

 

3. Greater than 150 square feet per acre on sites with a site index greater       
than 110 

Harvesting must retain at least 50 trees per acre and a basal area of at least: 

1. 70 square feet per acre on sites with a site index less than 90 

2. 90 square feet per acre on sites with a site index between 90 and 110 

3. 110 square feet per acre on sites with a site index greater than 110 

Residual trees must be retained according to priorities listed in  
WAC 222-30-022(1)(b)(ii)(E). 

 Stands With Low Basal Area and High Density – Harvest is allowed in the inner 
zone of RMZs in the mixed conifer timber habitat type if the combined conifer 
and hardwood basal area for trees greater than six inches dbh is less than the 
minimum requirements for the site index described above and there are more than 
120 trees per acre. Following thinning, at least 120 trees per acre must be retained 
according to the priorities listed in WAC 222-30-022(1)(b)(ii)(D). 

To the extent down wood is available on-site prior to harvest, at least 20 tons of 
down wood per acre must be left following harvest. Where available, at least 
eight pieces greater than 16 inches diameter and 20 feet in length and eight pieces 
greater than six inches diameter and 20 feet in length must be left. These 
requirements apply to stands with high basal area and stands with high basal area 
and high density. 

High Elevation Timber Habitat Type in Eastern Washington 
Harvesting in the inner zone of RMZs in the high elevation timber habitat type is allowed 
if stand requirements can be met. Stand requirements and harvest rules are the same that 
apply to inner zone harvest for western Washington RMZs for Type S and Type F waters 
(See Section 4b-3.1 and WAC 222-30-021(1)(b)). 

To the extent down wood is available on-site prior to harvest, at least 30 tons of down 
wood per acre must be left following harvest. Where available, at least eight pieces 
greater than 16 inches diameter and 20 feet in length and eight pieces greater than  
six inches diameter and 20 feet in length must be left. 

Stream-Adjacent Parallel Roads in All Timber Habitat Types in Eastern Washington 
Where a stream-adjacent parallel road in the inner zone of an RMZ limits the capacity of 
the site to meet the minimum required basal area, the allowable harvest is determined by 
the bankfull width and proximity of the road to the outer edge of the bankfull width or 
CMZ. 

In all cases, no harvesting is allowed in that portion of the inner zone located between the 
road and water. When the edge of the road closest to the water is located within 75 feet 
(for waters with a bankfull width of more than 15 feet) or 50 feet (for waters with a 
bankfull width of less than 15 feet) of the outer edge of the bankfull width or CMZ, 
additional leave trees equaling the total basal area of trees absent due to the road must be 
left near streams in or adjacent to the unit to be harvested. Where additional leave trees 
are determined to be unavailable or not practical by DNR, landowners and operators may 
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employ site-specific management strategies to replace lost riparian functions. Such 
management strategies may include placement of LWD in streams. 

More information on mitigating the effects of stream-adjacent parallel roads in inner 
zones of eastern Washington RMZs is contained in WAC 222-30-022(1)(b)(iv). Forest 
practices Board Manual Section 7 contains guidance for locating riparian leave trees and 
developing site-specific management strategies to replace riparian functions lost due to 
stream-adjacent parallel roads. 

Outer Zone in Eastern Washington 
The outer zone begins at the outside edge of the inner zone and its width depends on site 
class and bankfull width (See Tables 4.6 and 4.7). Timber harvest is allowed in the outer 
zone; however, a minimum number of riparian leave trees must be retained. The number 
of riparian leave trees varies with timber habitat type: 

1) In the ponderosa pine timber habitat type, a minimum of ten dominant or          
co-dominant trees per acre must be retained. 

2) In the mixed conifer timber habitat type, a minimum of 15 dominant or             
co-dominant trees per acre must be retained. 

3) Outer zone leave tree requirements in the high elevation timber habitat type 
follow those for western Washington RMZs for Type S and Type F waters      
(See Section 4b-3.1 and WAC 222-30-021(1)(c)). 

Minimum tree counts must be met regardless of stream-adjacent parallel road presence. 
Outer zone leave tree requirements for eastern Washington RMZs for Type S and  
Type F waters may be reduced to five trees per acre in the ponderosa pine timber habitat 
type, eight trees per acre in the mixed conifer timber habitat type and 10 trees per acre in 
the high elevation timber habitat type if the landowner implements a large woody debris 
placement plan consistent with guidance contained in Board Manual Section 26. Wood 
placement projects require an HPA permit from WDFW and are subject to additional 
requirements under the state’s Hydraulic Code (WAC 220-110-030(17)). 

4b-3.2.2  TYPE NP AND TYPE NS WATERS IN EASTERN WASHINGTON 

Protection measures for non-fish-bearing waters in eastern Washington include 
establishing equipment limitation zones adjacent to Type Np and Type Ns waters, 
establishing RMZs adjacent to Type Np waters and mitigating the effects of stream-
adjacent parallel roads within RMZs of Type Np waters (WAC 222-30-022(2)). 

Equipment Limitation Zones in Eastern Washington 
An equipment limitation zone is an area where equipment use is limited in order to 
protect stream bank integrity, minimize soil disturbance and prevent sediment delivery to 
non-fish-bearing waters. ELZs apply to all Type Np and Type Ns waters, are 30 feet wide 
and are measured from the bankfull width. 

Mitigation is required if forest practices activities expose soil on more than ten percent of 
the surface area of the ELZ. These activities include the operation of ground-based 
equipment, the construction and use of skid trails and stream crossings and the yarding of 
partially suspended, cabled logs. 
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Mitigation must be designed to replace the equivalent lost riparian function, particularly 
as it relates to the prevention of sediment delivery. Mitigation measures include—but are 
not limited to—water bars, grass seeding and mulching. These requirements do not 
reduce or eliminate DNR’s authority to prevent actual or potential material damage to 
public resources under WAC 222-46-030 (notice to comply) or WAC 222-46-040 (stop 
work order) or any related authority to condition forest practices notifications or 
applications. 

Riparian Management Zones for Type Np Waters in Eastern Washington 
A 50-foot wide RMZ must be established on each side of all Type Np waters in eastern 
Washington. Within the RMZ, the landowner may implement either a partial cut or a 
clearcut management strategy. Partial cutting is defined as the removal of a portion of the 
merchantable volume in a stand of timber so as to leave an uneven-aged stand of well-
distributed, residual, healthy trees that will reasonably utilize the productivity of the soil. 
Partial cutting does not include seedtree, shelterwood or other types of regeneration 
harvesting (WAC 222-16-010). Once approved by DNR, the management strategy will 
remain in effect until July 1, 2051. If the landowner transfers title to the harvested 
property, he/she must provide written notice of this continuing obligation to the new 
owner and send a copy to DNR (WAC 222-20-055). The requirements for the partial cut 
and clearcut management strategies are described below. 

Partial Cut Management Strategy 
Where the partial cut management strategy is implemented within Type Np RMZs, trees 
must be retained in accordance with the basal area requirements for eastern Washington 
Type S and Type F RMZs (see Section 4b-3.2.1). These basal area requirements apply to 
the full length of the Type Np water within the harvest unit. The basal area requirement 
must be met regardless of stream-adjacent parallel road presence. Trees left to meet the 
basal area requirement must be retained according to priorities listed in  
WAC 222-30-022(2)(b)(i). 

Clearcut Management Strategy 
Implementation of the clearcut management strategy requires that the landowner 
designate a two-sided RMZ that is 50 feet wide along each side of a stream reach in the 
harvest unit. No harvest is allowed within the RMZ. The RMZ length must equal or 
exceed 70 percent of the Type Np stream length within the harvest unit. It also must meet 
the upper end of the basal area requirement for the RMZ inner zone for Type S and  
Type F waters in the corresponding timber habitat type. Additional requirements apply to 
the length and location of streamside clearcut boundaries. These requirements are located 
in WAC 222-30-022(2)(b)(ii). 

Stream-Adjacent Parallel Roads within Type Np Riparian Management 
Zones in Eastern Washington 
Where a stream-adjacent parallel road in the inner zone of an RMZ for a Type Np water 
limits the capacity of the site to meet the minimum required basal area, the proximity of 
the road to the outer edge of the bankfull width determines the allowable harvest. 

If the edge of the road closest to the water is between 30 feet and 49 feet from the outer 
edge of the bankfull width, an RMZ 50 feet wide on each side of the stream must be 
retained in a manner that provides maximum function to the Type Np water. If harvest is 
occurring on only one side of the water, an RMZ 50 feet wide must be retained that does 
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not include the width of the stream-adjacent parallel road. The configuration of RMZ 
leave trees must adhere to the priorities listed in WAC 222-30-022(2)(c)(i). 

If the edge of the road closest to the water is less than 30 feet from the outer edge of the 
bankfull width, not only must the requirements of the preceding paragraph must be met, 
but all trees between the water and the edge of the road closest to the water must also be 
retained. More information on stream-adjacent parallel roads in eastern Washington is 
contained in WAC 222-30-022(2)(c). 

4b-3.2.3  EXEMPT 20-ACRE PARCELS - EASTERN WASHINGTON 

In 1999, Washington’s legislature exempted certain forestland parcels from some riparian 
protection measure requirements recommended in the FFR and later adopted by the 
Board as rules. Exempt parcels include those that are 20 contiguous acres or less and are 
owned by individuals whose total ownership is less than 80 forested acres statewide. 
These parcels are commonly referred to as “exempt 20-acre parcels.” 

While not subject to some Forests and Fish riparian requirements, exempt 20-acre parcels 
must still provide protection for public resources in accordance with the Act. Like Forests 
and Fish-related measures, public resource protection on exempt parcels occurs through 
the establishment of RMZs for Type S and Type F waters (WAC 222-30-023(1)). The 
RMZ is measured horizontally from the bankfull channel edge, and extends to the point 
where vegetation changes from wetland to upland plant community, or the point 
necessary to retain shade sufficient to meet the requirements of WAC 222-30-040, 
whichever is farther from the edge. In any case, the RMZ width cannot be less than  
35 feet or more than 58 feet (for partial cuts) or 345 feet (for other harvest types). Leave 
tree requirements that apply to these zones are listed in  
WAC 222-30-023(2)(c)(ii) and (iii). When the RMZ overlaps a Type A or Type B 
wetland or wetland management zone (See Section 4b-4), the measure that best protects 
public resources must be applied. 

Along Type Np waters, DNR can require tree retention on exempt 20-acre parcels where 
necessary to protect public resources. Forest practices rules authorize DNR to require the 
retention of 29 trees of at least six inches dbh on each side of every 1,000 feet of stream 
length within 29 feet of the stream. 

4b-3.3  Statewide Requirements 
In addition to the riparian protection measures described above that are specific to 
western and eastern Washington, forest practices rules include riparian requirements that 
apply throughout the state. These include requirements for the retention of shade along 
Type S and Type F waters, restrictions on the salvage of down trees and woody debris 
and requirements for the maintenance of stream bank stability. Each set of protection 
measures is described below. 

4b-3.3.1  SHADE REQUIREMENTS FOR TYPE S AND TYPE F WATERS 

In addition to meeting the riparian management zone requirements for Type S and  
Type F waters (described in Section 4b-3), landowners must satisfy shade requirements 
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to maintain water temperature (WAC 222-30-040). Shade requirements must be met 
regardless of harvest opportunities that may exist under the RMZ inner zone rules. 

Shade requirements differ for forestlands within the bull trout overlay (BTO) and lands 
outside the BTO. The BTO includes portions of eastern Washington streams containing 
bull trout habitat as identified on the WDFW bull trout map (Figure 4.7). The BTO is a 
“living” document and may be modified using current data, field knowledge and best 
professional judgment (WAC 222-16-010). RMZs for Type S and Type F waters on 
exempt 20-acre parcels must also meet shade requirements (WAC 222-30-023). Shade 
requirements are detailed below. 

Covered Lands Within the Bull Trout Overlay 
Within the BTO, all available shade must be retained within 75 feet of the bankfull edge 
or channel migration zone edge, whichever is greater, along Type S and Type F waters 
(WAC 222-30-040(1)). Section 1 of the Board Manual describes the method for 
identifying all available shade. 

Covered Lands Outside the Bull Trout Overlay 
A temperature prediction method must be used to determine shade requirements for  
Type S and Type F waters outside the BTO (WAC 222-30-040(2)). The temperature 
prediction method relies on the waters’ location within the state (western vs. eastern 
Washington), elevation and water quality temperature classification (Class A or Class AA 
as designated by Ecology; refer to WAC 173-201A). This information is used to establish 
the shade level necessary to meet the temperature standard. Section 1 of the Board 
Manual describes the temperature prediction method and its application. 

If pre-harvest shade levels do not meet the shade requirement, no harvest is allowed 
within 75 feet of the bankfull edge or CMZ edge. If pre-harvest shade levels exceed the 
shade requirement, harvest in the RMZ inner zone is allowed provided that shade levels 
are not reduced below the minimum required and that all other applicable rules are met. 
Using the methods in Board Manual Section 1, landowners are required to demonstrate 
that the removal of trees within the inner zone will not reduce shade below the 
requirement. 

Shade requirements must be satisfied regardless of whether or not a stream-adjacent 
parallel road is present (WAC 222-30-040(5)). However, shade rules do not preclude or 
limit the harvest of trees that provide shade in connection with the construction or 
maintenance of road crossings or the creation and use of yarding corridors  
(WAC 222-30-060(1)). 

4b-3.3.2  SALVAGE LOGGING  

Down LWD, including the boles and larger branches of trees, provides a range of 
ecological functions in aquatic and riparian systems. Down woody debris in streams and 
rivers stores sediment, creates pool habitat, dissipates stream energy, provides cover and 
serves as a food source for macroinvertebrates. In riparian areas, down wood serves as 
habitat for amphibians, reduces the erosive power of overbank flows and creates 
microsites for seedling growth. Removal of down wood in these areas reduces the quality 
and quantity of habitat available for many species covered by the FPHCP. Forest 
practices rules protect these ecological functions and associated habitats by restricting  



 
 

 
206  Final FPHCP – 4b. The Plan – Riparian Strategy 
 

 
Figure 4.7  Bull Trout Overlay 

 

 
1 Lands managed under existing HCPs are shown along with covered lands.  These are not part of the FPHCP.  See 
FPHCP Section 1-5 for a detailed description of covered lands.
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salvage of down wood in typed waters, channel migration zones and riparian 
management zones. 

Salvage logging is not allowed within the bankfull width of any typed water or within a 
channel migration zone, including salvage logging of any portion of a tree that may have 
fallen outside the zone. 

Salvage logging within an RMZ for a Type S or Type F water is based on the sub-zone 
(core, inner and outer zones) from which the tree originated, applicable stand 
requirements and extent of previous harvest activity in the zone (Table 4.11;  
WAC 222-30-045). Salvage logging is not allowed within an RMZ for a Type Np water 
or associated sensitive site, but may occur adjacent to Type Ns waters. 

Table 4.11  Restrictions on salvage logging within RMZs for Type F and 
Type S waters 

 
RMZ sub-zone 
 

Restrictions on Salvage Logging  

Core Zone Salvage logging is not allowed, including salvage logging of any portion of a 
tree that originated in the core zone but has fallen outside the zone. 

Inner Zone Salvage logging is not allowed if stand requirements cannot be met by the 
residual stand. If the proposed salvage involves down trees that originated 
from the inner zone, salvage of down wood is only allowed if the down wood 
was not needed to meet stand requirements. Salvage of any existing down 
wood is not allowed if the residual balance of down wood is insufficient to 
meet regional down wood guidelines in WAC 222-30-045(3)(a) (western 
Washington) and WAC 222-30-022 (eastern Washington). Salvage within 
the inner zone must be conducted in a manner that protects residual trees. 

Outer Zone Salvage logging is not allowed if the riparian leave tree requirements cannot 
be met by the residual standing or down trees. If the proposed salvage 
involves down trees that originated from the outer zone, salvage is allowed 
only if the down wood was not needed to meet riparian leave tree 
requirements in the outer zone. 

 

4b-3.3.3  STREAMBANK INTEGRITY 

The margins—or banks—of stream and river channels represent the interface between the 
aquatic and riparian environments. Their structure and composition often reflects the 
three main geomorphic elements of forest watersheds: wood, water and sediment. As 
such, they provide important habitats for both aquatic and riparian-dependent species. 
Forest practices can negatively affect these habitats by altering the character of stream 
banks. Timber harvesting can reduce stream bank rooting strength and log yarding can 
disturb stream bank structure. Both impacts can lead to accelerated erosion and 
sedimentation (Rashin et al. 1999). 

Forest practices activities in the RMZ core zone for Type S and Type F waters and in 
RMZs for Type Np waters must be conducted in a manner that maintains stream bank 
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integrity (WAC 222-30-030). Activities must avoid disturbing stumps, root systems and 
any logs embedded in the stream bank, as well as brush and other similar understory 
vegetation. Where necessary, high stumps must be left to prevent felled and bucked 
timber from entering the water. Trees with large root systems embedded in the stream 
bank must also be left. In addition to these requirements, activities that affect stream bank 
integrity such as road construction or log yarding may require an HPA permit from 
WDFW. Activities that require an HPA are subject to additional conditions under the 
state’s Hydraulic Code (WAC 220-110-030(17)).  

 

4b-4  Wetland protection measures 

Wetlands are areas that are inundated or saturated by surface or groundwater at a 
frequency and duration sufficient to support—and under normal circumstances do 
support—a prevalence of vegetation typically adapted for life in saturated soil conditions, 
such as swamps, bogs, fens and similar areas. This includes wetlands created, restored or 
enhanced as part of a mitigation procedure. This does not include constructed wetlands 
voluntarily developed by a landowner. It also does not include the following surface 
waters of the state intentionally constructed from wetland sites: irrigation and drainage 
ditches, grass-lined swales, canals, agricultural detention facilities, farm ponds and 
landscape amenities. 

Like surface waters such as streams, rivers, lakes and ponds, wetlands provide important 
habitat for many species covered under the FPHCP. The FPHCP recognizes wetlands as 
important to the conservation of covered species, and it includes measures to prevent, 
minimize and mitigate forest practices-related impacts to wetland habitats. Measures are 
intended to protect important ecological functions such as LWD recruitment, shade 
retention, sediment filtration and the maintenance of surface and shallow subsurface 
hydrology. Protection measures include a wetland typing system, wetland management 
zones (WMZ) adjacent to Type A and Type B wetlands, and the use of low-impact 
harvest systems in forested wetlands. Unlike riparian protection measures, wetland 
protection measures do not vary by geographic region.  

Wetland Typing System 
The wetland typing system recognizes two broad categories of wetlands: forested 
wetlands and non-forested wetlands (WAC 222-16-035). 

Forested wetlands include any wetland or portion thereof that has—or if the trees present 
were mature would have—at least 30 percent canopy closure. The only exception 
involves forested bogs greater than 0.25 acre in size, which are categorized as  
Type A wetlands (see Type A wetland definition below). More information on wetland 
typing can be found in WAC 222-16-035. 

Non-forested wetlands include any wetland or portion thereof that has—or if the trees 
present were mature, would have—less than 30 percent canopy closure. Non-forested 
wetlands are classified as either Type A or Type B. Type A wetlands include all non-
forested wetlands that: 
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 Are greater than 0.5 acre in size, including any acreage of open water where the 
water is completely surrounded by the wetland, and 

 Are associated with at least 0.5 acre of ponded or standing open water (the open 
water must be present on the site for at least seven consecutive days between 
April 1 and October 1), or  

 Are bogs greater than 0.25 acre in size. 

Type B wetlands include all other non-forested wetlands greater than 0.25 acre in size. 

Section 8 of the Board Manual provides guidance for delineating wetlands. The section 
includes technical criteria that define wetlands, field indicators used to satisfy the 
technical criteria, methods for identifying wetlands and delineating their boundaries and 
guidance for bog identification. Also, WAC 222-16-036 describes wetland mapping 
requirements under the forest practices application and notification review process. 

4b-4.1  Protection Measures for Forested Wetlands 
A forested wetland includes any wetland or portion thereof that has—or if the trees 
present were mature would have—at least 30 percent canopy closure. Harvesting is 
allowed in forested wetlands, but it is limited to low-impact harvest systems in order to 
minimize effects on soils and hydrology (WAC 222-30-020(6)). Low-impact harvest 
systems generally include ground-based equipment with tracks (e.g., shovel), cable 
yarding machines, helicopters and balloons. Also, when yarding logs, operators must 
keep at least one end of the log suspended when feasible. 

When forested wetlands lie within a proposed harvest unit, landowners are encouraged to 
leave 30 to 70 percent of the required wildlife reserve trees within the wetland. Wildlife 
reserve trees are defective, dead, damaged or dying trees that provide or have the 
potential to provide habitat for wildlife species dependent on standing trees. In western 
Washington, forest practices rules require the retention of three wildlife reserve trees and 
two green recruitment trees (i.e., trees left for the purpose of becoming future wildlife 
reserve trees) for each acre harvested. In eastern Washington, two wildlife reserve trees 
and two green recruitment trees must be retained for each acre harvested. More 
information about wildlife reserve trees and green recruitment trees can be found in 
WAC 222-16-010 and WAC 222-30-020(11). While not designed specifically for the 
protection of aquatic or riparian habitats, wildlife reserve trees provide indirect benefits 
for species covered under the FPHCP. 

In order to retain undisturbed habitat within forested wetlands, wildlife reserve trees 
should be left in clumps. Where possible, clumped leave trees should be left next to typed 
waters, riparian management zones or wetland management zones. Green recruitment 
trees should be representative of trees found within the wetland, and non-merchantable 
trees should be left standing when DNR determines it is feasible to do so. 

Also, DNR is required to consult with WDFW and affected tribes about site-specific 
impacts of forest practices on wetland-sensitive plant and animal species in forested 
wetlands. 
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4b-4.2  Protection Measures for Non-Forested (Type A 
and Type B) Wetlands 
Protection measures for Type A and Type B wetlands include limitations on harvesting in 
the wetlands (WAC 222-30-020(8): 

 Harvest is not allowed in a Type A wetland that meets the definition of a bog (see 
Board Manual Section 8 for bog definition and delineation).  

 Individual trees or forested wetlands less than 0.5 acre in size may occur within a 
non-forested wetland. These trees must be retained; however, they may be 
counted toward the WMZ leave tree requirement (see below). 

 Harvest of upland areas or forested wetlands surrounded by a Type A or  
Type B wetland must be conducted in accordance with a plan that has been 
approved by DNR in writing. 

 No trees can be felled into or yarded across a Type A or Type B wetland without 
written approval from DNR. 

Non-forested wetlands are also protected through wetland management zones. WMZs 
must be established adjacent to all Type A and Type B wetlands. They are measured 
horizontally from the wetland edge or the point where the non-forested wetland becomes 
a forested wetland (See Board Manual Section 8 for delineation procedures). The 
required WMZ width depends on the wetland type and size (Table 4.12). The average 
WMZ width must meet the requirement listed in Table 4.12. To meet the average width, 
the WMZ can vary from the minimum width to the maximum width listed in Table 4.12. 
When a WMZ overlaps an RMZ, the requirement that best protects public resources must 
be applied. 

Harvest is allowed within WMZs under the following conditions (WAC 222-30-020(7): 

1) At least 75 trees per acre must be retained. 

2) Wildlife reserve trees should be located within the WMZ where feasible. 

3) Partial cutting or removal of groups of trees within the WMZ is acceptable. 

4) Tractors, wheeled skidders or other ground-based harvest equipment is not 
allowed within the minimum WMZ width without written approval from DNR. 

5) When at least ten percent of a harvest unit lies within a WMZ, at least 50 percent 
of the trees required under 1) must be retained. 

Additional requirements for harvest in Type A and Type B wetland management zones 
are listed in WAC 222-30-020(7). 
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Table 4.12  Wetland management zone widths for Type A and Type B 
wetlands 

 
Wetland Type Acres of 

Nonforested 
Wetland.* 

Maximum 
WMZ Width 

Average 
WMZ Width 

Minimum 
WMZ Width
 

A (including 
bogs) 

Greater than 5 200 feet 100 feet 50 feet 

A (including 
bogs) 

0.5 to 5 100 feet 50 feet 25 feet 

A (bogs only) 0.25 to 0.5 100 feet 50 feet 25 feet 

B Greater than 5 100 feet 50 feet 25 feet 

B 0.5 to 5 N/A N/A 25 feet 

B 0.25 to 0.5 No WMZ 
required 

No WMZ 
required 

No WMZ 
required 

*For bogs, both forested and non-forested acres are included. 

 

 

4b-5  Logging practices 

Thus far, most riparian and wetland protection measures have focused on the location and 
degree of allowable harvest near typed waters and wetlands. The FPHCP also includes 
protection measures that regulate the methods of harvest in these areas. These protection 
measures include limits on the felling and bucking of timber, the use of ground-based 
equipment and cable yarding. Many of these measures are designed to minimize soil 
disturbance and reduce the potential for erosion and sedimentation; however, other 
ecological functions are also maintained as a result of these restrictions. Each set of 
protection measures is described below. 

4b-5.1  Felling and Bucking 
The felling of trees and bucking of logs in or adjacent to typed waters and RMZs must be 
conducted in a manner that protects riparian and in-stream habitat and water quality 
(WAC 222-30-050). Protection measures are designed to minimize soil disturbance, 
damage to residual trees and delivery of slash to typed waters. 

Limitations on felling: 

 No trees may be felled into the RMZ core zone of Type S or Type F waters; 
sensitive sites; or Type A or Type B wetlands, except trees that cannot be 
practically and safely felled outside those areas with commonly used techniques.  
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 Within the RMZ inner and outer zones of Type S and Type F waters, and within 

wetland management zones, trees must be felled in a manner that facilitates 
yarding away from typed waters. This includes the use of directional falling, 
lining, jacking or staged falling.  

 Trees may be felled into Type Np waters, but logs must be removed as soon as 
practical. Slash introduced to the Type Np water as a result of the falling must be 
removed in accordance with guidelines in Board Manual Section 4. 

 Reasonable care must be taken to avoid felling trees into RMZs, WMZs and areas 
outside the harvest unit. When thinning or partial cutting, reasonable care must be 
taken to fall trees in directions that minimize damage to residual trees. 

Bucking or limbing of any portion of a tree lying within the bankfull width of a Type S, 
Type F or Type Np water; in the core zone of RMZs; in sensitive sites; or in open water 
areas of Type A or Type B wetlands is not allowed. 

4b-5.2  Ground-Based Equipment Use 
Ground-based equipment is commonly used to fall and yard timber and to construct, 
maintain and abandon roads and skid trails. Ground-based equipment use is regulated to 
limit direct physical impacts to waters and wetlands and to minimize indirect impacts 
such as soil disturbance and associated erosion and sedimentation (WAC 222-30-070). 
Protection measures vary with local conditions and address typed waters, wetlands, 
RMZs, WMZs, soil moisture, residual trees, skid trails and slope restrictions. 

Typed Waters 
Ground-based equipment is not allowed in Type S or Type F waters except with approval 
by DNR and with an HPA issued by WDFW. Ground-based transport of logs across  
Type Np and Type Ns waters must minimize the potential for damage to public 
resources. See WAC 222-30-070(1)(b) and (e) for additional restrictions related to 
yarding across Type Np and Type Ns waters. 

Type A and Type B Wetlands 
In order to maintain wetland water movement and water quality and to prevent soil 
compaction, ground-based equipment is not allowed in Type A or Type B wetlands. 
Where harvest occurs in non-forested wetlands, ground-based logging is limited to low 
impact harvest systems. Ground-based equipment operating in wetlands is only allowed 
during periods of low soil moisture or frozen soil conditions. 

Riparian Management Zones 
Harvest is allowed within RMZs subject to RMZ protections described in Section 4b-3 
and detailed in chapter 222-30 WAC. However, any use of ground-based equipment 
within an RMZ must be as described in an approved forest practices application or 
otherwise approved in writing by DNR. When yarding logs in or through an RMZ with 
ground-based equipment, the number of routes through the zone must be minimized. 
Logs must be yarded to minimize damage to leave trees and vegetation in the RMZ. 

Wetland Management Zones 
Harvest is allowed in WMZs subject to WMZ protections listed in Section 4b-4.2 and 
detailed in WAC 222-30-020(7). Ground-based equipment is not allowed within the 
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minimum WMZ width unless described in an approved forest practices application or 
otherwise approved in writing by DNR. Where feasible, logs must be skidded with at 
least one end suspended to minimize soil disturbance and damage to leave trees and 
vegetation in the WMZ. 

Soil Moisture Conditions 
Ground-based harvest equipment is not allowed on exposed erodible soils or saturated 
soils if sediment delivery is likely to impact a wetland, stream, lake or pond. When soil 
moisture is high, and unrestricted operation of ground-based equipment would result in 
unreasonable soil compaction, operations are restricted to methods that minimize 
widespread soil compaction. Operations may be postponed until site conditions improve 
such that yarding may proceed without causing unreasonable soil compaction and long-
term impacts to soil productivity and infiltration capacity. 

Protection of Residual Trees 
Reasonable care must be taken to minimize skidding damage to the stems and root 
systems of residual trees, including saplings. 

Skid Trails 
Skid trail width must be kept to a minimum, and reasonable care must be taken to 
minimize the amount of sidecast required. Sidecast material must be deposited above the 
100-year flood level. Skid trails must be outsloped where practical, but must be insloped 
where necessary to prevent logs from sliding or rolling downhill off the skid trail. Skid 
trails running parallel or near parallel to waters must be located outside the no-harvest 
portions of RMZs and at least 30 feet from the bankfull edge of unbuffered portions of 
Type Np or Ns waters, unless approved in writing by DNR. Skid trails must cross the 
drainage point of swales at an angle that minimizes the potential for delivering sediment 
to typed waters or where channelization is likely to occur. 

When a skid trail on a slope in exposed soils is no longer going to be used—permanently 
or for the season—water bars must be placed on the trail where necessary to prevent soil 
erosion. Skid trails located within 200 feet of any typed water that directly deliver to the 
stream network must have water bars, grade breaks and/or slash to minimize sediment 
delivery. Water bars must be placed at a frequency that minimizes gullying and soil 
erosion. In addition to water barring, skid trails with exposed, erodible soil that may be 
reasonably expected to cause damage to a public resource must be seeded with a non-
invasive plant species (preferably native to the state) and adapted for rapid revegetation 
of disturbed soil, or be treated with other erosion control measures acceptable to DNR. 

Slope Restrictions 
Ground-based harvest systems may not be used on slopes where, in the opinion of DNR, 
this method of operation would cause actual or potential material damage to a public 
resource. 

4b-5.3  Cable Yarding 
Limitations on cable yarding in and across typed waters and wetlands are intended to 
minimize soil disturbance and impacts to their beds and banks (WAC 222-30-060).  
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Type S and Type F Waters 
Cable yarding of logs in or across Type S or Type F waters is not allowed, except where 
logs will not materially damage the bed of waters, banks of sensitive sites or riparian 
management zones. If yarding across Type S or Type F waters is permitted, yarding is 
limited to cable or other aerial logging methods. Yarding operations in or above Type S 
or Type F waters require an HPA permit from WDFW. Operations that require an HPA 
are subject to additional conditions under the state’s Hydraulic Code  
(WAC 220-110-030(17)).  

When it is necessary to create yarding corridors through the RMZ of a Type S or  
Type F water, the corridors must be no wider or more numerous than necessary to 
accommodate safe and efficient transport of logs. Generally, yarding corridors should be 
located at least 150 feet apart (measured edge to edge), and each should be no wider than 
30 feet. Total openings resulting from yarding corridors must not exceed 20 percent of 
the stream length associated with the forest practices application. When changing cable 
locations, care must be taken to move cables around or clear of the riparian vegetation to 
avoid damage. 

Type A and Type B Wetlands 
Cable yarding of logs in or across Type A or Type B wetlands is not allowed without 
written approval from DNR and may require an HPA from WDFW. 

Residual Vegetation 
Where logs are yarded from or across a sensitive site; an RMZ for a Type S, Type F or 
Type Np water; or a wetland management zone, reasonable care must be taken to 
minimize damage to the vegetation that provides shade to the water, and to minimize 
disturbance to understory vegetation, stumps and root systems. Where practical and 
consistent with good safety practices, logs must be yarded in the direction in which they 
lie and away from Type S, Type F or Type Np waters and Type A or Type B wetlands 
until clear of the riparian management zone or wetland management zone. 

Yarding Direction 
Uphill yarding is preferred. Where downhill yarding is used, reasonable care must be 
taken to lift the leading end of the log to minimize downhill movement of slash and soil. 
When yarding parallel to a Type S or Type F water, and below the 100-year flood level or 
within the riparian management zone, reasonable care must be taken to minimize soil 
disturbance and to prevent logs from rolling into the water or riparian management zone. 

 

4b-6  Conservation easement/acquisition programs 

The FPHCP includes two programs that provide for the long-term conservation of 
riparian and aquatic habitats. The Forestry Riparian Easement Program (FREP) and the 
Riparian Open Space Program were established to acquire, through purchase or 
easement, the most ecologically important habitats for species covered under the FPHCP. 
Unlike most FPHCP protection measures, the FREP and ROSP are voluntary programs 
that complement the mandatory requirements of the Act and rules. As part of the 
complete set of protection measures, these voluntary programs will help ensure that the 
Forest Practices program meets its goals, resource objectives and performance targets. 
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4b-6.1  Forestry Riparian Easement Program 
The FREP was established by the legislature in 1999 as part of the Forests and Fish Law 
(Engrossed Substitute House Bill 2091), codified in chapter 76.13 RCW and adopted as a 
rule in chapter 222-21 WAC. FREP is administered through DNR’s Small Forest 
Landowner Office.  

FREP provides long-term protection for aquatic resources by acquiring easements from 
small forest landowners in riparian areas and other ecologically important areas. 
Easement areas typically include channel migration zones, riparian management zones 
and wetland management zones, but may also include other areas, such as unstable 
slopes. Landowners interested in participating in FREP must meet the definition of a 
“small forest landowner,” which is related to his/her prior three-year average harvest 
level (WAC 222-21-010(12)). 

FREP easements apply to “qualifying timber” and not the land on which the trees grow. 
“Qualifying timber” is trees that are covered by a forest practices application and that the 
small forest landowner is required to leave unharvested according to rules adopted under 
RCW 76.09.055 or 76.09.370 (consistent with FFR), or that are made uneconomic to 
harvest by those rules (WAC 222-21-010(9)). Landowners are compensated for between 
50 and 100 percent of the value of the qualifying timber. Qualifying timber must be left 
unharvested for the duration of the easement (i.e., 50 years) and the easement area must 
be maintained in a condition compatible with growing timber. 

4b-6.2  Riparian Open Space Program 
Like the FREP, ROSP was a product of the 1999 Forests and Fish Law (Engrossed 
Substitute House Bill 2091). It has been codified in the Forest Practices Act  
(chapter 76.09 RCW) and adopted as a rule in chapter 222-23 WAC. ROSP is 
administered through DNR Asset Management and Protection Division. 

ROSP ensures the long-term conservation of aquatic resources by acquiring a fee interest 
in, or easement on, lands and timber within a specific type of channel migration zone 
known as an “unconfined avulsing CMZ.” Unconfined avulsing CMZs are areas where 
abrupt shifts in stream or river location occur, resulting in a complex floodplain 
environment (see also channel migration zone definition in Section 4b-2). These areas 
typically have very high ecological value as spawning and rearing habitat for salmon and 
other fish species.  

Under the forest practices rules, no timber harvesting or road construction may occur 
within CMZs due to their ecological importance. ROSP provides financial compensation 
for owners of unconfined avulsing CMZs who voluntarily sell the land to DNR or place a 
permanent conservation easement on the trees, land or both. DNR screens applications, 
prioritizes qualifying applications and acquires lands based on available funding. 
Applications are prioritized based on the order received, the ecological value of the 
land(s) and the immediacy of need on the part of the landowner. 
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4c.  Upland Strategy  

The Upland Strategy consists of protection measures that are implemented in upslope 
areas outside riparian zones and wetlands. These measures are intended to limit forest 
practices-related changes in physical watershed processes—such as erosion and 
hydrology—that may adversely affect the quality and quantity of riparian and aquatic 
habitat lower in the watershed. The Upland Strategy includes forest practices rules, Board 
Manual guidance and guidance issued through the DNR Forest Practices Division related 
to unstable slopes and landforms; the location, design, construction, maintenance and 
abandonment of forest roads; and harvest-induced changes in rain-on-snow peak flows.  

Because some protection measure requirements are fairly lengthy, the Upland Strategy 
represents a summary, rather than a complete detailing, of some strategy components. 
The text directs the reader to the applicable WAC chapter and/or forest practices Board 
Manual section where additional protection measures apply. To the extent protection 
measures differ from the applicable WAC and/or Board Manual section, the WAC 
requirements and Board Manual guidance take precedence. Further, WAC 222-50-040 
states the forest practices rules contained in chapters 222-24 through 222-38 WAC—road 
construction & maintenance, timber harvesting, reforestation and application of forest 
chemicals—are automatically superseded if they are inconsistent with any applicable 
safety regulations, or with any orders or directives having the force of law and based on 
any applicable safety regulations (i.e., hazard tree removal). 

Conservation Objectives 
The goal of the Upland Strategy is to prevent, avoid, minimize or mitigate forest 
practices-related changes in erosion and hydrologic processes and the associated effects 
on public resources. Specific resource objectives for Upland Strategy protection measures 
are found in the forest practices rules; Forests and Fish Report (Appendix B); and 
Schedule L-1 (Appendix N). Schedule L-1, in particular, serves as a guide for both the 
riparian and upland strategies and is the foundation for the Adaptive Management 
program. It identifies functional objectives for key aquatic conditions and processes 
potentially impacted by forest practices. In addition, Schedule L-1 establishes the 
performance targets for specific forest conditions and watershed processes. The Upland 
Strategy supports the overall performance goals established in the Forests and Fish 
Report, in Schedule L-1 and later adopted in rule (WAC 222-12-045(2)(a), which states 
that forest practices – either singularly or cumulatively – are intended to be conducted in 
a manner that will not significantly impair the capacity of aquatic habitat to:  

1. support harvestable levels of salmonids, 

2. support the long-term viability of other covered species, and 

3. meet or exceed water quality standards (including protection of designated uses, 
narrative and numeric criteria and antidegradation). 

The Upland Strategy includes the following specific objectives to restore and maintain 
upslope processes that affect aquatic habitat: 
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 Unstable Slopes/Mass Wasting – Prevent or avoid forest practices-related 

landslides (modified slightly from FFR). 

 Forest Roads – Provide for fish passage at all life stages; prevent mass wasting; 
limit delivery of sediment and surface runoff to all typed waters; avoid capture 
and redirection of surface or groundwater; divert most road runoff onto the forest 
floor; provide for the passage of some woody debris; protect stream bank 
stability; minimize the construction of new roads; and ensure that there is no net 
loss of wetland function (WAC 222-24-010). 

 Hydrology – Maintain surface and groundwater hydrologic regimes (magnitude, 
frequency, timing and routing of streamflows) by disconnecting road drainage 
from the stream network, preventing increases in peak flows causing scour and 
maintaining the hydrologic continuity of wetlands (FFR). 

 

4c-1  Unstable slopes and landforms 

While most FPHCP protection measures are prescriptive in nature, those related to 
unstable slopes and landforms (hereafter referred to as unstable slopes) are not. Instead, 
protection is provided through an outcome-based, decision-making process that is 
conducted in accordance with the forest practices rules and SEPA. Through this process, 
DNR evaluates proposed timber harvest and construction activities on unstable slopes to 
determine if the activities will have a “probable significant adverse impact.” The 
determination is based on the agency’s evaluation of the proposal—conducted in 
consultation with other affected agencies and tribes—as well as comments received from 
interested parties through the SEPA review process. 

The only exception to this outcome-based, decision-making process occurs in areas 
where watershed analysis has been conducted and approved, management prescriptions 
are in place to address unstable slopes and the prescriptions are specific to the site or 
situation and do not call for additional analysis (WAC 222-16-050(1)(d)(iii)). In these 
cases, proposed timber harvest and construction activities on unstable slopes must adhere 
to the approved management prescriptions. If proposed activities deviate from the 
approved prescriptions, the forest practices application is considered an “alternate plan,” 
is classified as a Class IV-Special application and is subject to review under the SEPA. 
DNR has approved over 60 watershed analyses statewide, encompassing over  
3,000 square miles of forestlands covered by the FPHCP. Nearly all of these analyses 
have management prescriptions related to the protection of unstable slopes. 

Unstable slopes are discrete portions of the landscape with physical characteristics that 
make them more susceptible to mass wasting than surrounding areas. Unstable slopes are 
often classified according to dominant landslide type. The FPHCP recognizes four classes 
of unstable slopes (WAC 222-16-050(1)(d)(i)): 

1) Landforms typically associated with debris avalanches, debris flows and debris 
torrents. This class includes inner gorges, bedrock hollows and convergent 
headwalls with slopes greater than 35 degrees (70 percent). 
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2) Landforms susceptible to debris avalanches. This class includes toes of deep-
seated landslides with slopes greater than 33 degrees (65 percent) and the outer 
edges of meander bends along valley walls or high terraces of unconfined 
meandering channels. 

3) Groundwater recharge areas of deep-seated landslides in glacial sediments. A 
change in the hydrologic regime of these landslides has the potential to accelerate 
a wide range of mass-wasting processes commonly associated with deep-seated 
landslides.  

4) Areas with indicators of potential slope instability that cumulatively indicate the 
presence of unstable slopes. 

More detailed descriptions of unstable slopes are included in Board Manual Section 16. 

When DNR receives a forest practices application, forest practices staff screen the 
application for unstable slopes. The results of the screen are forwarded to the responsible 
forest practices forester for review. The forest practices forester relies on the screening 
results and his/her own knowledge of the area to further assess unstable slopes presence. 
If field review confirms the presence of unstable slopes and timber harvest and/or 
construction is proposed in those areas, the forest practices application is classified as 
Class IV-Special (See Section 4a-3) and becomes subject to review under the SEPA.  

The Board, through the forest practices rules, has adopted SEPA policies set forth in 
RCW 43.21C.020. These rules require applicants to complete an environmental checklist 
for Class IV-Special forest practices applications. The checklist is a detailed listing of 
potential environmental impacts associated with the proposed activity. The Board has 
established additional SEPA policies that are specific to forest practices  
(chapter 222-10 WAC). These policies require applicants to conduct and submit a 
geotechnical assessment of proposed forest practice(s). A qualified expert must prepare 
the assessment. The assessment must evaluate: 1) the likelihood that the proposal will 
cause movement on the potentially unstable slopes or contribute to further movement, 
and 2) the likelihood of sediment or debris delivery to any public resource or in a manner 
that would threaten public safety (WAC 222-10-030(1)). The assessment must also 
identify any measures that would mitigate the identified hazards and risks. 

To be considered a qualified expert under the forest practices rules, an individual must 
have a master’s degree in geology, geomorphology or related field or a significant 
amount of postgraduate course or thesis work or other training in geomorphology or mass 
movement and, in either case, an additional three years of field experience in the 
evaluation of relevant problems on forested lands (WAC 222-10-030(5)). In addition, 
Washington’s Geologist Licensing Law (chapter 18.220 RCW) requires that individuals 
involved in forest slope stability evaluations be licensed with the state’s Geologist 
Licensing Board (chapter 308-15 WAC).  

In addition to reviewing information submitted by the applicant, DNR staff conduct their 
own evaluation of proposals involving unstable slopes. The evaluation often includes 
review by an internal technical specialist and/or interdisciplinary team. DNR technical 
specialists meet the forest practices definition of a “qualified expert” and are licensed 
under the state’s Geologist Licensing Law (See Section 4a-3.2). Interdisciplinary team 
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members typically represent other agencies and affected tribes and often have unstable 
slopes expertise. 

After reviewing the proposal, consulting with other affected agencies and tribes, and 
considering comments received from other interested parties through the SEPA review 
process, DNR issues a decision under the SEPA commonly known as a “threshold 
determination.” In making a decision, forest practices rules require DNR to consider:  
1) if the proposal is likely to increase the probability of mass movement on or near the 
site, 2) whether sediment or debris would be delivered to a public resource or be 
delivered in a manner that would threaten public safety, and 3) whether such movement 
and delivery are likely to cause significant adverse impacts (WAC 222-10-030(2)).  

If DNR determines the proposed activities are likely to have a probable significant 
adverse impact, a “determination of significance” is issued and the applicant must 
prepare an EIS in accordance with SEPA requirements. If DNR determines the adverse 
impacts identified in the EIS are significant and reasonable measures are insufficient to 
mitigate the impacts, the forest practices application is denied. If DNR determines the 
proposed activities are not likely to have a probable significant adverse impact, a 
“determination of non-significance” is issued and the forest practices application is 
approved. In many cases, DNR’s approval of a forest practices application contains 
“conditions” or additional requirements with which the applicant must comply. The 
conditions usually include protection measures that must be implemented to mitigate 
impacts associated with the proposal. 

Mitigation measures range from avoiding unstable slopes to altering the methods or 
techniques used in timber harvest and/or construction operations. Unstable slopes 
avoidance is the most commonly used mitigation measure and results in the lowest 
hazard and risk. Where timber harvest and/or construction activities occur on unstable 
slopes, a variety of mitigation measures are employed to reduce the likelihood of mass 
wasting. Harvest-related mitigation measures typically include minimum stand density 
requirements to maintain rooting strength and slope hydrology, and full suspension log 
yarding to reduce soil disturbance and damage to residual vegetation. Construction-
related mitigation measures often relate to the design and/or location of roads and 
landings. Full-bench end-haul (i.e., no fill or sidecast material) construction techniques 
are routinely required on unstable slopes. Where fill material is necessary, the use of 
quarried rock rather than “native” soil or fill is often required to increase the structural 
strength of road prisms and stream crossings. These are just a few examples of the many 
mitigation measures used to address unstable slopes issues. The measures used in a given 
situation are dependent upon the nature of the impact being mitigated. 

Several programs and projects that contribute to the protection of unstable slopes on 
forestlands covered by the FPHCP are in place or under development. Probably the most 
significant is the RMAP program, in which forest landowners are required to identify and 
report roads with evidence of existing or potential instability that could adversely affect 
public resources (WAC 222-24-051). Large forest landowners are required to correct all 
road-related slope stability problems by the end of calendar year 2015, with the highest-
risk areas being addressed first. More information on the RMAP program is included in 
Section 4c-2.3. 
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Two separate projects are underway to improve detection of unstable slopes on 
forestlands covered under the FPHCP. The first is the Regional Landform Identification 
Project. For each DNR region, this project will identify high-hazard landforms that have 
a history of mass wasting but which do not fit one of the current rule definitions  
(WAC 222-16-050(1)(d)(i)). The second project is the Landslide Hazard Zonation 
Project. This project maps unstable slopes statewide, using methods similar to those in 
the mass wasting module of watershed analysis. The results of these projects are intended 
to help DNR regulatory staff, forest landowners and staff from cooperating agencies and 
organizations identify unstable slopes during forest practices application review. Both 
projects are being carried out through the CMER Committee and are described in more 
detail in the CMER Work Plan (Appendix H). 

DNR also provides unstable slopes training for DNR staff, forest landowners, and staff 
from cooperating agencies and organizations. The training includes topics such as 
landslide processes, factors affecting slope stability, indicators of slope instability and 
identification of unstable slopes and landforms. More information on DNR’s training 
program can be found in Section 4a-3.3. 

 

4c-2  Forest roads  

Roads are an essential element of the forest management infrastructure, providing access 
for a range of activities including emergency fire control and suppression, reforestation, 
intermediate silvicultural treatments and harvesting. Roads may adversely affect riparian 
and aquatic habitats by altering hydrologic flowpaths, accelerating erosional processes 
and increasing sediment delivery to surface waters and wetlands. Forest practices rules 
are designed to minimize negative road impacts through the proper location, design, 
construction, maintenance and abandonment of forest roads. 

4c-2.1  Road Location and Design 
The first step toward limiting forest road effects is to properly locate roads. Forest 
practices rules require that roads be fit to the topography to minimize alteration of natural 
features. This includes avoiding at-risk areas such as surface waters, wetlands, channel 
migration zones, riparian management zones, sensitive sites and equipment limitation 
zones. Forest practices rules also require the use of existing roads in areas where new 
construction would lead to duplicative or unnecessary roads (WAC 222-24-020). 

In addition to addressing forest road location, forest practices rules include road design 
standards (WAC 222-24-020). The design standards are mainly related to construction 
techniques and water management: 

 Forest practices rules encourage road designs that utilize balanced cut-and-fill 
construction to avoid side-casting of excess fill material. In steep terrain  
(>60 percent slopes), rules require “full-bench” designs in which no fill material 
is used to construct the road prism and waste material is end-hauled or over-
hauled to stable locations. 
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 Water management requirements focus on maintaining hydrologic flowpaths and 

minimizing sediment delivery by limiting road-induced rerouting of water. Forest 
practices rules include design standards for culvert sizing and drainage structure 
spacing. Rules also require that roads be designed so that ditch water is relieved 
onto the forest floor to facilitate infiltration and minimize sediment delivery. 

Additional guidance for forest road location and design is included in Section 3 of the 
Board Manual. 

4c-2.2  Road Construction 
Road construction requirements focus on maintaining stable road prisms and water 
crossing structures, and on minimizing sediment delivery to surface waters and wetlands. 
The requirements are also intended to limit impacts to habitat during the construction 
process. 

Maintaining stable, intact road prisms and water crossing structures is important in 
controlling erosion and sediment delivery, particularly in steep terrain where mass 
wasting is common. Forest practices rules recognize the importance of road prism and 
crossing stability, and include construction measures to minimize the risk of road failure. 
Road prism-related measures include limiting the volume of organic matter that can be 
incorporated into the road prism, compacting fills, removing construction-related debris 
and slash from culvert inlets, installing ditches and drainage structures concurrent with 
construction, depositing waste materials in stable locations and preventing side-casting of 
excess fill material on steep slopes (WAC 222-24-030). 

Measures that focus on maintaining the stability of water crossing structures require the 
installation of structures that pass the 100-year flow, the construction of fills and 
embankments to withstand the 100-year flow, and the construction of headwalls and 
catch basins to accommodate the 100-year flow. Forest practices rules also give DNR the 
authority to require the installation of larger culverts in unstable slope areas  
(WAC 222-24-040). 

Road construction activities that affect the natural bed and/or flow of surface waters and 
that have a potential for adversely affecting fish life require an HPA permit from WDFW. 
This includes the installation, repair and replacement of water crossing structures such as 
culverts and bridges associated with Type S and Type F waters. Activities that require an 
HPA may be subject to additional conditions under the state’s Hydraulic Code  
(WAC 220-110-030(17)). 

Forest practices rules are designed to minimize sediment delivery from roads during and 
after construction. Requirements include limiting construction to periods of low soil 
moisture, end-hauling or over-hauling of waste material when side-casting would deposit 
sediment in areas where delivery to waters or wetlands may occur, sloping roads and 
landings to prevent water accumulation and stabilizing exposed soils by seeding or other 
techniques approved by DNR. If DNR determines that the installation of a water crossing 
structure would result in unacceptable water quality impacts, the agency may require 
flow diversion around the site during construction (WAC 222-24-040). Flow diversion 
may also be a requirement of a WDFW-issued HPA. 
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Forest practices rules are also designed to minimize impacts to riparian and in-stream 
habitats. Rules require that the channel bed, the stream banks and riparian vegetation be 
disturbed no more than necessary to construct the project. Disturbed areas must be 
stabilized and restored according to established schedules and procedures detailed in 
Section 3 of the Board Manual (Appendix F). Also, in-stream woody debris removed 
from the upstream end of culverts and bridges must be relocated downstream from these 
structures to help mitigate impacts (WAC 222-24-040). 

Other construction-related forest practices rules are contained in WAC 222-24-030,  
222-24-035, and 222-24-040. Guidelines for implementing certain protection measures 
are included in Section 3 of the Board Manual. 

4c-2.3  Road Maintenance and Abandonment 
Forest practices rules include a road maintenance and abandonment program to prevent 
sediment- and hydrology-related impacts to public resources. The rules require forest 
landowners to develop and implement RMAPs for roads within their ownership. Planning 
requirements differ for small and large forest landowners. For purposes of RMAP 
development and implementation, a small forest landowner is defined as a person who 
has harvested no more than two million board feet of timber per year, on average, during 
the three years prior to submitting a forest practices application or notification to DNR, 
and who does not plan to exceed that harvest level over the following ten years  
(WAC 222-16-010). A large forest landowner is anyone who does not qualify as a small 
forest landowner. 

ROAD MAINTENANCE AND ABANDONMENT PLANNING FOR LARGE 
FOREST LANDOWNERS 

Before July 1, 2006, large forest landowners must have all roads within their ownership 
covered under a DNR-approved RMAP (WAC 222-24-051). This includes all roads that 
were constructed or used for forest practices after 1974. An inventory and assessment of 
orphaned roads (i.e., forest roads and railroad grades not used for forest practices since 
1974) must also be included in the RMAP. Forest practices rules allow large forest 
landowners to distribute the planning workload over a five-year period (2001-2006) by 
submitting annual plans to DNR that cover 20 percent of their roads or ownership. In 
areas where watershed analysis has been conducted and approved, large forest 
landowners may elect to follow the watershed administrative unit-road maintenance plan 
rather than developing an RMAP under WAC 222-24-051. 
  
Forest practices rules require large forest landowners to prioritize road maintenance and 
abandonment planning based on a “worst first” principle. Road systems or watersheds 
where maintenance and abandonment work would produce the greatest benefit for public 
resources receive highest priority. Prioritization criteria include: 1) the presence of 
Federal or state listed threatened or endangered fish species or 303(d) listed water bodies, 
2) the presence of sensitive geologic formations with a history of mass wasting,  
3) the presence of planned or ongoing restoration projects, and 4) the presence of roads 
likely to have high future forest practices use. Within each RMAP, maintenance and 
abandonment work is also prioritized: 1) removing fish blockages, 2) preventing or 
limiting sediment delivery, 3) disconnecting the road and stream networks, 4) repairing or 
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maintaining stream-adjacent parallel roads, 5) restoring hydrologic flowpaths, and  
6) capitalizing on operational efficiencies (WAC 222-24-051). 

On the anniversary date of an RMAP submittal, large forest landowners must report work 
accomplished during the previous year to DNR.  A detailed description of work planned 
for the upcoming year must also be submitted for approval including any modifications to 
the existing work schedule. DNR’s review and approval is conducted in consultation with 
Ecology, WDFW, affected tribes and interested parties (WAC 222-24-051). 
 
The RMAP process is intended to bring all roads owned by large forest landowners into 
compliance with forest practices standards by July 1, 2016. From July 2001 through 
December 2004 approximately 7,401 RMAPs were approved by DNR, that covered 
approximately 48,051 miles of forest road, 1,587 miles of road abandonment, and  
1,944 miles of orphaned roads. The RMAP rule does not supersede DNR’s authority to 
regulate road impacts associated with individual forest practices activities. Roads used—
or proposed for use—as timber haul routes must be maintained in a condition that 
prevents damage to covered resources. Forest practices rules authorize DNR to require 
large forest landowners to address road-related impacts if the agency determines the 
roads have affected or will negatively affect covered resources (WAC 222-24-051).  
 

ROAD MAINTENANCE AND ABANDONMENT PLANNING FOR SMALL 
FOREST LANDOWNERS 

Small forest landowners have two options for meeting road maintenance and 
abandonment planning requirements. Small forest landowners may follow the RMAP 
process for large landowners described above, or they may submit a “checklist” RMAP 
with each forest practices application or notification (WAC 222-24-0511, RMAP 
Emergency Rule). Also, in areas where watershed analysis has been conducted and 
approved, small forestland owners may elect to follow the watershed administrative unit-
road maintenance plan rather than developing an RMAP under WAC 222-24-051 or 
submitting a checklist RMAP under WAC 222-24-0511 (RMAP Emergency Rule). 
Forest landowners who own less than 80 acres of forestland in Washington and submit a 
forest practices application or notification for a forestland parcel that is 20 acres or less in 
size are not required to submit an RMAP or checklist RMAP for that parcel  
(WAC 222-24-0512, RMAP Emergency Rule). Unlike large forest landowners, small 
forest landowners are not required to submit annual reports describing work completed 
and planned. Proposed permanent rules (which will eventually replace the RMAP 
emergency rules) pertaining to road maintenance and abandonment planning 
requirements for small forest landowners and landowners with 20-acre exempt parcels 
were approved by the Board for formal public review on August 10, 2005. A Draft EIS 
was written and an Economic Analysis performed on the proposed permanent rules. The 
proposed rules (CR-102), DEIS, and economic analysis can be found at 
http://www.dnr.wa.gov/forestpractices/rules/ under the “Rule-Making Activity.” The 
Board conducted public hearings for the rules, DEIS and economic analysis in five cities 
across Washington State from November 17, 2005 to December 15, 2005. The public 
comment period ended on December 16, 2005. 
 
The RMAP process for small forest landowners does not supersede DNR’s authority to 
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regulate road impacts associated with individual forest practices activities. Roads used—
or proposed for use—as timber haul routes must be maintained in a condition that 
prevents damage to public resources. Forest practices rules authorize DNR to require 
small forest landowners to submit a compliance schedule of work to address road-related 
impacts in cases where the agency determines the road has affected or will negatively 
affect public resources (WAC 222-24-0511(4)). In addition, DNR has 47 Forest Practices 
Foresters statewide involved with on-going daily enforcement of forest practices rules. 
 
Due to the high cost often associated with correcting fish passage barriers, the  
2003 Legislature allocated funds to create a DNR-administered cost-share program that 
provides financial assistance to small forest landowners who have barriers on their lands. 
The program is known as the “Family Forest Fish Passage Program” and was developed 
cooperatively between the SFLO and WDFW. A third agency partner, the Interagency 
Committee for Outdoor Recreation, is responsible for managing grant funds allocated to 
projects. The legislature has continued to allocate funding to the Family Forest Fish 
Passage Program (FFFPP). The legislature allocated $ 2 million for the  
2004-05 biennium, $ 4 million for the 2006-07 biennium. 
 
Under the Family Forest Fish Passage Program, the state provides 75 to 100 percent of 
the cost to correct fish passage barriers that were installed prior to May 14, 2003. No 
small forest landowner will be required to pay for any part of a fish passage barrier repair 
prior to submitting a forest practices application for timber harvest. Additionally, if the 
barrier was installed under a state permit (i.e., HPA), the state will provide 100 percent of 
the repair costs. If a barrier was not originally installed under an HPA, the small forest 
landowner will be responsible for providing approximately 25 percent of the repair costs. 
The 25 percent match can be in the form of cash or in-kind services (equipment, time, 
materials, etc.). Small forest landowners who have committed, through submittal of an 
application for cost sharing, to participating in the state-led cost share program are not 
required to correct fish passage barriers until: 1) cost share funding is available, and  
2) higher priority fish passage barriers on other lands in the watershed have been 
repaired. A small forest landowner not participating in the cost-share program must 
correct any fish passage barriers on forest roads within their ownership that are covered 
or affected by an active forest practices application for harvest or salvage. Fish passage 
barrier repairs on small forest landowner lands will be ranked within each Water 
Resource Inventory Area (WRIA). The SFLO and WDFW are developing a method to 
create a ranked, statewide barrier inventory for small forest landowners based on the 
principle of fixing the worst first within each WRIA. Completion of the statewide 
inventory is not yet complete; however, annual ranking and repair of barriers owned by 
small landowners who apply for cost-sharing is currently occurring. The development of 
the statewide ranked inventory and collection of data for existing barriers is being done in 
cooperation with Lead Entity organizations. Lead Entities are quasi-governmental 
planning groups created under the state’s Salmon Recovery Act and are charged with 
coordinating salmon recovery efforts within each WRIA. Lead Entities often have 
information about fish passage issues for their geographic area. DNR and WDFW are 
responsible for assisting Lead Entities in acquiring the data necessary to fill any known 
gaps in fish blockage locations. 
 
The FFFPP has already funded the replacement of 36 fish passage barriers in 2004 and 
has 27 barriers scheduled for funding in 2005. See Table 4.13 for additional information. 
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Table 4.13  FFFPP Accomplishments 2003-2005. 

 
 Westside Eastside Statewide 
# of barriers 
submitted to 
program for funding 

315 100 415 

# of barriers funded 
in 2004 32 4 36 

Cost of 2004 
projects $907,742 $159,321 $1.06 MM 

Miles of habitat 
opened in 2004 53.67 4.7 58.37 

# of barriers 
scheduled for 
funding in 2005 

21 6 27 

Anticipated Cost of 
2005 projects $912,000 $388,000 $1.3 MM 

Miles of habitat to 
be opened in 2005 54.62 19.67 74.29 

 
Matching Federal funding supplemented the FFFPP program, allowing for expenditures 
over the state allocation of $2 million for the 2004/05 biennium. 
 

RMAP IMPLEMENTATION 

Road maintenance and abandonment work carried out under a DNR-approved RMAP 
must meet forest practices rules standards (WAC 222-24-052). The standards require 
landowners to: 1) keep drainage structures functional, 2) divert captured groundwater 
from ditchlines onto stable portions of the forest floor, 3) maintain road surfaces to 
minimize erosion and delivery of water and sediment to typed waters, and 4) slope or 
waterbar road surfaces to prevent water accumulation. When abandoning roads, 
landowners are required to: 1) slope or waterbar roads to minimize erosion and maintain 
drainage, 2) leave ditches in a condition that minimizes erosion, 3) block roads so that 
vehicles cannot pass the point of closure, and 4) remove water crossing structures and 
fills. Road best management practices for achieving these standards are described in 
Section 3 of the Board Manual. More information on road maintenance and abandonment 
standards is contained in WAC 222-24-052. 

Road maintenance and abandonment work involving the installation, removal, repair or 
replacement of water crossing structures on Type S and Type F waters such as culverts or 
bridges requires an HPA permit from WDFW. Such activities are subject to additional 
conditions under the Hydraulic Code (WAC 220-110-030(17)). 

Although forest practices rules require landowners to inventory and assess orphaned 
roads, their repair or abandonment is not required. However, landowners may voluntarily 
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fix problems identified during the orphaned road inventory and assessment  
(WAC 222-24-052).  

 

4c-3  Rain-on-snow 

Forest practices rules assume the greatest likelihood for causing significant forestry-
related hydrologic effects on covered resources is through the influence of timber harvest 
on snow accumulation and melt during rain-on-snow precipitation events (DNR 1997). 
Significant effects on public resources associated with changes in seasonal snowmelt, low 
flows and water yield are generally less likely, but may be important in certain 
watersheds. Forest practices rules address road-induced changes in hydrology by 
establishing standards for road construction, maintenance and abandonment  
(See Section 4c-2). 

Forest practices rules address rain-on-snow effects in two ways. First, watershed analysis 
includes an assessment of timber harvest-induced changes in rain-on-snow generated 
peak flows and potential impacts to fish habitat, water quality and public capital 
improvements. The assessment, known as the “hydrologic change” module, is conducted 
for each watershed administrative unit where watershed analysis is performed. The 
assessment relies on the use of a quantitative model to estimate changes in snow 
accumulation and melt under different harvest scenarios, and the resulting effects on peak 
flow magnitudes. Specific management prescriptions are developed to address rain-on-
snow effects in parts of the WAU where significant hydrologic change is likely to occur 
and resources are sensitive to those changes. Prescriptions typically involve limits on 
clearcut harvesting to maintain a minimum level of hydrologically mature forest cover in 
the watershed or sub-watershed. Once approved by DNR, the management prescriptions 
become the forest practices rules for the WAU. To date, over 60 watershed analyses have 
been completed, encompassing over 3,000 square miles or 1.9m acres (20 percent of 
covered lands). 

Forest practices rules also address rain-on-snow effects in areas where watershed analysis 
has not been performed. A particular forest practices rule commonly known as the “rain-
on-snow rule” gives DNR authority to set conditions on permits for forest practices 
applications and notifications that propose clearcut harvesting in the significant rain-on-
snow zone (WAC 222-22-100(2)). The significant rain-on-snow zone includes the rain-
on-snow and snow-dominated precipitation zones as defined in the Board Manual—
Standard Methodology for Conducting Watershed Analysis (DNR 1997). 

Under the rain-on-snow rule, DNR may limit clearcut size when it determines that peak 
flows have caused material damage to public resources including water, fish, wildlife and 
public capital improvements (WAC 222-22-100(2)). DNR has prepared conditioning 
guidelines for implementing the rain-on-snow rule (Appendix M). The guidelines 
describe the process for evaluating forest practices applications and notifications, and rely 
on a risk-based approach when conditioning clearcut size. Maximum clearcut size 
decreases as the risk of ROS effects increases. The guidelines direct applicants and DNR 
to consider alternatives to clearcutting in high-risk situations. 
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In addition to the rain-on-snow rule, a set of forest practices standards collectively known 
as the “green-up rule” (WAC 222-30-025) also mitigates hydrologic changes associated 
with timber harvest. Under the green-up rule, the size and timing of even-aged harvesting 
is regulated to prevent excessive levels of immature forest cover in any given geographic 
area. Harvest proposals that result in more than 120 acres of contiguous, even-aged 
harvest within a single ownership require interdisciplinary team review. Harvest 
proposals that result in more than 240 acres of contiguous, even-aged harvest within a 
single ownership are prohibited. Forest practices rules include standards for calculating 
even-aged harvest area; standards are based on the age, spatial distribution and extent of 
adjacent vegetation. More information on the green-up rule is contained in  
WAC 222-30-025. 

 



 
 

 
Final FPHCP – 4d. The Plan – Rationale for the Plan  229 
 

 

4d.  Rationale for the Plan 

During development of the Forests and Fish Report, policymakers consulted and 
considered the available scientific information when crafting the management 
recommendations that later became forest practices rules. A summary of some of the 
more important scientific and technical information used to develop the forest practices 
rules and associated FPHCP protection measures is included in the following sections. 

 

4d-1  Rationale for Riparian Conservation Strategy 

The Riparian Strategy consists of three separate but related sets of protection measures: 

1) riparian and wetland management zones that provide woody debris recruitment, 
shade and other ecological functions through tree retention 

2) limitations on equipment use in and around waters and wetlands to minimize 
erosion and sedimentation and maintain hydrologic flowpaths 

3) streamside land and timber acquisitions for the long-term conservation of aquatic 
resources 

Many of the protection measures in the Riparian Strategy reflect standards initially 
proposed in the FFR (Appendix B). The FFR had multiple goals, including ensuring 
compliance with the Federal ESA and CWA, restoring and maintaining riparian habitat to 
support a harvestable supply of fish and keeping Washington’s timber industry 
economically viable. Policymakers and technical advisors from each caucus group 
involved in the FFR negotiations relied heavily on research findings to craft a set of 
standards that would meet all FFR goals. The following sections present scientific and 
technical information used in the development of some protection measures initially 
proposed in the FFR and later adopted as forest practices rules. 

4d-1.1  Riparian Management Zones: Providing Large 
Woody Debris and Shade 
The FPHCP requires the retention of trees within RMZs adjacent to Type S, Type F and 
Type Np waters. The RMZ width and the number of leave trees vary between and within 
water type classes (See Section 4b-3). RMZ requirements are designed to maintain 
important ecological processes and provide levels of LWD, shade and other riparian 
functions adequate to meet conservation objectives. The requirements are based on 
research into riparian ecological processes, habitat needs of covered species and forest 
management effects. This section uses the processes of LWD recruitment and riparian 
shading to explain the rationale for the RMZ requirements. While providing for all 
riparian functions is necessary, maintenance of these two processes is particularly 
important to the conservation of covered species. 

The degree of riparian influence on the aquatic environment decreases with increasing 
distance from the water (Forest Ecosystem Management Assessment Team  



 
 

 
230  Final FPHCP – 4d. The Plan – Rationale for the Plan 
 

 
(FEMAT) 1993). Therefore, trees closer to the water generally provide greater ecological 
benefit compared with trees farther away. This relationship can be illustrated as a curve 
where the cumulative effectiveness of a given riparian function is related to distance from 
the stream or wetland edge (Figure 4.8). The relationship is function-specific and is often 
expressed as a proportion of tree height. 

Since species, age, and site productivity all affect tree height, the generalized function-
distance relationships in Figure 4.8 change as forest stand characteristics vary across time 
and space. Riparian management zone requirements under the FPHCP have been 
designed to account for differences in the function-distance relationships that exist within 
and between sites. Differing levels of allowable management within RMZs and variable 
RMZ widths between sites reflect recognition of complex site- and landscape-scale 
differences in riparian processes. RMZ requirements are designed to ensure that 
important ecological functions such as large wood recruitment and shade are maintained 
at levels that provide for the long-term conservation of covered species.  

Figure 4.8  Relationship between cumulative effectiveness of various 
riparian functions and distance from the stream channel. Distance from 
channel is expressed as a proportion of tree height. From FEMAT 
(1993). 

 
 

LARGE WOODY DEBRIS 

Large woody debris is a critical component of riparian and aquatic habitat in forests of 
the Pacific Northwest. It was not until the 1970s that researchers began to understand the 
structural and functional role woody debris plays in forest ecosystems of the region 
(Gregory and Bisson 1997). In wetland and riverine environments, woody debris traps 
and stores sediment and organic material, stabilizes streambeds and banks, dissipates 
stream energy, creates pool habitat, provides hiding cover and serves as a food source for 
aquatic insects (Bisson et al. 1987). In riparian areas, woody debris creates habitat for a 
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wide range of terrestrial species and is an important component in the cycling of nutrients 
(Harmon et al. 1986). Because woody debris is a key element in the creation and 
maintenance of in-stream and riparian habitat, the recruitment and retention of wood in 
these areas was a primary consideration in developing the width and leave tree 
requirements for RMZs. 

Recent research into woody debris recruitment has helped shape the recruitment-distance 
relationship illustrated in Figure 4. 8. In a study of first- through third-order streams in 
western Oregon and Washington, McDade et al. (1990) found that 70 percent of in-
stream debris pieces recruited from mature conifer forests, and 90 percent of debris from 
mature hardwood forests, originated from within 15 meters (50 feet) of the stream bank 
(Figure 4.9). Source distances of 20 meters (66 feet) and 30 meters (100 feet) 
corresponded with 80 percent and 90 percent total recruitment, respectively, for debris 
from mature conifer forests (McDade et al. 1990). In a similar study,  
Murphy and Koski (1989) found that 90 percent of in-stream debris recruited from old-
growth forests in southeast Alaska had source distances of 50 feet or less from the stream 
edge (Figure 4.10). McKinley (1997) found that 95 percent of woody debris originated 
from within 15 meters (50 feet) of the stream bank for small streams bordered by second-
growth forests in northwest Washington (Figure 4.11).  
 
Figure 4.9  Distribution of source distances from origin to stream bank 
for conifer LWD in old-growth stands and hardwood and conifer LWD in 
mature stands (as based on field observations) and for trees 40 meters 
and 50 meters tall (as calculated from a trigonometric model of debris 
delivery). From McDade et al. (1990). 
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Figure 4.10  Distances from the stream to sources of LWD. Histogram 
bars show the percentage of all identified LWD sources (n = 861) at 
given distances from the stream for 32 stream reaches in old-growth 
forest in southeast Alaska. From Murphy and Koski (1989). 

 
 
Figure 4.11  Source distance distribution from origin to bankfull edge for 
LWD originating from second-growth forests in northwest Washington 
(n = 501). Bar represents percent of debris pieces in each source 
distance class (≤1 foot, 2-5 feet, 6-10 feet, etc.); line represents 
cumulative percent of debris pieces. From McKinley (1997). 
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Variations in the source distance relationships in the aforementioned studies can be 
largely attributed to differences in tree height and recruitment process. Younger second-
growth forests or forests growing on less productive sites have shorter trees as compared 
to older forests or forests growing on highly productive sites. Riparian forests with 
shorter trees supply a larger proportion of the total in-stream wood load from a given 
source distance relative to riparian forests with taller trees (Robison and Beschta 1990a; 
Van Sickle and Gregory 1990). The relative importance of recruitment processes such as 
bank erosion, chronic mortality and mass wasting also affects the shape of source 
distance relationships (Benda et al. in press). Source distance curves for channels 
dominated by bank erosion tend to be shifted upward and to the left relative to those for 
channels where wood is recruited via chronic mortality or mass wasting. 

Expressing wood recruitment as a proportion of tree height rather than distance from 
stream enables source distance relationships to be compared across sites and between 
studies. McDade et al. (1990) reported average tree heights for mature and old-growth 
conifer forests of 48 meters (157 feet) and 57.6 meters (189 feet), respectively. Using 
these values to express wood recruitment as a function of tree height indicates that more 
than 80 percent of woody debris in mature and old-growth conifer forests is recruited 
from within ½ tree height while over 90 percent originates from within ¾ tree height. 
Citing Murphy and Koski (1989), Spence et al. (1996), note that 99 percent of LWD in 
streams of southeast Alaska was recruited within approximately ¾ tree height. The 
generalized wood recruitment curve presented in FEMAT (1993) and illustrated in  
Figure 4.9 suggests that at least 80 percent of woody debris originates from within ¾ tree 
height. 

Nearly all the research cited above was available at the time of FFR development during 
1997-98. The FFR authors relied heavily on this information when developing 
recommendations to meet Federal ESA and CWA requirements. FFR 
recommendations—later adopted as forest practices rules and now included as protection 
measures in the FPHCP—are intended to provide sufficient LWD recruitment to create, 
restore and maintain riparian and aquatic habitat for species covered under the plan. 
Protection measures include variable-width RMZs adjacent to Type S and Type F waters 
and 50-foot Type Np RMZs. Wood inputs from these RMZs will be supplemented by 
other protection measures including channel migration zones, sensitive sites and unstable 
slopes. Such “standard” RMZs will be applied to nearly all covered lands; a relatively 
small proportion of Type S and Type F waters will experience lower wood recruitment 
levels associated with the exempt 20-acre parcel RMZ rules. The relationship between 
the research described above and RMZ requirements is described below.  

Type S and Type F Waters 
To account for differences in wood recruitment across sites due to natural variations in 
tree height, RMZ width is based on site productivity for Type S and Type F waters. 
Forestland is separated into various productivity classes according to the average total 
height of dominant and co-dominant trees. The average total height that has been or will 
be attained at a given age is known as the “site index” (McArdle et al. 1961). Site indices 
are grouped into five broad site classes: site I, site II, site III, site IV and site V.  
Table 4.14 lists site classes and corresponding 100-year site indices for Douglas-fir in 
western Washington and ponderosa pine in eastern Washington. Under the FPHCP, RMZ 
widths for Type S and Type F waters in western Washington equal the median Douglas-
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fir 100-year site index for each site class (Table 4.14). RMZ widths in eastern 
Washington equal or exceed the ponderosa pine 100-year site index (Table 4.15). The 
different site class categories for western and eastern Washington reflect regional 
differences in site productivity and associated tree growth. 

Table 4.14  Site classes for western and eastern Washington and 
corresponding site indices for Douglas-fir. Western Washington site 
indices from McArdle et al. (1961); eastern Washington site indices from 
Meyer (1961). 

 
 
Site Class 

Western Washington 
100-year Douglas-fir 
Site Index (feet) 

Eastern Washington 
100-year Ponderosa Pine 
Site Index (feet) 

I 190-210 120+ 

II 160-180 100-110 

III 130-150 90 

IV 100-120 70-80 

V ≤90 60 

 
Table 4.15  Riparian management zone widths for western and eastern 
Washington by site class. Western Washington RMZ widths and eastern 
Washington site class I and site class II RMZ widths equal the median 
100-year Douglas-fir site index for the corresponding site class. 

 
 
Site Class 

Western Washington 
RMZ Width (feet) 

Eastern Washington 
RMZ Width (feet) 

I 200 130 

II 170 110 

III 140 90 or 100* 

IV 110 75 or 100* 

V 90 75 or 100* 

* Dependent on bankfull width 
 

The 100-year site indices for Douglas-fir and ponderosa pine, and corresponding RMZ 
widths for Type S and Type F waters, are approximately equal to ¾ site potential tree 
height. That is, the average height of Douglas-fir and ponderosa pine at 100 years of age 
represents about 75 percent of their maximum height growth (McArdle et al. 1961; 
Meyer 1961). As stated earlier, data from western Washington and Oregon indicate that 
more than 90 percent of in-stream woody debris is recruited from a distance equal to  
75 percent of the height of mature and old-growth conifers (McDade et al. 1990). 
Although data are not available for riparian forests of Eastern Washington, it is assumed 
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a similar relationship exists. Therefore, RMZs for Type S and Type F waters encompass 
the area from which the vast majority of woody debris will be recruited––over the short-
term and into the future as riparian forests mature. 

Within RMZs for Type S and Type F waters, the core and inner zones make up the 
primary source area for wood recruitment. Together, the core and inner zones of RMZs in 
western Washington are managed to achieve basal areas representative of a mature  
(i.e., 140-year-old) riparian forest. In eastern Washington, RMZ management is designed 
to maintain riparian stand conditions within a presumed natural range of variability by 
establishing minimum stand density requirements for different timber habitat types. 
Because of these density requirements, wood recruitment from RMZ core and inner 
zones should mimic recruitment under natural conditions. 

The combined width of the core and inner zones is influenced by a number of factors, and 
it ranges from 60 feet to 150 feet in western Washington and 75 feet to 100 feet in eastern 
Washington. Depending on site class, this represents between ½ and ⅔ site potential tree 
height (McArdle et al. 1961; Meyer 1961) and the area from which 80 percent to  
90 percent of woody debris is derived in mature and old-growth conifer forests  
(McDade et al. 1990). 

The outer zone also serves as a woody debris source area, though the likelihood of debris 
recruitment from this zone is low compared to areas closer to the water (VanSickle and 
Gregory 1990; Robison and Beschta 1990b; Bragg et al. 2000). Harvest activities in the 
outer zone reduce the number and volume of debris pieces available for recruitment, 
further decreasing the probability of recruitment. Large variations in the number and 
distribution of trees retained in the outer zone of RMZs throughout the state makes 
estimating debris recruitment from this area difficult. In areas where all outer zone trees 
are retained, the outer zone may contribute ten percent or more of the woody debris load 
expected from mature conifer forests (McDade et al. 1990). Outer zone contributions of 
woody debris are likely to be lower where harvest activities reduce stand density to forest 
practices minimums. 

Large wood recruitment from RMZs for Type S and Type F waters will be complemented 
by debris inputs from other protection measures, particularly channel migration zones and 
unstable slopes. However, the level of additional wood recruitment from these areas 
cannot be precisely quantified due to the highly variable nature of the size and spatial 
configuration of these features. 

Type Np Waters 
Large woody debris inputs to Type Np waters originate from RMZs that are 50 feet wide. 
Between 50 percent and 100 percent of the Type Np water length must be protected by an 
RMZ; the exact percentage is determined by location within the state (i.e., western 
Washington vs. eastern Washington) and, in eastern Washington, by harvest strategy  
(i.e., partial cut vs. clearcut). In many areas of the state, protection measures for sensitive 
sites and unstable slopes complement Type Np RMZ protection, resulting in tree 
retention levels that exceed minimum RMZ requirements. However, given the large 
degree of variability in the spatial distribution of sensitive sites and unstable slopes 
throughout the state, it is difficult to quantify the additional recruitment that results from 
these features. 
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Given the many factors that affect tree retention adjacent to Type Np waters, wood 
recruitment to these streams is likely to vary considerably from site to site. The results of 
McDade et al. (1990) indicate that 70 percent of in-stream woody debris from mature 
conifer forests has source distances of 50 feet or less. Since at least 50 percent—and as 
much as 100 percent—of the Type Np water length will receive RMZs that are 50 feet 
wide, between 35 percent and 70 percent of the potential LWD supply within each  
Type Np network will be retained in streamside buffers. Precise recruitment levels will 
vary according to the proportion of the Type Np network protected. The proportion of 
potential debris recruitment is likely to be higher in areas that have a high frequency of 
unstable slopes and/or sensitive sites, because additional streamside trees will be retained 
to protect these features. 

The Adaptive Management program is developing research and monitoring projects that 
will assess the effectiveness of Type Np buffers in meeting resource objectives (CMER 
Work Plan, Appendix H). 

Exempt 20-Acre Parcels 
Riparian management zones along Type S and Type F waters on exempt 20-acre parcels 
will likely provide less woody debris relative to RMZs on non-exempt parcels. 
Implementing the RMZ rules for exempt 20-acre parcels in western Washington results in 
the retention of RMZs that range in width from 29 feet to 86 feet along Type F waters, 
and 86 feet to 115 feet along Type S waters where Shoreline Management Act 
requirements do not apply. Where SMA requirements apply, a “Shoreline Management 
Zone” (SMZ) 200 feet in width must be retained where limited harvest is allowed (See 
chapter 90.58 RCW). In eastern Washington, exempt 20-acre parcel RMZs range from  
35 feet to 58 feet for Type S and Type F waters where the adjacent harvest unit is partial 
cut. Where harvest units are clearcut, exempt 20-acre parcel RMZs must average 58 feet 
in width, with a minimum width of 35 feet and a maximum width of 345 feet. SMZs  
200 feet in width must be retained where SMZ requirements apply along Type S waters 
(See chapter 90.58 RCW).  
 
While harvesting to established minimums is allowed if shade requirements can be met, 
data from the DNR Forest Practices Division indicates harvest within the RMZ is 
uncommon. In a statewide sample of 37 RMZs established on exempt 20-acre parcels 
during 2002/2003, 32 (or 86 percent) were treated as no-harvest areas and only two had 
15 percent or more of the trees removed from the RMZ (Table 2, Appendix J). Further 
analysis of an additional, 39 randomly selected FPAs submitted to the Department of 
Natural Resources during 2004/2005 discovered the same trend. That is, little if any 
harvest has been occurring within RMZs on exempt 20-acre parcels. In 2004/2005,  
90 percent of the FPAs reviewed were treated as no-harvest areas RMZs. Only one had 
more than 15 percent harvest RMZ (Table 3, Appendix J). This RMZ no-harvest trend is 
likely the result of: 1) existing riparian conditions not meeting minimum shade 
requirements, or 2) landowners electing to forego the required shade analysis, and 
therefore not harvesting within the RMZs.   
 
Depending on water type and bankfull width, RMZs on exempt 20-acre parcels will 
provide between 45 percent and 95 percent of the potential wood recruitment from 
mature conifer forests (McDade et al. 1990). Recruitment levels for small Type F waters 
will be at the lower end of the range while wood inputs for large Type F and Type S 
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waters will be near the upper end.   
 
Shade provided by exempt 20-acre parcel RMZs varies with RMZ width and the species, 
age, and density of riparian vegetation. Retention of RMZs that are 29 to 115 feet  
(9 to 35 meters) wide will likely provide between 25 and 85 percent shade or canopy cover. 
This conclusion is based on data from Brazier and Brown (1973) and  
Steinblums et al. (1984) (Figure 4.12) and is further supported by the DNR data related to 
exempt 20-acre parcel RMZs that indicates the vast majority of RMZs are left unharvested. 
Wider RMZs likely fall into the upper end of this range while narrower RMZs typically fall 
into the lower end. Generally, narrow RMZs are typically associated with smaller channels 
where shade requirements can be more easily met, while wide RMZs are typically 
associated with larger channels where shade requirements are more difficult to meet.  
 
As noted earlier, forest practices rules allow for harvest within RMZs only if existing shade 
levels exceed minimum requirements. Only trees that provide “surplus” shade can be 
removed. In cases where existing shade does not meet minimum requirements, no RMZ 
harvest can occur. Data presented earlier indicate a majority of exempt 20-acre parcel 
RMZs is left unharvested, primarily due to shade rule requirements. Therefore, even 
though one set of forest practices rules allow for harvesting within RMZs  
(WAC 222-30-023), in most cases shade requirements (WAC 222-30-040) eliminate 
harvest opportunities. 
 
The small area encompassed by exempt 20-acre parcels relative to the total area of lands 
covered under the FPHCP somewhat mitigates the site-scale effects of reduced wood 
recruitment from exempt parcels. An assessment of exempt 20-acre parcels by EIS 
planning region showed that the proportion of stream length on exempt parcels relative to 
total stream length was less than one percent in eight of ten planning regions  
(Table 4.16). In the remaining two regions, exempt parcel stream length comprised  
1.2 percent (Lower Columbia region) and 5.0 percent (West Puget Sound region) of the 
total stream length. Because the analysis was limited to tabular tax parcel data when 
identifying exempt 20-acre parcels, the number of eligible parcels is likely 
underestimated; however, the number of unidentified parcels is unknown. 
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Table 4.16  Exempt 20-acre parcel stream length and total stream length 
by EIS planning region. Data reflects that portion of each EIS planning 
region where digital, geographic information system-based county 
parcel data was available. The Columbia and Snake EIS planning 
regions were considered non-forested. From Rogers (2003). 

 
 
EIS Planning Region Exempt Stream 

Length (miles) 
Total Stream 
Length (miles) 

Percent of Total 
Stream Length that 
Is Exempt  

Upper Columbia (upstream 
of Grand Coulee) 28.8 4,106.8 0.7 

North Puget Sound 95.0 10,813.5 0.9 

Upper Columbia 
(downstream of Grand 
Coulee) 

72.9 12,623.7 0.6 

Islands 1.1 163.0 0.7 

Olympic Coast 26.8 6,631.7 0.4 

West Puget Sound 124.8 2,481.8 5.0 

Columbia - 1,460.1 - 

South Puget Sound 36.7 5,835.0 0.6 

Snake - 1,160.4 - 

Middle Columbia 8.2 11,633.8 0.1 

Southwest 105.9 15,411.9 0.7 

Lower Columbia 170.4 13,716.1 1.2 
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Shade 

Riparian forests and the shade they provide are key factors affecting the thermal regime 
of aquatic ecosystems (Brown 1989). Streamside vegetation reduces incoming solar 
radiation—thereby limiting stream heating—particularly during the summer months. In 
the winter, riparian canopy cover may help moderate water temperatures by inhibiting 
energy losses through evaporation, convection and long-wave radiation. Reductions in 
streamside shade may alter the thermal regime of a stream, causing undesirable changes 
in primary production and fish metabolism, development and behavior  
(Beschta et al. 1987). 

Research into the effects of riparian timber harvest on stream temperatures during the 
1960s and 1970s provided impetus for requiring buffer strips on commercial forestlands 
in the Pacific Northwest (Brown 1978). While early studies established the link between 
streamside vegetation loss and water temperature increases, later studies focused on the 
relationship between riparian stand conditions and stream shading. The use of angular 
canopy density (ACD) became a popular way of measuring stream shading during this 
period. ACD is a horizontal projection of the forest canopy measured at the angle at 
which direct-beam solar radiation passes through the canopy. Although some riparian 
forests may attain an ACD of 100 percent, research shows the ACD of old-growth stands 
in western Oregon generally ranges from 80 to 90 percent (Brazier and Brown 1973; 
Steinblums et al. 1984). Erman et al. (1977), as cited in Beschta et al. (1987), found that 
ACDs averaged 75 percent along undisturbed streams in northern California. 

The degree of shade provided by streamside buffers varies with the species, age and 
density of riparian vegetation. Buffer strip width is also important, but by itself may not 
be a good predictor of stream shading (Sullivan et al. 1990). Studies of the relationship 
between buffer strip width and ACD show a high degree of variability, particularly for 
buffers less than about 75 feet in width (Brazier and Brown 1973; Steinblums et al. 1984) 
(Figure 4.12). Nonetheless, ACD is positively correlated with buffer width: as buffer 
width increases, the level of riparian shade also increases. In the Oregon Coast Range, 
Brazier and Brown (1973) found buffers approximately 70 feet wide had ACDs similar to 
that of old-growth stands (Figure 4.12). Steinblums et al. (1984) found that buffers 
approximately 120 feet wide in the Oregon Cascade Range were necessary to achieve 
ACDs representative of old-growth (Figure 4.12).  

The FPHCP protects shade along Type S and Type F waters by requiring the retention of 
shade-providing trees within 75 feet of the bankfull width or channel migration zone. The 
number of leave trees required varies with location. In the bull trout overlay, all shade-
providing trees within 75 feet of the bankfull width or channel migration zone must be 
retained. Outside the BTO, no tree within 75 feet of the bankfull channel or channel 
migration zone may be harvested if it provides shade necessary to meet minimum shade 
levels. Minimum shade levels for areas outside the BTO are based on state water quality 
standards and vary with waterbody class (i.e., Ecology designation of Class AA or  
Class A) and elevation. 
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Figure 4.12  Relationship of angular canopy density to buffer strip width 
in western Oregon. Data for (A) from Brazier and Brown (1973); data for 
(B) from Steinblums et al. (1984). From Beschta et al. (1987). 

 

 
 
 

RMZ rules also protect shade for Type S and Type F waters. RMZ rules require trees to 
be retained out to a distance of approximately ¾ site potential tree height. Therefore, 
streamside buffers along Type S and Type F waters will include all trees necessary to 
meet shade requirements as well as additional trees needed to meet RMZ standards. The 
combined shade and RMZ requirements should provide shade levels along Type S and 
Type F waters at or very near those found in old-growth stands (i.e., 75 to 90 percent 
ACD) based on research into riparian stand conditions and stream shading  
(Beschta et al. 1987). 

In non-fish-bearing waters, shade protection focuses on perennial (Type Np) waters and 
associated sensitive sites. Shade protection for Type Np waters varies with location in the 
state (eastern Washington vs. western Washington), and in eastern Washington, it also 
varies with harvest strategy (clearcut vs. partial-cut). In western Washington, landowners 
must retain RMZs that are 50 feet wide along at least 50 percent of the Type Np water 
length. No harvesting is allowed within these RMZs. In eastern Washington, Type Np 
protection varies according to the harvest strategy implemented within 50 feet of the 
BFW. Where the partial cut strategy is implemented, 100 percent of the Type Np length 
is protected. Where the clearcut strategy is implemented, at least 70 percent of the  
Type Np length is protected. Buffering of Type Np-associated sensitive sites generally 
includes the establishment of a no-harvest circular or “patch” buffer around the sensitive 
site that measures 56 feet in radius. In many areas of the state, protection of stream-
adjacent unstable slopes will complement Type Np and sensitive site protection, thus 
increasing the overall length of buffered waters.  

The lower shade retention levels for Type Np waters compared to Type S and Type F 
waters reflect reduced risk of temperature impacts. Potential Type Np temperature effects 
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include direct effects on water quality and amphibians within Type Np waters and 
indirect effects on water quality and fish in downstream Type S and Type F waters. 

Direct temperature effects in Type Np waters are mitigated through the retention of 
RMZs and sensitive site buffers. These buffers, which range from 50 feet to 56 feet in 
width, are expected to provide between 50 percent and 75 percent ACD based on data 
from western Oregon (Brazier and Brown 1973; Steinblums et al. 1984). Given that a 
majority of shade-providing trees will be retained in these areas, temperature increases 
within buffered reaches are expected to be small. 

Research into the effects of timber harvest along non-fish-bearing streams suggests 
temperature increases within Type Np waters are not likely to accumulate in a 
downstream direction. In a western Washington study, Caldwell et al. (1991) found that 
temperatures in harvested stream reaches quickly equilibrated once the stream entered a 
forested downstream (i.e., shaded) reach. In all cases, no measurable temperature effect 
from the harvested reach was detected within 500 feet of the harvest unit edge. In two 
similar studies, researchers found temperatures in western Oregon streams either 
decreased or remained unchanged downstream from clearcuts (Robison et al. 1999a;  
Dent and Walsh 1997). In cases where temperatures decreased, maximum cooling 
occurred within the first 600 feet downstream from harvest units (Robison et al. 1999a). 
Decreases in water temperature in these studies were thought to be attributable to 
groundwater exchange and mixing. 

Under the FPHCP, no-harvest RMZs 50 feet in width must be retain along the first  
500 feet of Type Np waters above the confluence with a Type S or Type F water. This 
requirement along with minimum buffer length requirements for Type Np waters should 
minimize downstream temperature effects that might negatively impact aquatic resources 
in Type S and Type F waters. 

In cases where temperature increases in Type Np waters occur as a result of timber 
harvest, recovery to pre-harvest levels is likely to be rapid. In western Oregon,  
Summers (1983) studied small streams that had been clearcut and burned at various times 
in the past to assess the recovery of shade. On average, 50 percent of a stream was shaded 
within 5 years of harvesting and burning in the Coast Range and within 15 years at lower 
elevations in the Cascade Range (Figure 4.13). Caldwell et al. (1991) made similar 
observations and concluded that shade reduction along small clearcut streams in western 
Washington would recover within five years. Since nearly all Type Np streams are small 
(i.e., <20 feet bankfull width), shade reductions and any associated temperature increases 
are not likely to persist for long periods. Much of the early recovery in shade levels is 
attributable to the rapid growth of understory vegetation, which can almost completely 
shade small streams within a few years after harvest (Summers 1983).  
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Figure 4.13. Relationship of angular canopy density and stand age for 
vegetation zones in western Oregon (Summers 1983).  
From Beschta et al. 1987. 

 
 

4d-1.2  Equipment Use – Erosion, Sedimentation and 
Hydrologic Flowpaths  
Protection measures in the FPHCP minimize the risk of accelerated surface erosion and 
modified hydrology by focusing on log yarding activities and other equipment use in and 
around typed waters and wetlands. 

Forest soils of the Pacific Northwest have very high infiltration rates due to their high 
porosity. Porosities ranging from 50 to 75 percent of soil volume and infiltration rates of 
over 200 inches per hour in the upper soil horizons are common in some soil types 
(Dyrness 1969). Because of these conditions, overland flow and associated surface 
erosion processes are not common on undisturbed forest soils (Brown 1973).  

Forest practices activities that alter forest soil structure through compaction, rutting or 
removal of the organic layer can modify hydrologic flowpaths, increasing the chances for 
overland flow and surface erosion. Log yarding activities, the use of ground-based 
equipment and cable systems and the construction of skid trails have the greatest 
potential for causing soil disturbance and sediment delivery (Rashin et al. 1999). 

The FPHCP includes multiple protection measures to limit the direct physical disturbance 
of stream channel beds and banks and wetlands. In-stream and wetland protection 
measures include:  
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 no removal of woody material within the bankfull width of typed waters,  

 no ground-based equipment use within the bankfull width of Type S and  
Type F waters unless approved by WDFW under an HPA, and  

 limited ground-based equipment use in wetlands to low-impact harvest systems 
during periods of low soil moisture or frozen soil conditions.  

Streambank protection measures require that operators avoid disturbing stumps, root 
systems and logs embedded in the streambank, as well as brush and other understory 
vegetation rooted in the streambank. 

Accelerated erosion in near-stream and wetland areas is minimized in a variety of ways 
under the FPHCP. No harvest or salvage is permitted in CMZs and RMZ core zones 
along Type S and Type F waters. As a result, no harvest can occur within 50 feet of  
Type S and Type F waters in western Washington and within 30 feet of those typed 
waters in eastern Washington. Type Np riparian management zones are also 50 feet wide, 
but are not applied to the entire Type Np network. According to FEMAT (1993), trees 
within one-third tree height from the channel provide rooting strength important for 
maintaining streambank integrity. Restricting timber harvest within 30 to 50 feet of 
stream channels meets this standard and ensures adequate protection of streambanks 
along Type S and Type F waters and buffered portions of Type Np waters. The 
morphology of Type Np waters will largely determine the extent of bank erosion within 
unbuffered stream reaches. Smaller streams with low stream power or channels 
dominated by bedrock or boulder substrates are less likely to be affected by a loss of root 
strength as compared to larger alluvial channels that may be more prone to bank erosion. 

Type Np and Type Ns waters receive protection from 30-foot equipment limitation zones, 
where equipment use is limited and disturbed soils must be treated to prevent sediment 
delivery. Establishment of ELZs is consistent with recommendations found in  
Rashin et al. (1999). After evaluating the effectiveness of Washington’s previous forest 
practices rules in controlling sediment-related water quality impacts, the report’s authors 
recommended that buffers “…of at least ten meters should be maintained on all streams 
in order to avoid chronic sediment delivery and direct physical disturbance of streams 
from harvest-related erosion.” In a similar study, measurable increases in fine sediment 
levels were not observed in streams where clearcut harvesting and skidding occurred in 
adjacent riparian areas (Kreutzweiser and Capell 2001). The authors attributed the lack of 
sediment delivery to the careful use of equipment in streamside areas during harvest and 
yarding operations. 

The FPHCP also includes restrictions on the type, timing and location of equipment use 
in and near waters, wetlands and riparian and wetland management zones. Requirements 
include the use of low-impact harvest systems during wet soil conditions, leading-end log 
suspension during yarding operations, minimizing damage to residual vegetation, limiting 
the number and frequency of yarding corridors and decommissioning of skid trails upon 
completion of operations. These requirements are all intended to protect the structure and 
function of forest soils, thereby minimizing the risk of accelerated erosion and sediment 
delivery associated with forest practices activities. 
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4d-1.3  Near-Stream Conservation Easements and Land 
and Timber Acquisitions 
Nearly all protection measures that make up the FPHCP reflect mandatory requirements 
of the Act and rules. Two exceptions include the Forestry Riparian Easement Program 
and the Riparian Open Space Program, both of which are voluntary measures designed to 
protect the most ecologically important forestland parcels on lands covered under the 
FPHCP. 

The Washington State Legislature established FREP and ROSP to provide for the long-
term conservation of sensitive habitats and their associated species. Through the FREP, 
DNR obtains 50-year conservation easements on qualifying timber in riparian and other 
sensitive areas from small forest landowners. Through the ROSP, DNR acquires a fee 
interest in—or permanent conservation easement on—lands within CMZs associated with 
unconfined avulsing streams or rivers. 

While both programs target sensitive habitats likely to be used by covered species, FREP 
funding is reserved for small forest landowners, who are more likely to experience a 
disproportionate economic impact from the forest practices rules. Concern over small 
landowners’ willingness or ability to keep their lands in forestry prompted the legislature 
to create the FREP in an effort to decrease the likelihood of small forest landholdings 
being converted to non-forestry uses (chapter 222-21 WAC). Conversion of forestland to 
non-forest uses often results in greater impacts to the habitats of aquatic and riparian-
dependent species. 

FREP easements are acquired for “qualifying timber” or trees that a small forest 
landowner is required to leave unharvested under the forest practices rules consistent with 
FFR. Qualifying timber most often includes trees in RMZs. The FREP ensures important 
ecological processes will continue to function unimpeded during the next 50 years to 
create habitat for species covered under the FPHCP. 

Through the ROSP, DNR acquires what might be considered the most ecologically 
sensitive habitats on non-federal and non-tribal forestlands in Washington. CMZs 
adjacent to unconfined, avulsing streams or rivers are dynamic areas where frequent, 
rapid shifts in channel location create complex habitats for a variety of fish species. 
These CMZs are source areas for LWD that serves as the primary structural element of 
riverine habitats. Large wood accumulates in jams that create pools, store sediment, form 
off-channel habitats and influence the structure and composition of riparian forests 
(Featherston et al. 1995; Collins et al. 2002). CMZs associated with unconfined, avulsing 
channels serve as habitat considered critical for the continued survival and recovery of 
some salmon species such as coho (Oncorhynchus kisutch) (Sharma and Hilborn 2001). 

The FREP and ROSP support the long-term conservation of habitat for covered species 
through the acquisition of riparian forestlands and other ecologically sensitive areas. 
These voluntary programs complement mandatory requirements in the FPHCP by 
protecting forest parcels that might otherwise be converted to non-forestry uses while 
providing economic benefits for forest landowners. 
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4d-2  Rationale for the Upland Conservation 
Strategy  

4d-2.1  Unstable Slopes and Landforms 
Mass wasting is the dominant form of erosion on forestlands throughout the Pacific 
Northwest (Swanson et al. 1987). Forest practices such as timber harvesting and road 
construction can accelerate the rate of mass wasting and increase sediment delivery to 
surface waters and wetlands (Megahan 1981; Swanson and Dyrness 1975;  
Robison et al. 1999b; Millard et al. 2002). High sediment levels can have detrimental 
effects on aquatic organisms by reducing the quantity and quality of available habitat 
(Gregory et al. 1987). 

Forest practices rules use an administrative review process to protect unstable slopes on 
lands covered under the FPHCP. The process involves screening and identifying unstable 
slopes evaluation of proposed activities by a qualified expert, review by DNR staff and 
affected cooperators and guidance for issuing a decision under the SEPA. 

Many parts of the administrative review process represent new and improved ways of 
addressing unstable slopes issues in Washington. These improvements have resulted from 
the collective experience of regulators, forest landowners, affected tribes and other 
interested parties working collaboratively to address unstable slopes issues since the 
Timber/Fish/Wildlife Agreement of 1987. While scientific research has broadened the 
understanding of forestry effects on mass wasting, much has been learned through 
interdisciplinary team reviews of forest practices applications and watershed analysis. 

The numerous landslide inventories conducted as part of watershed analysis helped 
identify regional and statewide trends in mass wasting processes during development of 
the FFR. The inventories were used to identify common landslide-triggering mechanisms 
associated with forest practices activities. Recurring triggers such as unstable road and 
water crossing fills, improper road drainage, lack of road maintenance and clearcut 
harvesting on unstable slopes are now addressed as part of the forest practices rules. 
Landslide inventories were used to identify slope and landform types with high landslide 
frequencies that were also sensitive to forest practices effects. These high-risk unstable 
slopes were incorporated into the forest practices rules, and proposed activities on these 
slopes are now subject to review under the SEPA. 

The Forest Practices program recognizes that unstable slopes must be detected before 
they can be protected. DNR’s use and development of improved screening tools, 
combined with unstable slopes training for individuals involved in harvest unit layout and 
forest practices application review, help ensure that areas prone to mass wasting are 
properly identified before operations commence. 

Once unstable slopes are identified, individuals with expertise in mass wasting processes 
evaluate and review forest practices proposals. A technical specialist who meets the 
forest practices definition of “qualified expert” and who is also a licensed geologist in 
Washington must evaluate activities proposed on unstable slopes. A written report 
prepared by the qualified expert is submitted with the forest practices application as 
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supplemental information, which DNR considers when evaluating the proposal. Other 
technical specialists from DNR, cooperating agencies, affected tribes and interested 
parties also serve as sources of information for DNR regulatory staff. Many of these 
individuals are also licensed, qualified experts with local knowledge of landslide 
processes and affected resources. Broad review of forest practices proposals by 
individuals with forestry and mass wasting experience increases the probability that 
unstable slopes will be detected, thus reducing the likelihood for adverse impacts. 

Over the long term, the unstable slopes administrative review process will be evaluated 
through adaptive management. The CMER Committee is developing approaches for 
monitoring unstable slopes at three spatial scales: 1) the site scale (effectiveness or “best 
management practice” monitoring), 2) the statewide scale (extensive or “status and 
trends” monitoring), and 3) the watershed scale (intensive or “cumulative effects” 
monitoring). Critical questions that will be addressed include:  

 Are unstable slopes being correctly and uniformly identified and evaluated for 
potential hazard? 

 What is the natural (i.e., background) rate of landsliding on managed forestlands? 

 Are the forest practices rules concerning unstable slopes reducing the rate of 
harvest-related landsliding on lands covered under the FPHCP? 

More information on unstable slopes monitoring can be found in the CMER Work Plan 
(Appendix H). 

4d-2.2  Forest Roads 
Roads are the largest management-related sediment source on forestlands in the Pacific 
Northwest (Swanson et al. 1987). Roads are subject to surface erosion processes—
including sheet, rill and gully erosion—and in steeper terrain they serve as initiation sites 
for mass wasting processes, including debris avalanches, flows and torrents (Sidle and 
Pearce 1985). Roads may also affect hydrology by altering flowpaths and changing the 
timing and magnitude of streamflows (Wemple et al. 1996). Water crossing structures 
can create barriers to fish passage by increasing water velocities and altering the 
longitudinal channel profile (Baker and Votapka 1990). 

The forest practices rules are designed to prevent, minimize and/or mitigate road-related 
effects on sediment delivery, hydrology and fish passage. This is accomplished by 
screening forest practices applications and notifications for unstable slopes and by 
implementing best management practices during road construction, maintenance and 
abandonment operations. BMPs that address sediment-related impacts include 
constructing stable road prisms and water crossing structures, disconnecting road 
drainage from stream networks, avoiding the construction of stream-adjacent parallel 
roads, abandoning existing stream-adjacent parallel roads, limiting the construction of 
duplicative roads and restricting log haul during wet periods (see WAC 222-24-010(3)). 
Hydrology-related impacts are minimized through the implementation of BMPs that 
maintain and restore natural flowpaths and limit road construction in wetlands. Fish 
passage barriers are corrected as part of the RMAP process for both large and small forest 
landowners. 
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Most road-related forest practices rules include outcome-based standards for achieving 
resource objectives. Outcome-based standards differ from prescriptive standards in that 
they are generally qualitative (e.g., “disconnect road drainage from stream network”) as 
opposed to quantitative (e.g., “no harvest within 50 feet of bankfull width”). The Board 
Manual includes BMPs to achieve many of the standards. The use of outcome-based 
standards often means that more than one solution exists for a given problem; thus, a 
particular road standard can be met through a variety of BMPs. For example, 
disconnecting road drainage from the stream network can be achieved by: 1) outsloping 
the road, or 2) insloping the road and installing ditch relief structures at critical locations. 
Either approach may ensure the standard is met. However, the conditions of the site will 
likely determine which approach is most appropriate. Most outcome-based road standards 
provide some measure of operational flexibility so that road practices can be tailored to 
the site while meeting the resource protection objective(s). 

Forest practices rules governing road construction, maintenance and abandonment and 
fish passage will be evaluated through adaptive management. The CMER Committee is 
developing approaches for monitoring forest roads at three spatial scales: 1) the site scale 
(effectiveness or “best management practice” monitoring), 2) the statewide scale 
(extensive or “status and trends” monitoring), and 3) the watershed scale (intensive or 
“cumulative effects” monitoring).  

Critical questions that will be addressed through adaptive management include:  

 Are forest practices rules for forest roads effective in meeting performance targets 
for sediment and water?  

 Has implementation of the RMAP program reduced road sediment and runoff and 
the length of stream-adjacent parallel roads statewide?  

 Have the correct performance targets for sediment delivery and connectivity been 
identified?  

 Does the RMAP program correctly identify the stream crossing structures that 
impede fish passage?  

 What is the current state of fish passage on a regional scale and how are 
conditions changing over time? 

More information on roads monitoring can be found in the CMER Work Plan  
(Appendix H). 

4d-2.3  Hydrologic Changes 
Relative to other watershed processes, changes in peak flow hydrology resulting from 
forest practices are poorly understood. Research into the effects of forest practices on 
peak flows in the Pacific Northwest has produced varying results. Some studies have 
documented increased peak flows following timber harvest (Harr et al. 1975;  
Ziemer 1981; Heatherington 1987), while others have observed decreased peak flows 
(Rothacher 1973; Cheng et al. 1975) or no change (Harr et al. 1975; Wright et al. 1990). 
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In Washington, it is commonly thought that the greatest potential for forest practices 
effects on peak flows is through the influence of clearcut timber harvest on snow 
accumulation and melt rates (DNR 1997). In general, harvested openings have greater 
snow accumulations and higher wind speeds than adjacent forested areas, leading to 
faster melt rates and more water available for runoff (Coffin and Harr 1992). How this 
increased water delivery to the soil is routed to the stream network ultimately determines 
the effect on peak flows. The physical characteristics of a watershed—including the 
topography, soils, geology and vegetation—all influence water routing. Therefore, peak 
flow responses to timber harvesting are likely to be watershed-specific and may vary 
widely within and among different regions of the state. 

Forest practices rules address timber harvest effects on rain-on-snow peak flows directly 
through watershed analysis and the rain-on-snow rule, and indirectly through the green-
up rule. Each of these regulatory mechanisms includes provisions that reduce the 
potential for harvest-related increases in rain-on-snow peak flows. 

Watershed analysis addresses peak flow increases through the development of watershed-
specific management prescriptions that typically restrict clearcut timber harvesting by 
requiring the retention of minimum levels of “hydrologically mature” forest cover. 
“Hydrologically mature” generally means forests with canopy structures that are effective 
at intercepting and retaining snow above the forest floor. 

Outside areas where watershed analysis has been performed, the rain-on-snow rule gives 
the DNR authority to limit clearcut timber harvesting in the significant rain-on-snow zone 
in order to reduce peak flow impacts. DNR-issued guidance for implementing the rule 
includes a risk assessment method and conditioning strategies for minimizing peak flow 
increases. While not specifically designed to address rain-on-snow, the green-up rule 
minimizes its effects by limiting the size and timing of clearcut timber harvesting across 
the state. 

Complementing the regulatory mechanisms described above are other protection 
measures that will lead to increased tree retention on covered lands. Requirements to 
protect channel migration zones, riparian and wetland management zones, sensitive sites 
and unstable slopes will produce a landscape with higher levels of mature forest cover 
compared to previous regulatory regimes. Increased forest retention will limit the degree 
to which forest practices alter the hydrologic regime of any given watershed. Road-
related changes in hydrology are addressed through the implementation of BMPs during 
construction, maintenance and abandonment operations. 
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4e.  Direct and Indirect Effects of Activities 
Covered by the Plan 

4e-1  Introduction 

A mandatory element of habitat conservation plans is a description of the “…impacts 
likely to result from the proposed taking of the species for which the [incidental take] 
permit coverage is requested” (USFWS and National Marine Fisheries Service 1996). 
Part of impact identification involves quantifying anticipated take levels, either in terms 
of the number of animals of a covered species occupying the project area or in terms of 
the amount of habitat affected. 

Oftentimes, expressing take in terms of the number of animals is complicated by 
insufficient data. At a minimum, reliable information regarding 1) population numbers, 
and 2) the cause-and-effect relationship that exists between the proposed activities and 
the population(s) is necessary to estimate take. For some species, such as anadromous 
fish, the wide range of factors that affect population numbers further complicates 
estimating take in terms of animals. For these reasons, take estimation under the FPHCP 
is expressed in terms of the number of habitat acres potentially affected by the plan. The 
following sections describe the approach and the likely effects of plan implementation on 
key habitat-forming processes and covered species.  

 

4e-2  Approach 

Estimating take for purposes of the FPHCP focuses on the number of habitat acres 
affected by the plan. The approach involves developing a hypothetical management 
strategy that it is assumed would have little if any measurable effects on species covered 
by the plan. This “minimal effects” strategy serves as a baseline for evaluating and 
comparing management under the FPHCP. Differences between the minimal effects and 
FPHCP strategies are compared both quantitatively, in terms of the number of habitat 
acres affected, and qualitatively, in terms of the expected effects of implementing certain 
site- and watershed-scale protection measures. 

The approach assumes that protection of two parts of the landscape—riparian zones and 
unstable slopes—is particularly important to the long-term conservation of covered 
species. Riparian zones and unstable slopes are therefore collectively referred to as 
“critical areas” throughout this discussion. While covered species may be affected by 
forest practices activities conducted outside critical areas, the assessment assumes the 
likelihood is low relative to activities that occur within critical areas. It assumes that 
timber harvesting (including tree felling and log yarding) and road construction, use, 
maintenance and abandonment in critical areas have the greatest potential for effects. As 
a result, the discussion of likely effects included later in this section is limited to these 
forest practices activities. 
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The minimal effects strategy defines and protects critical areas as follows: 

1) Fish-bearing (Type S and Type F) waters receive protection from channel 
migration zones and 250-year site index riparian management zones. CMZs are 
defined in accordance with forest practices rules. RMZs are established along the 
entire length of the fish-bearing stream network. No management activity is 
allowed within CMZs and RMZs under the minimal effects strategy. 

2) Non-fish-bearing perennial (Type Np) waters receive protection from 100-year 
site index riparian management zones. RMZs are established along the entire 
length of the non-fish-bearing perennial network. No management activity is 
allowed within RMZs under the minimal effects strategy. 

3) Unstable slopes include all areas identified as “high hazard” using the SMORPH 
(Shaw and Vaugeois 1999) model. SMORPH hazard designations are based on 
slope gradient (i.e., steepness) and slope shape (e.g., concave, planar, convex). 
No management activity is allowed on unstable slopes under the minimal effects 
strategy. 

Riparian zones adjacent to Type Ns waters were not considered critical areas under the 
minimal effects strategy. Critical areas did, however, include all Type Ns-associated 
unstable slopes. The assessment assumes that forest practices conducted in Type Ns 
riparian zones that affect riparian function (i.e., reductions in LWD recruitment and shade 
supply due to harvest) would be unlikely to result in adverse affects, and that adverse 
affects would more likely result from activities that could accelerate mass wasting on 
Type Ns-associated unstable slopes (i.e., harvest or road-related landsliding) which, in 
turn, might directly or indirectly affect covered species and their habitats in downslope 
and/or downstream areas. 

The following rationale is provided in support of this assumption: 

1) The movement of LWD from small, seasonal headwater channels (e.g., Type Ns 
waters) to downstream reaches largely occurs via colluvial (i.e., mass wasting) 
processes as opposed to fluvial transport (Benda et al. 2002). The protection of 
unstable slopes (including landslide initiation sites and steep, channel-adjacent 
slopes) adjacent to Type Ns waters will protect the source of most mass wasting-
derived LWD delivered to downstream reaches during debris flows and debris 
torrents. 

2) Type Ns waters are, by definition, seasonal waters where surface flow is absent 
for at least some portion of a year of normal rainfall. In many Type Ns waters, 
flow cessation occurs prior to or during late summer. Late summer also represents 
the period of peak stream water temperatures (Beschta et al. 1987). Therefore, 
Type Ns waters should not be susceptible to increased water temperatures that 
could result from riparian timber harvest. Also, temperatures in downstream  
Type Np waters should not appreciably be affected by timber harvest adjacent to 
Type Ns waters. 

3) Since adoption of the emergency forest practices rules in July 2000, 
implementation of the interim water typing system by DNR field staff suggests 
the extent of the Type Ns network is more limited than is reported on DNR water 
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type base maps. Field staff have found that the point of perennial flow that 
defines the downstream end of Type Ns waters is often substantially higher in the 
stream network than is shown on DNR water type base maps. Since the length of 
Type Ns waters is shorter than depicted on the water type maps, the extent of 
impacts from forest practices conducted in close proximity to Type Ns waters 
will be more limited than what map-based data suggest. CMER recently 
completed a high priority study to help refine the demarcation of perennial and 
seasonal Type N streams. As a result of the study, the Forests and Fish Policy 
Committee (FF Policy) informed the Forest Practices Board (the Board) that the 
existing default basin areas for determining stream perennial initiation points 
(PIPs) in WAC 222-16-031(3) and (4) are incorrect. FF Policy recommended to 
the Board on August 16, 2005, that the default basin area language be deleted 
from the WACs and replaced with language that refers readers to the forest 
practices Board Manual Section 23 to help them locate PIPs in the field. For 
additional information about the study, see Chapter 4a-4.2, Research and 
Monitoring, or go to 
www.dnr.wa.gov/forestpractices/adaptivemanagement/pipstudy/.      

The minimal effects strategy was developed independent of the alternatives included in 
the Final Environmental Impact Statement (FEIS) (USFWS and NOAA Fisheries 2006). 
While in most cases, the minimal effects strategy provides greater protection than the 
FEIS alternatives, FEIS Alternative 4 (“Increased Forest Ecosystem Protections”; FEIS 
Chapter 2) is more protective in some respects. For example, FEIS Alternative 4 provides 
70-foot, no-harvest RMZs along channels greater than 30 percent gradient. This 
represents increased protection relative to the minimal effects strategy in cases where the 
>30 percent channel category includes Type Ns waters. In addition, FEIS Alternative 4 
includes the retention of no-harvest buffers within “channel disturbance zones” and 
“beaver habitat zones,” which are not recognized as critical areas under the minimal 
effects strategy. 

Differences between the minimal effects strategy and FEIS Alternative 4 largely reflect 
different objectives behind their development. The minimal effects strategy was 
developed in an attempt to identify the level of habitat protection necessary to avoid 
adverse effects to covered species in light of existing scientific uncertainties about the 
effects of forest practices on aquatic and riparian habitats. As indicated earlier, this was 
necessary to satisfy ESA requirements related to HCP development. On the other hand, 
FEIS Alternative 4 was developed to satisfy National Environmental Policy Act (NEPA) 
requirements that call for the development of a range of reasonable alternatives. FEIS 
Alternative 4 represents one end of the range and was largely based on comments 
received from the public as part of the NEPA scoping process.  

The spatial extent of critical areas was calculated for both the minimal effects and 
FPHCP strategies. Appendix K includes a detailed description of all critical areas 
calculations. The extent of critical areas under the FPHCP strategy was largely based on 
the results of riparian and unstable slopes modeling contained in Appendices C and E of 
the Forest Practices Rules EIS (2001) and Appendix B of the FPHCP NEPA EIS (2006). 

Key assumptions underlying the modeling have been summarized from FEIS  
Appendices C and E and are as follows: 
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1) The interim water typing system currently in use is a reasonable surrogate for the 

permanent water typing system still under development. 

2) Average CMZ width for Type S and Type F waters in western Washington are  
30 feet and 10 feet, respectively. Average CMZ widths for Type S and Type F 
waters in eastern Washington are 5 feet and 2 feet, respectively. 

3) The average site class adjacent to Type S and Type F waters is the average of site 
class II and site class III. 

4) The average site class adjacent to Type Np waters in both western and eastern 
Washington is site class III (applies to the minimal effects strategy only; not 
included in FEIS modeling). 

5) Forty percent of harvest units adjacent to Type Np waters in eastern Washington 
are clearcut, while 60 percent are partial-cut (applies to the FPHCP strategy 
only). 

6) The SMORPH model (Shaw and Vaugeois 1999) reasonably predicts the extent 
of high hazard unstable slopes defined by the forest practices rules. While the 
SMORPH model has not been calibrated for eastern Washington, the most 
conservative (i.e., encompassing) calibration criteria from western Washington 
were used when applying the model in eastern Washington. 

Bankfull widths were included in the calculations of critical area extent. While including 
bankfull width as part of the critical area increases the critical area acres, it does not 
affect the comparison of strategies since both strategies included bankfull width in the 
calculations. Also, unlike the riparian modeling performed as part of the DEIS, the 
modeling here made no attempt to account for the overlap of RMZs that occurs at 
channel junctions and did not include the channel areas of Type Ns waters and 
unbuffered Type Np waters in the calculation of critical area extent. Again, while these 
factors may affect the total critical area acres, they do not affect the comparison of 
strategies since neither strategy included overlap reduction factors nor Type Ns and 
unbuffered Type Np channel areas.  For these reasons, the riparian critical area acres 
calculated for the FPHCP strategy do not correspond with the riparian management zone 
acres reported in the FEIS (See section 4.3 Land Ownership and Use). 

 

4e-3  Results 

Under the minimal effects strategy, the total critical area extent encompasses  
2,613,151 acres statewide (Table 4.17). Of this total, about 2.1 million acres, or  
81 percent, consists of riparian zones while the remainder is unstable slopes. Over  
82 percent of the total minimal effects critical area is located in western Washington and 
83 percent of western Washington critical area acres are riparian zones (Table 4.17). The 
2.6 million acres that represent the minimal effects critical area encompass 28 percent of 
the approximately 9.3 million acres of forestlands covered under the FPHCP. 
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Under the FPHCP strategy, total critical area extent encompasses 2,065,451 acres  
(Table 4.17). This represents 79 percent of the minimal effects critical area acres and  
23 percent of the forestland area covered by the FPHCP. Like the minimal effects 
strategy, over 82 percent of the total FPHCP critical area is located in western 
Washington and 79 percent of those critical area acres lie within riparian zones  
(Table 4.17). The disproportionate number of critical area acres in western Washington 
reflects the higher density of typed waters and unstable slopes found there. 

Critical area extent under each strategy can be used as an indicator of the number of 
habitat acres affected. Since the FPHCP provides protection for 79 percent of the minimal 
effects critical area acres, the remaining 21 percent—or approximately 548,000 acres—
can be viewed as the “affected area.” This amounts to approximately six percent of the 
forestland area covered under the FPHCP. Again, due to higher densities of typed waters 
and unstable slopes in western Washington, most of the affected area is located in that 
part of the state (approximately 452,000 acres or 83 percent of the total area affected). 

The assessment assumes that all high-hazard unstable slopes designated under the 
minimal effects strategy will be protected under the FPHCP, either through avoidance or 
the implementation of road- or harvest-related mitigation measures. As a result, the 
affected area includes no unstable slopes and is comprised solely of riparian zones. 
Moreover, 40 percent of the total affected area—or 216,577 acres—is associated with 
Type Np riparian zones in western Washington. 

Table 4.17  Spatial extent of riparian zones and unstable slopes 
(collectively referred to as “critical areas”) protected under a 
hypothetical minimal effects strategy and the FPHCP. 

 
Riparian Zones1 

(acres) 
Unstable Slopes2 

(acres) 
Total Critical Area 
(acres) 

 

Western 
WA3 

Eastern 
WA4 

Western 
WA 

Eastern 
WA 

Western 
WA 

Eastern 
WA 

Minimal Effects 
Strategy 1,788,166 338,527 358,251 128,207 2,146,417 466,734 

FPHCP Strategy 1,335,771 243,222 358,251 128,207 1,694,022 371,429 

 
1 – includes bankfull channel, CMZ (where present) and riparian buffer associated with Type S and 
Type F waters and bankfull channel and riparian buffer associated with Type Np waters 

2 – includes high hazard slopes identified using the SMORPH model (Shaw and Vaugeois 1999); does 
not include unstable slopes in riparian zones 

3 – includes 1,522,684 Type S and Type F acres and 265,482 Type Np acres under the minimal effects 
strategy and 1,286,866 Type S and Type F acres and 48,905 Type Np acres under the FPHCP strategy 

4 – includes 275,919 Type S and Type F acres and 62,608 Type Np acres under the minimal effects 
strategy and 214,084 Type S and Type F acres and 29,138 Type Np acres under the FPHCP strategy 
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While 79 percent of the minimal effects critical area acres is protected under the FPHCP, 
some management activities are allowed on a portion of those acres. Parts of critical areas 
that are more sensitive to forest practices effects (e.g., CMZs, RMZ core zones) receive 
higher levels of protection under the FPHCP as compared to areas that are less sensitive 
(e.g., RMZ outer zones, some Type Np waters). Forest practices rules mandate some 
protection measures (i.e., no harvest in RMZ core zones) while others are performance or 
outcome-based (i.e., avoid accelerating the rate or magnitude of mass wasting). The 
likely effects of management under the FPHCP on key watershed processes and covered 
species and their habitats are discussed in the following section. 

4e-3.1  Implications 
The assessment described above indicates the FPHCP protects approximately  
2.1 million critical area acres or 79 percent of the critical area acres identified in the 
minimal effects strategy. The remaining 548,000 critical area acres, referred to as the 
“affected area” throughout this discussion, is comprised entirely of riparian zones. 

This section discusses the likely effects of FPHCP implementation. The discussion 
considers the effects of implementing the FPHCP protection measures within critical 
areas as well as the effects of providing less protection within the affected area. The 
discussion focuses on habitat effects, but includes an overview of the expected effects on 
fish and amphibians. Effects are described in terms of expected changes in three key 
watershed processes: LWD recruitment, water temperature and erosion. The discussion 
assumes that changes in these three processes have the greatest potential to adversely 
affect the habitats of covered species. Both near-term (<10 years) and long-term  
(>40 years) effects are discussed. 

LARGE WOODY DEBRIS RECRUITMENT 

Type S and Type F Waters 
In the near-term (i.e., <10 years), FPHCP implementation is expected to have little effect 
on wood recruitment to Type S and F waters relative to the minimal effects strategy. This 
is because most riparian zones are currently in early- to mid-seral conditions (See FEIS 
Chapter 3) and tree heights are typically less than the RMZ width. Thus, the core and 
inner zones will provide virtually all near-term wood recruitment. Debris recruited from 
the outer zone in the near term will likely be small in size (i.e., tops and limbs), will be 
easily mobilized and will provide limited in-stream function. 

In larger channels, even debris recruited from the core and inner zones in the near-term 
may be of insufficient size to resist mobilization and provide function. The FEIS 
estimates that early-seral stands are still at least 100 years from full recovery with respect 
to woody debris recruitment (See FEIS Chapter 4). In a northwest Washington study, 
Grizzel et al. (2000) concluded that riparian stands must be 85 to 100 years of age to 
provide functional in-stream woody debris to small streams. Thus, stands that are 
currently 40 to 60 years of age may not provide debris of functional size for 25 to  
45 years. Accelerating growth rates by thinning within riparian zones may shorten the 
recovery period in some cases, but full recovery is still likely to take decades. 

Over the long term (i.e., >40 years), FPHCP implementation is expected to result in 
slightly lower levels of wood recruitment to Type S and F waters relative to the minimal 
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effects strategy. As riparian stands develop over time, proportionately more in-stream 
woody debris will originate farther from the channel. As tree height increases, so does the 
probability that outer zone trees will be recruited (Robinson and Beschta 1990a; and 
Bragg et al 2000). While harvest of outer zone trees will not appreciably reduce wood 
recruitment in the near term, it is likely to decrease recruitment over the long term. 
However, reductions in outer zone recruitment due to harvest are not expected to 
substantially affect overall recruitment, as this zone represents only about ten percent of 
potential woody debris inputs (See Section 4d-1.1). In addition, the protection of CMZs 
as no-harvest areas mitigates the effects of reduced wood recruitment from the outer zone 
along those channels where CMZs are present.  

Once riparian tree heights surpass RMZ width (presumably at or beyond age 100), the 
probability of recruitment increases for trees located outside the RMZ. The effect of the 
FPHCP on potential wood recruitment from beyond the RMZs depends in large part on 
the maximum age (and therefore height) that trees will attain during the 50-year life of 
the plan. In order for trees beyond the RMZ to be potentially recruitable, their height 
must exceed the 100-year site index on which RMZ widths are based. 

Adams et al. (1992) reported the age class distribution for privately owned forestlands in 
western Washington. These data indicate 80 percent of privately owned forests in western 
Washington are less than 50 years old. These stands, even if left uncut throughout the 
duration of the FPHCP, would not reach 100 years of age prior to the projected end of the 
plan in 2055. Therefore, 20 percent of privately owned forests in western Washington 
would meet or exceed 100 years of age at or before the FPHCP expires. These stands 
could potentially provide wood recruitment from beyond the 100-year site index RMZ 
during the next 50 years. However, as is the case with near-term recruitment from the 
outer zone, debris recruited from beyond the RMZ during the life of the FPHCP would 
likely be small in size (i.e., tops and limbs), would be easily mobilized and would provide 
limited in-stream function. While data for eastern Washington were not available, it is 
likely that age class distributions would shift to the right (i.e., higher mean stand age) 
relative to western Washington. Thus, a larger proportion of eastern Washington stands, 
if left uncut, would provide wood recruitment from beyond the RMZs. 

In addition to woody debris that is recruited to Type S and Type F waters from 
streamside RMZs, debris is also supplied from unstable slopes located outside riparian 
zones. This is particularly true for many areas in western Washington where high 
landslide frequencies make mass wasting an important debris-delivery mechanism. Wood 
delivery to typed waters from unstable slopes can result from shallow-rapid debris 
avalanches, debris flows and debris torrents as well as from deep-seated landslide 
processes. Because implementation of the FPHCP is expected to result in high levels of 
tree retention on unstable slopes, wood recruitment from these areas is expected to 
remain at or near background levels. A complete discussion of unstable slopes protection 
measures follows in a later section. 

In summary, the effects of the FPHCP on LWD recruitment to Type S and Type F waters 
are expected to be negligible in the near term. This is primarily because most riparian 
stands are in early- to mid-seral stages, tree heights are less than the 100-year site index 
RMZ widths and areas beyond the RMZ are unlikely to provide substantial recruitment 
during the next ten years. Thus, providing less protection for that portion of the affected 
area adjacent to Type S and Type F waters poses little risk to covered species in the near 
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term. As tree heights increase over time, there is increasing probability that trees farther 
from the stream will be recruited. As a result, over the long term the FPHCP is expected 
to lead to slightly reduced wood inputs as compared to the minimal effects strategy to  
Type S and Type F waters due to harvest of potentially recruitable trees in the outer zone 
and from beyond the RMZ into the affected area. CMZs will partially mitigate the 
reduction in wood recruitment associated with outer zone harvest in channels where they 
are present. The FPHCP is likely to maintain mass wasting-derived wood inputs to  
Type S and Type F waters at or near background levels both in the near term and long 
term due to high tree retention levels expected on unstable slopes. Wood recruitment 
from Type S and Type F RMZs and CMZs will result in improved in-stream and riparian 
habitats for all covered species. Increased wood loads will increase the quantity and 
quality of habitats used by fish for spawning, rearing and migration. 

Type Np Waters 
The near-term effects of the FPHCP on LWD recruitment within any given Type Np 
network are expected to vary directly with the proportion of Type Np critical area acres 
protected. In basins where a large proportion of the Type Np network is bordered by 
unstable slopes, only small to moderate reductions in wood recruitment are expected 
relative to the minimal effects strategy. This is because recruitment from Type Np RMZs 
and sensitive site buffers will be supplemented by recruitment from unstable slopes 
buffers. Reductions in wood recruitment relative to the minimal effects strategy are 
expected to be small in areas where unstable slopes protection extends out to or beyond a 
distance equal to the 100-year site index, while moderate reductions are likely where the 
lateral extent of unstable slopes is limited. In areas where a small proportion of the  
Type Np length is bordered by unstable slopes, reductions in wood recruitment relative to 
the minimal effects strategy are expected to be greater. This is because wood recruitment 
will originate mainly from Type Np RMZs and sensitive site buffers with little 
supplemental recruitment from unstable slopes buffers. Moderate reductions in 
recruitment are expected where the lateral extent of unstable slopes is limited or where 
their distribution is patchy; larger reductions are likely where no unstable slopes are 
present and wood recruitment originates solely from RMZs. 

In areas where most or all of the Type Np critical area protection comes from RMZs and 
sensitive site buffers, the effects of the FPHCP on wood recruitment relative to the 
minimal effects strategy are expected to become more pronounced with time. As tree 
height increases, a larger proportion of the potential woody debris load originates from 
beyond the 50-foot Type Np RMZ. The results of McDade et al. (1990) suggest tree 
growth over the 50-year life of the FPHCP may increase the proportion of potential wood 
recruitment that originates from beyond 50 feet by as much as 20 percent. Therefore, 
while the near-term reductions in wood recruitment to some Type Np waters may be 
small, long-term reductions are likely to be greater. 

Woody debris in many small, non-fish-bearing waters increases channel complexity by 
storing sediment and creating pools (Curran and Wohl 2003; Faustini and Jones 2003; 
Potts and Anderson 1990; Commandeur and Guy 1996). Wood also increases the 
retention of smaller organic debris and leaf litter, which often leads to increased primary 
production in headwater channels (Bilby and Likens 1980). Reductions in wood 
recruitment to Type Np waters may affect these processes; however, the resulting effects 
on covered species are not clear. 
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Because the importance of woody debris in non-fish-bearing waters to the recovery and 
survival of covered species in downstream waters is not well understood, the CMER 
Committee has identified this issue as a priority research and monitoring topic under 
adaptive management. Two research programs are currently under development that will 
help address the role of wood in non-fish-bearing waters and its influence on downstream 
habitats: the Type N Buffer Characteristics, Integrity and Function program and the  
Type F Statewide Effectiveness Monitoring program (See 2006 CMER Work Plan, 
Appendix H). Both programs are intended to evaluate the effectiveness of riparian 
protection measures in meeting established resource objectives and performance targets 
at the site scale. In addition to the Type N and Type F research programs, a watershed-
scale intensive monitoring program is being developed to evaluate the cumulative effects 
of forest practices on certain covered species and their habitats. Intensive monitoring will 
complement effectiveness monitoring by providing data that will help evaluate the effects 
of forest practices on woody debris recruitment and habitat formation at the watershed 
scale. 

In summary, the effects of the FPHCP on wood recruitment to Type Np waters vary 
considerably and are largely dictated by the frequency of sensitive sites and unstable 
slopes. Protection of sensitive sites and unstable slopes supplements standard RMZ 
protections, resulting in increased wood recruitment in Type Np networks where these 
features are present. The impacts on wood recruitment are greatest in areas where RMZs 
and sensitive site buffers provide the only protection; these effects will likely become 
more pronounced with time. This is because as tree height increases, a larger proportion 
of potential wood recruitment originates from beyond 50 feet, a distance equal to the 
width of Type Np RMZs and sensitive site buffers. 

WATER TEMPERATURE 

Forest practices can affect water temperature by changing the amount of streamside 
shade, by altering channel morphology through accelerated sedimentation and by 
modifying the hydrologic regime of watersheds. Of these factors, reductions in 
streamside shading are most likely to adversely affect water temperature and the habitats 
of covered species. The discussion of FPHCP effects on water temperature therefore 
focuses on the retention of shade adjacent to typed waters. 

Type S and Type F Waters 
The effects of the FPHCP on water temperatures within Type S and Type F waters are 
expected to be negligible. Two reasons are provided in support of this conclusion. First, 
research into the relationship between buffer width and angular canopy density (an index 
of shade or canopy cover) from western Oregon shows that no-harvest buffer widths 
between 70 and 120 feet provide shade levels similar to those found in old-growth stands 
(Brazier and Brown 1973; Steinblums et al. 1984). Under the FPHCP, RMZ widths range 
from 90 to 200 feet in western Washington and from 75 to 130 feet in eastern 
Washington. Most trees within the combined core and inner zones of the RMZ  
(about 2/3 to 3/4 of the RMZ width) must be left uncut. Within the Bull Trout Overlay in 
eastern Washington, all available shade must be retained within 75 feet of the stream and 
additional retention requirements apply to that portion of the RMZ beyond 75 feet. These 
requirements are likely to result in the retention of nearly all shade adjacent to Type S 
and Type F waters. 



 
 

 
258 Final FPHCP – 4e. The Plan – Direct and Indirect Effects of Activities Covered by the Plan 
 

 
Second, forest practices rules (on which the FPHCP is based) are designed to meet state 
water temperature standards established by Ecology. The standards are intended to 
protect beneficial uses including fish and their habitats by minimizing allowable 
increases in water temperatures. In an assessment of the forest practices rules that 
preceded the current rules, Rashin and Graber (1992) found that riparian requirements 
were effective in meeting temperature standards at only 5 of 11 sites where RMZs had 
been retained. The authors concluded that the minimum RMZ width required at the time 
(25 feet) for western Washington was inadequate to protect temperatures in low- to 
moderate-elevation streams. The results of the study helped Forests and Fish Report 
authors develop riparian protection measures more likely to meet water temperature 
standards. As current protection measures for Type S and Type F waters are likely to 
retain shade levels necessary to meet water quality standards and protect covered species, 
the risks associated with providing less protection in the affected area are negligible. 

Further water temperature research and monitoring is planned through the CMER 
Committee. CMER is currently developing a comprehensive study to evaluate the 
effectiveness of Type F RMZs in meeting a wide range of resource objectives, including 
temperature standards (See Type F Statewide Effectiveness Monitoring program in the 
2006 CMER Work Plan, Appendix H). The results of this work will help refine forest 
practices rule requirements through adaptive management, if necessary, to meet water 
temperature standards. 

Type Np Waters 
Relative to Type S and F waters, the effects of Type Np protection measures on water 
temperatures are difficult to assess. The level of shade retained along any given Type Np 
network is highly variable and is dependent upon a wide range of factors including: 
location (i.e., western vs. eastern Washington), adjacent harvest strategy (applies only to 
eastern Washington), frequency of sensitive sites and frequency and extent of stream-
adjacent unstable slopes. Minimally, a 50-foot RMZ must be retained along 50 percent of 
the Type Np network length in western Washington; up to 100 percent of the Type Np 
length may be protected in eastern Washington where adjacent units are partial-cut and in 
western Washington where there are high frequencies of sensitive sites and/or unstable 
slopes. For purposes of this analysis, establishing the precise level of shade that will be 
retained along any given Type Np network is difficult given the numerous management 
and environmental factors that affect Type Np protection. 

Recent research into the effects of riparian timber harvest on temperature dynamics in 
small streams offers some insight into expected effects of Type Np protection measures. 
Three studies in Oregon documented water temperature increases in small streams 
flowing through clearcut units (Andrus 1993; Dent and Walsh 1997;  
Robison et al. 1999a). Robison et al. (1999a) concluded that clearcutting adjacent to 
small, non-fish-bearing coastal streams generally did not produce water temperatures that 
exceeded state standards. Two of the studies (Andrus 1993; Robison et al. 1999a) found 
significant cooling of water temperatures below most clearcut units as streams entered 
forested reaches. Andrus (1993) found that at sites where cooling occurred, the cooling 
rate was greatest in the first 600 feet downstream from the clearcut boundary. The third 
study (Dent and Walsh 1997) also documented cooling within 500 to 1,000 feet 
downstream of clearcut units at 10 of 15 study sites. However, the degree of cooling was 
not statistically significant. 
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Caldwell et al. (1991) monitored 11 sites in western Washington for downstream 
temperature effects associated with clearcut harvesting adjacent to non-fish-bearing 
waters. The authors found that 8 of the 11 harvested Type 4 (non-fish-bearing) waters 
met state water temperature standards. The main conclusions of the study included: 

1) Type 4 (non-fish-bearing) waters that were tributary to Type 3 (fish-bearing) 
waters had minimal influence on downstream water temperature. This was 
primarily because of differences in flow volumes between the two water types. 
Type 3 waters farther than 4.5 miles from the watershed divide will show 
virtually no effect from the temperatures of incoming Type 4 tributaries, because 
the flow of the Type 3 water is too large relative to the size of the Type 4 water to 
have an influence. 

2) For single streams where the water type changes from a Type 4 to a Type 3, water 
temperatures respond quickly to increased shade levels as flow progressed 
downstream into a shaded Type 3 reach. Water temperatures quickly reached 
equilibrium with downstream conditions, with the influence of the upstream  
Type 4 water temperature extending 500 feet or less beyond the water type 
change.  

The results of these studies suggest that the combination of RMZs and sensitive site 
buffers should be effective in minimizing and mitigating temperature effects in Type Np 
waters. The results also indicate that increases in water temperatures in downstream  
Type S and Type F waters should be negligible. However, each of the studies cited above 
included a small number of study sites and, in some cases, the geographic distribution of 
sites was limited. None of the studies included management or environmental conditions 
representative of eastern Washington. Therefore, the degree of uncertainty surrounding 
the expected effects of Type Np protection measures on water temperature is high 
relative to other FPHCP requirements—particularly for eastern Washington. 

The uncertainty surrounding the effectiveness of Type Np protection measures in meeting 
water temperature standards has made this issue a priority research and monitoring topic 
under adaptive management. The CMER Committee is currently developing a 
comprehensive study to assess the effectiveness of non-fish-bearing riparian protection 
measures in achieving established performance targets and resource objectives  
(See Type N Buffer Characteristics, Integrity and Function program in the 2006 CMER 
Work Plan, Appendix H). Water temperature is a primary focus of the study. CMER is 
also developing an extensive monitoring program that will establish the status of water 
temperatures at a statewide scale and document trends over time. The results of these 
efforts will help refine Type Np protection measures, where necessary, through the 
adaptive management process. 

EROSION 

Forest practices can accelerate erosion rates and the delivery of coarse and fine sediment 
to surface waters. The FPHCP includes multiple protection measures to reduce sediment 
inputs from existing sources and limit inputs from future sources. Two sets of these 
measures relate to the management of forest roads and the protection of unstable slopes. 
The expected effects of these protection measures on erosion processes and sediment 
supplies are discussed below. 
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Forest Roads 
Implementation of the FPHCP will substantially reduce road-related erosion and 
sediment delivery both in the near term (<10 years) and over the long term (>40 years) 
relative to current levels. Near-term reductions from existing sources are expected to 
result largely from implementation of RMAPs on large forest landowner lands. All roads 
owned or managed by large forest landowners must be improved to meet forest practices 
standards by the end of 2015. The standards require that roads be disconnected from the 
stream network through the installation of drainage structures, that road fills susceptible 
to mass wasting be removed or stabilized and that stream-adjacent parallel roads be 
repaired or maintained. 

Sediment reductions from small forest landowner lands will occur after these landowners 
submit—and DNR approves—forest practices applications for timber harvest. 
Application approval by DNR will include a requirement for improving roads to forest 
practices standards as part of the operation. Therefore, sediment reductions from small 
landowner lands will likely be distributed over the life of the FPHCP. In cases where 
roads are causing damage—or have the potential to cause damage—to public resources, 
DNR can, at any time, require the landowner to take corrective action(s) to minimize and 
mitigate the impacts. 

The FPHCP will also limit road-related sediment delivery from future sources by 
regulating the construction of new roads. Forest practices rules include standards for 
locating, designing and constructing roads in ways that minimize sediment inputs to 
surface waters and wetlands. 

While the FPHCP will reduce sediment inputs from existing roads and limit inputs from 
future roads and harvest activities, sediment inputs will remain above “natural” or 
“background” levels. While implementation of best management practices can minimize 
management-related erosion and sedimentation, complete elimination of management-
related inputs is not possible. Therefore, chronic inputs of fine sediment from road and 
harvest surface erosion are expected to continue, as are episodic inputs of fine and coarse 
sediment associated with harvest and road-related mass wasting. Even as these inputs 
continue, implementation of RMAPs for both large and small landowners, together with 
all other sediment-related measures, is expected to result in a substantial reduction in 
sediment inputs to surface waters and wetlands on covered lands relative to pre-FPHCP 
levels. 

Unstable Slopes 
While many road-related protection measures are designed to reduce existing sediment 
sources, unstable-slopes measures are primarily intended to limit future sediment inputs 
by preventing management-related mass wasting. Forest practices rules are designed to 
achieve this goal by regulating timber harvesting and road and landing construction on all 
high-hazard unstable slopes. Unstable slopes protection measures include: 1) the use of 
more specific unstable landform definitions and descriptions for regulating forest 
practices activities, 2) the use of technology-based tools to screen forest practices 
applications for unstable slopes presence, 3) training DNR field staff and staff from 
cooperating agencies and organizations in unstable slopes identification, and 4) review of 
forest practices applications involving operations on unstable slopes under the SEPA. 
Collectively, these measures will improve the detection and protection of unstable slopes 
and reduce the incidence of management-related mass wasting and sediment delivery. 
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Reduced erosion and sediment delivery from roads and unstable slopes will have 
significant positive effects on the habitats of covered species. In the near term, road 
maintenance and abandonment work will reduce fine sediment delivery, resulting in 
improvements in spawning and rearing habitat in many areas. Prevention of management-
related mass wasting will reduce coarse sediment inputs. Decreased coarse sediment 
supplies, combined with higher in-stream woody debris loads, will increase the quantity 
and quality of pool habitat. Reduced sediment inputs will also allow for the recovery of 
channels that have been impacted by excess sediment supplies resulting from past forest 
practices. Over the long term, reduced erosion and sedimentation will increase the 
complexity of in-stream and riparian habitats that will benefit all covered species. 

CMER has identified several projects to evaluate the effectiveness of roads and unstable 
slopes protection measures in achieving resource objectives and performance targets. 
Two road-related effectiveness monitoring projects are currently in the design phase: one 
that addresses road prescriptions effectiveness at the site scale and one that addresses 
effectiveness at the sub-basin scale. Unstable slopes-related projects include an 
evaluation of investigator bias in recognizing and identifying unstable landforms and an 
assessment of mass wasting protection measure effectiveness at site and landscape scales. 
These projects are currently in the scoping and/or design phase. More information about 
these projects can be found in the 2006 CMER Work Plan (Appendix H). 

FISH AND THEIR HABITATS 

Large Woody Debris 
The greatest near-term improvements in LWD conditions under the FPHCP will be in 
small streams where small- to moderate-sized wood will function. Increased wood in 
smaller streams will result in greater stream complexity and sediment storage and, 
therefore, improved spawning and rearing habitat for bull trout and other resident trout. 
Adequate wood in small, steep streams can also provide additional habitat for resident 
fish by moderating channel gradients and providing access farther upstream. In larger 
streams, wood-related habitat features require longer time periods to recover due to the 
larger sized wood requirements and the early-seral nature of many riparian zones. Thus, 
spawning and rearing habitat improvements for mainstem spawners such as chinook and 
chum will take longer to develop. LWD placement will be encouraged in these larger 
streams to accelerate habitat recovery. Existing stream-adjacent roads reduce LWD 
recruitment because they displace trees that would naturally recruit to stream channels. 
Under the FPHCP, locating new roads away from surface waters and wetlands and 
abandonment of existing roads will improve future wood recruitment to streams. 

Temperature 
Temperatures in smaller streams are expected to respond most quickly to improved 
riparian conditions, due to greater potential shading and lower flow volumes. Headwater 
species such as bull trout and other resident trout will benefit most from reduced water 
temperatures. Temperatures in larger channels are expected to respond more slowly to 
improved riparian conditions due to lower potential shading, higher flow volumes and, in 
some channels, altered morphologies associated with past sediment impacts. Thus, 
temperature-related benefits to mainstem species such as chinook, chum and pink salmon 
will be slower to develop. Stream-adjacent roads have the potential to increase stream 
temperatures due to displacement of trees that would normally provide shade. Additional 
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delivery of fine sediment from roads can also contribute toward increased stream 
temperatures through altered channel morphology. Locating new roads away from 
streams and abandonment of existing roads should improve shade conditions in many 
areas. Furthermore, improved road construction and maintenance practices should 
minimize delivery of sediment to streams.  

Sediment 
Roads are the largest source of sediment on managed forestlands. From a habitat 
standpoint, fine sediment can impact spawning gravels and egg survival, and fill pools 
needed for rearing. Coarse and fine sediments entering small headwater channels are 
routed to downstream depositional reaches where they can affect lower mainstem fish 
species such as chinook, chum, steelhead and coho. Reductions in sediment inputs are 
expected as a result of improved construction and maintenance practices and higher 
levels of road abandonment. Improved habitat conditions will develop sooner in 
headwater streams, which are most closely linked with the road network. Bull trout and 
other resident trout will benefit most in terms of improved spawning and rearing 
conditions in headwater streams. Habitat recovery will be slower to develop in lower 
mainstem channels.  

Habitat Availability 
Some fish habitat on covered lands is currently inaccessible due to human-caused 
blockages associated with forest roads. One goal of the FPHCP is to remove all fish 
blockages on covered lands before the end of 2016 according to a “worst first” principle. 
Effects will be to restore access to habitat that has been unavailable for periods ranging 
from a few years to decades. Species most likely to benefit in the short-term will be those 
inhabiting reaches lower in the system, as those barriers are likely to be corrected first. It 
is likely that fish passage blockages are most abundant in headwater streams where the 
forested road network is concentrated. Technology for fixing barriers in smaller, steeper 
streams in a more economical way is improving over time; these barriers will most likely 
be addressed over the longer term. According to forest practices rules, installation of new 
stream crossing structures must provide for fish passage at all life stages; therefore, future 
road construction is not expected to reduce available habitat. 

AMPHIBIANS AND THEIR HABITATS  

Large Woody Debris 
Variable levels of near-term improvement are expected in small streams where small- to 
moderate-sized wood may form small steps (Jackson et al. 2003). These steps can 
provide stable in-stream structures used as refuges and breeding sites for several in-
stream amphibian taxa. As headwater streams are largely colluvial-dominated, a greater 
level of improvement can be anticipated over the longer term. Larger wood will be 
contributed from older trees in buffers that become available to form variable-sized 
sediment wedges and larger-scale, more complex in-stream habitat for amphibians. It is 
likely that these latter effects will require several decades to develop. In either case  
(of smaller or larger streams), additions of progressively larger wood are expected to 
improve sediment retention in ways that both improve amphibian habitat locally and 
better protect amphibian and fish habitat downstream.  
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Temperature 
Temperature variability in small headwater streams tends to be high due to low flow 
volumes. This variability often decreases with increasing distance downstream. 
Historically, high headwater stream temperatures associated with past riparian timber 
harvest are expected to respond more rapidly to improved riparian conditions. These 
conditions can be expected to improve habitat for in-stream amphibians, virtually all of 
which have lower temperature requirements. Amphibian habitat in larger streams will 
benefit through improved water quality conditions in upstream reaches. 

Sediment 
Significant near-term improvement of in-stream amphibian habitat can be expected due 
to a combination of better road maintenance and abandonment practices and improved 
riparian conditions along headwater streams. In particular, greater protection of 
headwater streams will reduce both direct sediment inputs and those associated with bank 
disturbance from near-stream harvest activity (Jackson et al. 2003). This is expected to 
improve the interstitial substrate structure used as refuges during some life stages of all 
in-stream amphibians. Amphibian habitat in larger streams will benefit through improved 
water quality conditions (reduced sediment loading) in upstream reaches. 

Habitat Availability 
Riparian function improvement will increase near-stream terrestrial habitat available for 
terrestrial stream-associated amphibians (i.e., Dunn’s and Van Dyke’s salamanders) and 
the post-metamorphic stages of all in-stream amphibians. It will also indirectly increase 
in-stream habitat structure and complexity, which represents habitat for the early stages 
(eggs and larvae) of in-stream amphibians. This increase in habitat availability is 
expected to improve downstream habitat conditions. 

 

4e-4  Summary 

This assessment suggests that of the 9.3 million acres covered by the FPHCP, protection 
of approximately 2.6 million acres is required to avoid adverse affects to covered species. 
These 2.6 million acres are collectively referred to as the “critical area” under the 
minimal effects strategy and include riparian zones adjacent to Type S, Type F and  
Type Np waters and high-hazard unstable slopes. Under the minimal effects strategy, no 
silvicultural activities would occur in the critical area. The FPHCP protects 
approximately 2.1 million acres—or 79 percent—of the minimal effects critical area. 
Thus, the difference between the two strategies is approximately 548,000 acres, or six 
percent of the land area covered by the plan.  

Implementation of the FPHCP will produce improved habitat conditions for covered 
species across forestlands managed under the plan. Riparian protection measures will 
likely provide adequate levels of wood recruitment and shade, while roads and unstable-
slopes measures will substantially reduce existing sediment sources and limit future 
inputs. These protection measures will be implemented at a time when many riparian and 
aquatic systems are still recovering from impacts stemming from a legacy of unregulated 
forest practices conducted prior to the 1974 Forest Practices Act. Implementation of 
FPHCP protection measures will not only conserve existing habitats, but will also foster 
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habitat recovery, improving prospects for the continued survival of species across 
covered lands. 

Recovery trends for large woody debris, water temperature and sediment expected as a 
result of FPHCP implementation are illustrated in Figure 4.14. Implementation of 
erosion-related measures, particularly road maintenance and abandonment plans, should 
greatly accelerate the recovery of habitat conditions affected by sediment. However, full 
recovery is not expected for decades, primarily due to slower system responses to past 
coarse sediment impacts. Water temperatures should respond fairly quickly to improved 
riparian protection measures, though full recovery is dependent upon riparian canopy 
development (i.e., increased shade) and channel responses to reduced sediment inputs 
(i.e., narrowing). The slowest recovery will be for in-channel large woody debris, which 
is a function of riparian forest growth. Although most small channels are likely to recover 
within a few decades, full recovery of larger channels that require larger wood is 
expected to take more than 100 years. Unlike sediment and water temperature, woody 
debris loads are not expected to experience full recovery prior to the 50-year life of the 
FPHCP. 

Under the ESA, issuance of an Incidental Take Permit must meet the issuance criteria 
identified in Section 10(2)(2)(B) of the ESA, which includes a determination that the 
activity would not “…appreciably reduce the likelihood of the survival and recovery of 
the species in the wild….” This is identical to the “jeopardy” definition under the  
Section 7 regulations (50 CFR Part 402.02) (USFWS and National Marine  
Fisheries Service 1996). The above assessment suggests the FPHCP provides protection 
for 79 percent of minimal effects critical area acres. Protection measures in these areas 
are designed to sustain watershed processes important to the creation, maintenance and 
recovery of habitat for covered species. In many cases, the extent to which the FPHCP 
will achieve established resource objectives and performance targets is uncertain. The 
plan includes a robust adaptive management process to address these uncertainties 
through research and monitoring. Adaptive management is the mechanism for refining 
protection measures to ensure that program goals (one of which is to achieve compliance 
with the ESA) are met. Thus, the high level of protection provided under the FPHCP 
combined with a commitment to adaptive management research and monitoring will 
ensure the continued survival and recovery of species covered by the plan. 



 
 

 
Final FPHCP – 4e. The Plan – Direct and Indirect Effects of Activities Covered by the Plan 265 
 

 

 

Figure 4.14  Hypothetical time-to-recovery curves for sediment, water 
temperature and large woody debris under Washington’s Forest 
Practices Habitat Conservation Plan. A recovery coefficient of 1.0 
assumes the parameter has attained the maximum recovery possible 
under the plan. 
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5.  Alternatives 

The Forest Practices Habitat Conservation Plan (FPHCP) is the basis for the state of 
Washington’s application for two Incidental Take Permits (ITPs) that would authorize the 
incidental take of aquatic species under Section 10(a)(1)(B) of the Endangered Species 
Act (ESA). The state’s application addresses incidental take that may occur as a result of 
otherwise lawful forest practices regulated under the Washington State forest practices 
rules. 

Issuing an ITP is a Federal action that must comply with the National Environmental 
Policy Act (NEPA). NEPA requires full public disclosure and analysis of the 
environmental impacts of proposed Federal actions with the potential to significantly 
affect the quality of the human environment.  

In this case, the proposed action is the issuance of two ITPs (each issued by the Federal 
agency for the species under its jurisdiction) and the implementation of the FPHCP. 
The United States Fish and Wildlife Service (USFWS) and National Oceanic and 
Atmospheric Administration (NOAA) Fisheries (collectively the Services) developed an 
Environmental Impact Statement (EIS) that analyzed the impacts the proposed action—
and a range of reasonable alternatives to it—would have on the environment. In the EIS, 
four alternatives were considered; the FPHCP is referred to as Alternative 2.  

The proposed action––the issuance of two ITPs and the implementation of the FPHCP––
is a major step toward achieving the goals of the Forests and Fish Report (FFR)       
(April 1999): 

1) To provide compliance with the Endangered Species Act for aquatic and riparian-
dependent species on non-Federal forestlands; 

2) To restore and maintain riparian habitat on non-Federal forestlands to support a 
harvestable supply of fish; 

3) To meet the requirements of the Clean Water Act for water quality on non-
Federal forestlands; and 

4) To keep the timber industry economically viable in the state of Washington. 

The ITPs would extend incidental take authorization for the aquatic species addressed by 
the FPHCP to all forest landowners conducting forest practices activities in compliance 
with the state Forest Practices program and rules. The benefits of this include: 
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 Long-term Federal regulatory stability for forest management activities that are 

regulated by the state Forest Practices program, 

 Protection of covered species to the maximum extent practicable consistent with 
maintaining commercial forestry as an economically viable industry, and 

 A regulatory climate and structure more likely to support landowners in keeping 
their forestlands in commercial forestry rather than converting them to other uses 
that may be less desirable for salmon recovery. 

The other three alternatives to the proposed action that were considered, and their 
development, are briefly described in the remainder of this chapter.  

 

5-1  Development of alternatives 

Beginning in late 2002 and continuing through late 2003, a series of meetings was held to 
discuss the anticipated application(s) from the state for incidental take authorization 
under the ESA. Representatives from the Services, the Environmental Protection Agency, 
the state (including the governor’s office, Washington Departments of Natural Resources, 
Ecology and Fish and Wildlife), the Northwest Indian Fisheries Commission, the 
Washington Forest Protection Association, the Washington Farm Forestry Association 
and the EIS consultant (Tetra Tech FW) attended the meetings. Discussions at these 
meetings resulted in four possible alternatives for the Services to consider––the proposed 
action and the following:  

 Alternative 1—No Action. Under this alternative the Services would not issue 
Incidental Take Permits. This action could result in one of two scenarios: 

1. Scenario 1—The state would continue to implement the current Forest 
Practices program and rules.  

2. Scenario 2—The state would revert to implementing the Forest Practices 
program and rules that were in place before January 1, 1999. 

Two no-action scenarios were identified because the state is currently 
implementing forest practices rules consistent with FFR, but legislative language 
provides for rescinding the current rules and reverting back to the rules in place 
before January 1, 1999. 

 Alternative 3—Implement a conservation plan with a NOAA Fisheries 4(d) 
Limit 13 Approval and USFWS Take Exemption. NOAA Fisheries would 
issue a limit on take prohibitions to the state under Limit 13 in the existing 
NOAA Fisheries 4(d) rule (65 FR 42422) to the forest practices regulatory 
program. Under this alternative, USFWS would develop and adopt a 4(d) rule to 
limit take prohibitions on bull trout.  

 Alternative 4—Increased Protections Compared to Alternative 2 (the 
FPHCP) or Alternative 3 (the 4(d) Take Authorization). The Services would 
issue Incidental Take Permits based on more restrictive forest practices rules. 
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The alternatives differ in two main areas:  

1) Type of ESA take authorization that would be issued by the Services: 

 No ESA take authorizations; or 

 Issuance of ITPs by both Services and implementation of an habitat 
conservation plan (HCP) under ESA Section 10(a)(1)(B); or 

 Issuance of a take limit (NOAA Fisheries) or take exemption (USFWS) under 
ESA Section 4(d). 

2) Components of the forest practices regulatory program that would be 
implemented and the level of implementation. 

The impact of each alternative on ten specific components of the Forest Practices 
program was analyzed in the EIS: water typing, riparian habitat, wetlands, hydrology, 
forest pesticides, unstable slopes, forest roads, watershed analysis, cultural resources and 
adaptive management. 

 

5-2  Alternative 1—no action 

Under Alternative 1––the No-Action alternative—the Services would not issue take 
authorization to the state of Washington for the forest practices regulatory program, 
under ESA Section 10(a)(1)(B) or Section 4(d). Instead, the state would regulate non-
Federal and non-tribal forestlands to avoid take where possible, and the Services would 
enforce the prohibition against “take” of listed species through Section 9 of the ESA by 
prosecuting violations of the ESA, as appropriate. 

Defining the No-Action alternative is somewhat complicated by the fact that the state of 
Washington is already implementing the program for which it is seeking take 
authorization and has been directed by the state legislature to apply for and receive take 
authorization from the Services by June 30, 2005. The Washington State Legislature has 
indicated that the changes it made to Laws of 1999, Special Session Ch. 4 (1999 Forest 
Practices Salmon Recovery Act) were made on the assumption that take authorization 
would be obtained (RCW 77.85.190(1)). If take authorization is not granted, the 
legislature indicated it shall “review chapter 4, Laws of 1999 sp. sess., all rules adopted 
by the forest practices board, the department of ecology, or the department of fish and 
wildlife at any time after January 1, 1999, that were adopted primarily for the protection 
of one or more aquatic resources and affect forest practices and the terms of the Forests 
and Fish report, and shall take such action, including the termination of funding or the 
modification of other statutes, as it deems appropriate” (RCW 77.85.190(2)). 

If the legislature reviewed and rescinded the 1999 Forest Practices Salmon Recovery Act, 
statutes could be modified and the forest practices rules could revert back to the rules that 
were in place prior to 1999. The legislature could also reduce or terminate funding for 
forests and fish programs, which could result in reduced support for the Adaptive 
Management program and a reduction in staff to implement and enforce the rules. 
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With any of the outcomes, it is likely that the FFR and the forest practices rules 
consistent with FFR would not continue to be supported by many of the stakeholders who 
participated in the process. While the precise range of outcomes is difficult to predict, 
two scenarios serve as the reasonable endpoints of a continuum of possible outcomes 
under Alternative 1. Scenario 1 depicts a static point in time with the current Forest 
Practices program and rules in place without receiving an ITP. This scenario is used as a 
comparison point for all other alternatives, and is considered one end of the continuum. 
Scenario 2 is an outcome of the Services in not issuing an ITP and represents the other 
end of the continuum with the Forest Practices program and rules reverting back to that, 
which was in place prior to 1999.  

 Scenario 1 is represented by the current Forest Practices program and rules. 

 Scenario 2 involves reverting back to the Forest Practices program and rules that 
existed prior to January 1, 1999. This scenario would require action by the 
Washington State Legislature as described above. 

No-Action Scenario 1—Current Forest Practices Program  
Scenario 1 assumes that the No-Action alternative would be the same as Alternative 2, 
the current Forest Practices program and rules as described in this HCP. However, 
Scenario 1 represents a static point in time and, in the state’s opinion, is not likely to hold 
true for very long following a no-action decision by the Services. However, for the 
purposes of the EIS and evaluating alternatives, Scenario 1 does represent the program 
the state is currently implementing.  

No-Action Scenario 2—Forest Practices Rules in Place 
before January 1, 1999 
Scenario 2 contains a temporal element and does represent a likely outcome should the 
Services not issue ITPs for the FPHCP. As described earlier, Scenario 2 assumes the 
Washington State Legislature would direct the Forest Practices Board (the Board) to 
repeal the state rules that resulted from FFR. Therefore, Scenario 2 assumes the end of 
the Forest Practices program and rules consistent with FFR and re-adoption of the 
specific forest practices rules that were in place before January 1, 1999.  

Reasons For Not Selecting Alternative 1 
Scenario 1 is not preferred because it does not provide the long-term regulatory stability 
being sought by the state and would likely lead to Scenario 2.  

Scenario 2 is not preferred due to the following reasons:  

1) Three of the four goals of the Forests and Fish Report may not be reached under 
Alternative 1:  

 To provide compliance with the ESA for aquatic and riparian-dependent 
species on non-Federal and non-tribal forestlands;  

 To restore and maintain riparian habitat on non-Federal and non-tribal 
forestlands to support a harvestable supply of fish; and 
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 To meet the requirements of the Clean Water Act (CWA) for water quality on 
non-Federal and non-tribal forestlands.  

The fourth goal, to keep the timber industry economically viable in state of 
Washington may be met with Alternative 1.  

2) The No-Action alternative does not provide protection and conservation for 
listed, proposed and unlisted species to the extent intended under ESA Section 
10(a)(1)(B) and Section 4(d), while providing for long-term management of 
forest resources on state and private lands under the Washington State forest 
practices rules. 

3) Funding and stakeholder participation in the Forest Practices program, and 
particularly in the Adaptive Management program, would likely be reduced under 
this alternative.  

4) The FFR deferred until 2009 the Total Maximum Daily Load (TMDL) process 
for waters not meeting water quality standards (FPHCP Section 2-3.5). Under 
Alternative 1, establishment of TMDLs may be reprioritized, and may occur 
sooner. 

5) Without regulatory certainty provided by take authorizations, there may be an 
increase in conversions of forestlands to non-forest uses that are less compatible 
with salmon recovery.  

  

5-3  Alternative 3—implement a conservation plan 
with NOAA Fisheries 4(d) Limit 13 approval and 
USFWS take exemption  

Under Alternative 3, the Forest Practices program and rules currently described in 
chapter 222 WAC would continue to be implemented and NOAA Fisheries would issue a 
limit on take prohibitions to the state, under Limit 13 in the existing NOAA Fisheries 
4(d) rule (65 FR 42422). The NOAA Fisheries 4(d) rule is described in more detail in 
Section 1-2 of this HCP. Alternative 3 would also include the development and adoption 
of a 4(d) rule by USFWS to limit take prohibitions on bull trout. This process could take 
between one and two years to complete.  

Take authorization under this alternative differs from Alternatives 2 and 4 in terms of 
species covered and duration. Take coverage under ESA Section 4(d) can only extend to 
species currently listed as threatened. Unlike Alternatives 2 or 4, fish and amphibian 
species not listed as threatened at the time of 4(d) rule issuance would not be covered. In 
addition, this alternative would not cover endangered species (e.g., Upper Columbia 
River Spring Chinook salmon, Upper Columbia River steelhead and Snake River sockeye 
salmon), or Snake River steelhead, Snake River Spring/Summer Chinook and Snake 
River Fall Chinook, which are listed as threatened but not included under NOAA 
Fisheries’ Limit 13. Also, in contrast to ITPs, which can have a term of many decades, 
take authorization provided by the Services under ESA Section 4(d) can be terminated at 
any time. 
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It is expected that Alternative 3 would result in decreased stakeholder support and 
participation relative to Alternative 2 because of lack of take authorization for 
endangered species and the indefinite term of the authorization, but greater support and 
participation relative to Alternative 1. Due to reduced stakeholder support and 
participation, funding for implementation of the FFR would be more uncertain than under 
Alternative 2, but more certain than under Alternative 1.  

Compared with Alternative 1, there would be a less immediate need for identifying 
forestry-related TMDLs, as required by the Federal CWA.  The forest practices rules 
would likely remain as the TMDL implementation mechanism on state and private 
forestlands in mixed-use watersheds. However, there is the possibility of the 4(d) rule 
limit on take prohibitions being revoked due to uncertainties resulting from the above 
outcomes or other reasons determined by the Services. 

The Adaptive Management program under Alternative 3 would be part of the rules, as 
described in WAC 222-12-045. However, the Adaptive Management program may lose 
some of its functional effectiveness. This reduction would again be a result of decreasing 
stakeholder participation and funding, caused by less regulatory certainty offered under 
Alternative 3. However, it is reasonable to assume the reductions in participation and 
funding would not be as severe as under Alternative 1—Scenario 1. Therefore, the 
Adaptive Management program would be able to function at some level in between 
Alternative 1—Scenario 1 and Alternative 2. A reasonable assumption would be that a 
few more effectiveness and validation projects and/or rule tool projects might be funded, 
or that an intensive monitoring project could be done. Again, the timelines for 
accomplishing these projects would likely be longer due to less funding and fewer people 
willing to participate. 

Reasons For Not Selecting Alternative 3 
1) FFR stakeholders would likely provide less support and participation, particularly 

in the research and monitoring efforts of the Adaptive Management program.  

2) Alternative 3 does not provide ESA coverage for all listed, proposed and unlisted 
species. The Section 4(d) rule limit on take prohibitions only applies to threatened 
species. 

3) Alternative 3 does not offer long-term regulatory certainty. The Section 4(d) rule 
limit on take prohibitions can be terminated at any time. 

4) The development of a 4(d) rule by USFWS to limit take prohibitions on bull trout 
could take between two years to complete, more time than the state legislature 
has allowed to obtain federal assurances.  

5) The “No Surprises” rule is not an option in Section 4(d). The “No Surprises” rule 
is a provision of the Section 10 process that means no additional restrictions or 
protective measures will be imposed on an HCP permit holder beyond those 
indicated in the HCP, Permits and associated Implementation Agreement as long 
as the permittee is implementing the terms and conditions of the HCP, Permits 
and other associated documents, in good faith.  
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5-4  Alternative 4—increased protections compared 
to Alternative 2 (the FPHCP) or Alternative 3  
(the 4(d) Take Authorization)  

The Forest Practices program and rules under Alternative 4 would be more restrictive 
than those approved under Alternatives 2 and 3. This alternative was developed based on 
public comments and internal scoping discussions that identified the need for an 
alternative that would offer greater protections than Alternatives 2 or 3. Many aspects of 
this alternative are based on Pollack and Kenard (1998), Forest Ecosystem Management 
Assessment Team (1993), and other recommendations from the public (Draft EIS, 
Chapter 2, Section 2.3.4). 

Under Alternative 4, the Services would issue ITPs to the state of Washington for a more 
protective set of forest practices rules than are represented by the current Forest Practices 
program and rules. Alternative 4 is the same as Alternative 3 in the Final Environmental 
Impact Statement on Alternatives for Forest Practices Rules for Aquatic and Riparian 
Resources (State Environmental Policy Act EIS). Consistent with Alternative 2 in the 
NEPA EIS for the FPHCP, Alternative 4 would include issuance of two ITPs that would 
be valid for a term of 50 years. 

Alternative 4 would require action by the Washington State Legislature or a court order 
to initiate additional rule making by the Board to increase protective measures in the 
forest practices rules. By current statute, the Board can only modify the current forest 
practices rules pertaining to aquatic resources by one of the following methods:  

 consensus recommendations resulting from the Adaptive Management program 

 state legislative direction 

 court order (RCW 76.09.370(6)) 

Because this alternative would effectively negate the FFR and the resulting regulatory 
program, the near-term and long-term outcomes would likely include a decrease in the 
collaboration and participation among Forests and Fish stakeholders—particularly 
landowner participation—in the implementation of the FFR. This could result in a 
decrease in funding for implementation. A decrease in funding and participation, and the 
subsequent effect on the Adaptive Management program, could result in less certainty 
with regard to rule effectiveness at protecting public resources. 
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Reasons for Not Selecting Alternative 4 
1) This alternative would result in significant economic impacts on both industrial 

and small forest landowners including: higher operating costs for complying with 
more restrictive riparian management zones (RMZs), road maintenance and 
stream crossing rules; foregone sale of timber within more restrictive RMZs; and 
lost employment resulting from lower timber harvests. For example, 
approximately 15,000 jobs would be foregone under this alternative, resulting in 
annual losses of approximately $476 million in income (NMFS and  
USFWS 2004; Perez-Garcia et al. 2001).  

2) The increased RMZ restrictions, with higher operating costs and decreased timber 
revenue, are more likely to have a greater negative impact on small forest 
landowners and may result in forestland conversion to non-forest uses (NMFS 
and USFWS 2004). 

3) Because FFR was a consensus-based, collaborative process, it ensures broad 
stakeholder participation and supports in implementing the FPHCP  
(Alternative 2), including strong support for an effective and successful Adaptive 
Management program. This broad base of support among stakeholders also 
allows the Washington Department of Natural Resources to compete favorably 
for funding to implement the FPHCP. More restrictive rules and associated higher 
costs may result in reduced funding and stakeholder participation in the Forest 
Practices program, particularly in the Adaptive Management program. 
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A.  Implementation Agreement  

The purpose of the Implementation Agreement (IA) is to: 
 

1) Clarify the procedures for implementing the Forest Practices Habitat 
Conservation Plan (FPHCP) submitted by the state and approved by the Services 
as the basis for Incidental Take Permits (Permits) issued by the Services. The 
Permits authorize any incidental take of species covered by the FPHCP to the 
extent such take occurs in connection with covered forest practices activities on 
forestlands that are subject to the state's Forest Practices Act; 

2) Describe remedies and recourse available to the parties; and 
3) Provide assurances to the state that as long as the terms of the FPHCP, the 

Permits, and the IA are satisfied, no additional mitigation will be required of the 
state, with respect to species covered by the FPHCP, except as provided for in the 
IA or required by law. 
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1.0 PARTIES 
 
The parties to this Implementing Agreement (IA) are the United States Fish and Wildlife Service 
(FWS), and the National Oceanic and Atmospheric Administration Fisheries Service (NOAA 
Fisheries), and the State of Washington, acting through its Commissioner of Public Lands as 
designee of the Governor under RCW 77.85.190 (“the State”).  In this IA, FWS and NOAA 
Fisheries are collectively referred to as the “Services.”  The State and the Services are collectively 
referred to as “the Parties.” 
 
 
2.0 PURPOSES 
 
The purposes of this IA are to: 
 
 2.1 Clarify the procedures for implementation of the Habitat Conservation Plan (“HCP”) 
submitted by the State and approved by the Services as the basis for Incidental Take Permits 
(“Permits”) being issued by the Services.  The Permits authorize any incidental take of Covered 
Species to the extent such take might occur in connection with covered forest practices activities on 
forestlands that are subject to the State’s Forest Practices Act.   
 
 2.2 Describe remedies and recourse available to the Parties; and 
 
 2.3 Provide assurances to the State that as long as the terms of the HCP, the Permits, and 
this IA are performed, no additional mitigation will be required of the State, with respect to Covered 
Species, except as provided for in this IA or required by law. 
 
 
3.0 DEFINITIONS 
 
The following terms as used in this IA will have the meanings set forth below: 
 
 3.1 Terms Defined in Endangered Species Act or Regulations.  Terms used in this IA 
that are specifically defined in the Endangered Species Act (ESA) or in regulations adopted by the 
Services under the ESA have the same meaning as in the ESA and those implementing regulations. 
 
 3.2 Terms Defined in the HCP.  Terms defined in the HCP have the same meaning in 
this IA as in the HCP.  For convenience the table below sets out key terms with reference to the HCP 
sections in which their definitions are contained. 
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Defined Term HCP Section Definition per HCP 

 
“Covered Activities” 1-4 Forest practices activities as described in HCP Chapter 1. 

 
“Covered Species” 1-6 See HCP Table 1.3. 

 
“Department of 
Natural Resources” or 
DNR 

4a-1.2 The Washington State Department of Natural Resources or 
any successor agency that may become responsible for 
enforcement of forest practices rules under the Forest 
Practices Act, RCW 76.09. 
 

“Forest Practices 
Board” or the Board 

4a-1.1 The Washington State Forest Practices Board as defined in 
RCW 76.09.  
 

“Habitat Conservation 
Plan” or HCP 

1-2.1 The habitat conservation plan prepared by the State’s 
Department of Natural Resources and approved by the 
Services under ESA Section 10, 16 U.S.C. § 1539, in 
connection with the Services’ issuance of Permits 
authorizing any incidental take of listed aquatic species that 
may occur in connection with covered activities, as it may 
be amended from time to time. 
 

“Incidental Take 
Permits” or Permits 

1-1 The Incidental Take Permits issued by the Services to the 
DNR pursuant to ESA Section 10 for any incidental take of 
covered species that may occur in connection with covered 
activities, as such Permits may be amended from time to 
time. 
 

“Listed Species” 1-6 Species (including a subspecies, or a distinct population 
segment of a vertebrate species) that is listed as endangered 
or threatened under the ESA during times when the HCP, 
Permits and this IA are in effect.  If additional covered 
species become listed under the ESA, they will be 
considered “Listed species” for the remainder of the term 
of the HCP, Permits and this IA.  If previously listed 
species are delisted, they will no longer be considered 
“Listed species” under the HCP, Permits or this IA. 
 

“Unlisted Species”  1-6 A species (including a subspecies, or a distinct population 
segment of a vertebrate species) that is not listed as 
endangered or threatened under the ESA at the time in 
question. 
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 3.3 Acronyms.  Acronyms and terms with initial capital letters are defined the first time 
they are used in this IA and thereafter have the same meaning unless the context clearly requires.   
 
 
4.0 OBLIGATIONS OF THE PARTIES 
 
 4.1 Obligations of the State.  The State, acting through such agencies as may be 
delegated these responsibilities by the State’s Legislature, Governor, or Commissioner of Public 
Lands, shall perform the following duties. 
 
  4.1.1 Fulfill all obligations undertaken by the State in the HCP, the Permits, and this 
IA. 
 
  4.1.2 Promptly notify the Services if, for any reason (including lack of sufficient 
appropriated funds or court decisions), the State has become or is likely to become unable to fulfill 
any obligation undertaken by it in the HCP, the Permits, or this IA. 
 
  4.1.3 Promptly respond to all notices and inquiries received from the Services under 
the HCP, the Permits, or this IA. 
 
  4.1.4 Use its best efforts to help resolve any disputes that may arise among the 
Services, any agency, local government entity, state or local officials, or private parties with respect 
to the application and interpretation of the HCP, the Permits, or this IA using the dispute resolution 
processes specified in this IA or other dispute resolution processes that may be agreed to with 
respect to a particular dispute. 
 
  4.1.5 Promptly notify the Services of any lawsuits filed against the State, or any 
formal written notices of intent to file such suits, to challenge the validity of the Permits or any 
decisions made by the State in connection with the HCP, the Permits, or this IA. 
 
 4.2 Obligations of the Services.  The Services shall perform the following duties to the 
extent permitted by the ESA and other applicable federal law. 
 
  4.2.1 Upon execution of this IA by all parties, and satisfaction of all other 
applicable legal requirements, the Services will approve the HCP and issue the State Permits under 
Section 10(a)(1)(B) of the ESA.  The Permits will authorize incidental take of Covered Species that 
may occur in connection with Covered Activities during the times the HCP, the Permits, and this IA 
are in effect. 
 
  4.2.2 Promptly notify the State whenever either Service proposes to list as 
threatened or endangered, change the listing status, or designate critical habitat for any Covered 
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Species that may be affected by Covered Activities, and again notify the State when any listing, 
change in listing status, or designation is made final. 
 
  4.2.3 Promptly notify the State if, for any reason (including lack of sufficient 
appropriated funds or court decisions), either or both Services has or is likely to become unable to 
fulfill any obligation undertaken in connection with the HCP, the Permits or this IA. 
 
  4.2.4 Promptly respond to all notices and inquiries received from the State under 
the HCP, the Permits, or this IA. 
 
  4.2.5 If requested by the State, the Services shall use their best efforts to help 
resolve any disputes that may arise among the Services, the State, any state or local agency or 
officials, or private parties with respect to the application and interpretation of the HCP, the Permits, 
or this IA using the processes specified in this IA or other processes that may be agreed to with 
respect to a particular dispute. 
 
  4.2.6 Promptly notify the State of any lawsuits filed against the Services, or any 
formal written notices either Service receives of intent to file such suits, to challenge the validity of 
the Permits or any decisions made by the Services in connection with the HCP, the Permits, or this 
IA.  
 
  4.2.7 Continue to make best efforts to coordinate with each other on all issues 
related to the HCP, the Permits, or this IA.  Failure of the Services to coordinate with each other may 
result in the State initiating dispute resolution Section 12.3, and relinquishment under Section 6.3. 
 
  4.2.8 Provide “No Surprises” Assurances in accordance with Section 8.0 of this IA. 
The Services will notify the State if any changes in the ESA, regulations adopted by the Services 
implementing the ESA, other changes in federal law, or court decisions alter or eliminate the “No 
Surprises” Assurances provided in connection with the HCP, Permits, and this IA. 
 
 
5.0 INCORPORATION OF HCP 
 
The HCP and each of its provisions are intended to be, and by this reference are, incorporated 
herein. In the event of any direct contradiction between the terms of this IA and the HCP, the terms 
of this IA will control.  In all other cases, the terms of this IA and the terms of the HCP will be 
interpreted to be supplementary to each other. 
 
 
6.0 TERM 
 
 6.1 Initial Term.  This IA and the HCP will become effective on the date that the 
Services issue the Permits.  This IA, the HCP, and the Permits will remain in effect for a period of  
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50 years from issuance of the original Permits, except as provided below.  
 
 6.2 Permit Suspension or Revocation by Services.  The Services may suspend or 
revoke the Permits for cause in accordance with the laws and regulations in force at the time of this 
agreement.  (See 5 U.S.C. § 558; 50 C.F.R. §§ 13.27 - 13.29,  222.306; 15 C.F.R. Part 904.)  Such 
suspension or revocation may apply to the entire Permits, or only to specified Covered Species, 
Covered Lands, or Covered Activities.  If applicable federal regulations are modified subsequent to 
the effective date of this agreement, those modifications will apply only to the extent required by 
subsequent enactment of Congress or court order, or upon agreement of all the Parties.  Prior to 
suspending or terminating the Permit, the Services shall give notice to the State of any impending 
suspension or termination, and shall provide an opportunity for the State to cure any circumstance 
giving rise to the suspension or termination.  The Services will use the appropriate dispute resolution 
as provided in Section 12.3. 
 
 6.3  Relinquishment by the State. 
 
  6.3.1  Generally.  The State may relinquish the HCP, the Permits, and this IA for any 
reason. 
 
  6.3.2  Procedure.  If the State elects to relinquish the HCP, the Permits, and this IA 
before expiration of the full term, the State will provide notice to the Services at least 120 days prior 
to the planned relinquishment.  Such notice will include the reason for action.  All obligations 
assumed by the Parties under the HCP, the Permits, and this IA will terminate as of the date 
specified in such notice unless the Services take steps to cure the concerns specified in such notice 
and, in response to those steps, the State either withdraws its notice of intent to relinquish or extends 
the proposed relinquishment date.  If the Parties disagree as to whether such cures have occurred or 
sufficiently addressed the concerns in such notice, either the State or the Services may choose to use 
the Dispute Resolution Process described in Section 12.3.  The State will continue to carry out its 
obligations under the HCP, the Permits, and this IA until any such dispute is resolved, provided that 
such actions must be consistent with the State’s authority under state law.   
 
 6.4 Effect of Suspension, Termination, or Relinquishment.  
 
  6.4.1  Generally.  It is intended that the HCP, Permits and this IA shall terminate 
concurrently.  Therefore, this IA will terminate as of effective date of any termination of the HCP or 
Permits, including any voluntary relinquishment of the Permits by the State.  However, if the HCP 
and Permits are suspended, this IA will remain in effect to the extent it remains relevant during such 
suspension and will become fully effective again as of the time the HCP and Permits come back into 
effect. 
 
  6.4.2  Relationship of Documents.  Any suspension of either of the Permits, in 
whole or in part, automatically suspends the relevant commitments of the HCP and this IA.  Further, 
if either of the Permits is suspended in part, the State may suspend the HCP and both Permits in full 
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because the two Permits are intended to function as an integrated whole and it may be unreasonable 
for the State to continue accepting the burdens of the HCP without obtaining the full benefits of both 
Permits. 
 
  6.4.3  No Retroactive Liability.  Any suspension, termination, or relinquishment of 
HCP, the Permits, or this IA will subject Covered Activities to all applicable ESA take prohibitions. 
 However, the Parties do not intend that any retroactive liability will be imposed for actions taken in 
a good faith belief that the HCP and Permits were in effect at the time such actions were taken.  The 
Services are expected to exercise prosecutorial discretion as necessary to avoid imposing retroactive 
liability for such actions.  If citizen suits are brought with respect to alleged take attributable in 
whole or in part to actions taken at a time when the HCP and Permits had not been suspended or 
terminated by notices published in the Federal and State registers or by a court order, the Services 
will provide such factual documents as may be reasonably requested by the defendants to establish 
that the HCP and Permits appeared by their terms to be in effect and had not been suspended or 
terminated as of specified dates. 
 
 6.5 Extension of the Permits.  Upon agreement of the Parties and compliance with all 
applicable laws, the Permits may be extended beyond its initial term under regulations of the 
Services in force on the date of such extension.  If the State desires to extend the Permits, it will so 
notify the Services at least 180 days before the then-current term is scheduled to expire.  Extension 
of the Permits constitutes extension of the HCP and this IA for the same amount of time, subject to 
any modifications that the Services may require at the time of extension. 
 
 
7.0 FUNDING 
 
 7.1 State Funding.  The State will use its best efforts to obtain such funds as may be 
needed for the State to fully implement the HCP.  The appropriations of State funding shall be 
within the sole discretion of the State Legislature.  The State will promptly notify the Services of any 
appreciable reduction in available funding below the amount expended in the 2003-05 Biennium for 
administration of the Department of Natural Resources’ forest practices regulatory program, 
measured in 2005 dollars, or any material change in its financial ability to fulfill its obligations 
under the HCP. The State will cooperate with the Services to the extent possible in order to 
minimize any adverse effects of such changes on achievement of the conservation goals of the HCP  
 
 7.2 Federal Funding.  The Services shall include in their annual budget requests 
sufficient funds to fulfill their respective obligations under the HCP, the Permits, and this IA. 
 
 7.3 Cooperation.  All Parties at all times will support efficient and effective use of 
available funds to accomplish the purposes of the HCP, the Permits, and this IA.  If requested by any 
Party, all Parties will meet and confer regarding ways to most effectively use the funds available to 
accomplish the purposes of the HCP, the Permits, and this IA to the maximum extent practicable. 
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 7.4 Limitations.  Implementation of the HCP, Permits, and this IA by the Services is 
subject to requirements of the federal Anti-Deficiency Act, and implementation by the State is 
subject to analogous provisions of the state constitution, state laws, and the availability of 
appropriated state and federal funds.  Nothing in this agreement will be construed to require the 
obligation, appropriation, or expenditure of any money from the U.S. Treasury or any State funds; 
however, a failure to appropriate funds sufficient to carry out the requirements of the HCP may be 
cause for suspension or revocation of the Permits as specified in Section 6.2.  The Parties 
acknowledge that they will not be required under this agreement to expend any federal or state 
agency’s appropriated funds unless and until an authorized official of such agency affirmatively acts 
to commit to such expenditures as evidenced in writing. 
 
 
8.0 NO SURPRISES ASSURANCES 
 

8.1   Provided that the State has complied with its obligations under the HCP, this 
agreement, and the permits, the Services may require the State to provide mitigation beyond that 
provided for in the HCP only in accordance with the “no surprises” regulations at 50 C.F.R. §§ 
17.22(b)(5), 17.32(b)(5), 222.307(g) 

 
 8.2 The Parties recognize that the HCP relies on the State’s Forest Practices program as 
the primary measures to minimize and mitigate any take being authorized, and that such state 
programs are authorized by state law and subject to change only in the manner provided by the 
State’s constitution and other applicable state law.  Therefore, the State’s officials cannot commit 
through the HCP, the Permits, this IA or otherwise to alter such state programs in any manner not 
authorized by the State’s constitution and applicable state law.  If the Services determine that current 
or future federal “No Surprises” provisions would require suspension or termination of the HCP and 
Permits unless changes are made in State laws, rules, or administrative policies, the Services will so 
notify the State and allow a reasonable time for the State to consider making such changes.  If the 
State determines not to make changes that the Services consider necessary for the HCP and Permits 
to remain in effect, the State shall so notify the Services. 
 
 
9.0 MONITORING AND REPORTING 
 
 9.1 Planned Periodic Reports.  As described in the HCP, the State will submit periodic 
reports to the Services describing actions taken by the State to implement the HCP, including results 
of the monitoring program provided for in the HCP.  
 
 9.2 Additional Information.  The State will provide any additional information in its 
possession or control related to implementation of the HCP that is reasonably requested by the 
Services for the purpose of assessing whether the terms and conditions of the HCP and Permits, 
including the adaptive management program, are being fully implemented.  If the State determines 
that collection, copying and delivery of such information would require significant amounts of 
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overtime costs or otherwise divert significant resources from other HCP compliance duties, it may 
inform the Services of that problem and request the Services to:  (1) reduce the scope of their 
requests to avoid imposing such burdens, (2) provide funds for the State to retain temporary staffing 
to meet the Services’ requests, (3) send people to gather, copy and deliver the requested information 
under the State’s direction.  The Parties then will meet and confer to agree on reasonable, prudent 
and practicable ways to gather sufficient information for the Services to perform their ESA duties 
without imposing unreasonable burdens on the State. 
 
 9.3 Certification of Reports.  All reports required under Section 9.1 will include the 
following certification from a responsible State official who supervised or directed preparation of the 
report: 
 

I certify that, to the best of my knowledge, after appropriate inquiries, the 
information submitted is true, accurate, and complete. 

 
 9.4 Inspection and Monitoring.  The Services may request that the State arrange for 
inspections and monitoring of Covered Lands on which Covered Activities have occurred or are 
expected to occur, and allow to the extent authorized by law representatives of the Services to 
accompany the State representatives on such inspections.  The State will use its best efforts to 
schedule such inspections at times when appropriate officials of the requesting Service are available. 
The Services also may conduct inspections and monitoring in connection with the Permits in 
accordance with their regulations.  (See 50 C.F.R. § 13.47, § 220.47.)  However, the State will have 
no liability, and the Services will hold the State harmless from any claims and costs that may arise in 
connection with inspections and monitoring done by the Services that are not arranged through the 
State. 
 
 
10.0 ADAPTIVE MANAGEMENT AND CHANGED CIRCUMSTANCES 
 
 10.1 Adaptive Management Program.  The Parties agree to use the Adaptive 
Management program described in Section 4a-4 of the HCP to assist in determining if and when it is 
necessary or advisable to adjust the forest practices rules and guidance to achieve the HCP's resource 
objectives or to respond to monitoring results, evaluation, or research.  The Adaptive Management 
program will also be used to respond to changed circumstances as identified in the HCP  
Section 1-2.5.  Changes that result from the Adaptive Management program are provided for in the 
HCP, and do not constitute unforeseen circumstances or require amendments of the HCP or the 
Permits except as provided in this section.  
 
 10.2 Service Initiation of Adaptive Management.  The Services may initiate adaptive 
management proposals as provided in the Adaptive Management program and may initiate the 
Adaptive Management program dispute resolution process.  If the Services determine that the State 
has not conducted such adaptive management monitoring, evaluation, and research as the Services 
determine is necessary, within a timeframe that the Services determine is reasonable, or has not 
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modified forest management rules in a manner that the Services determine is appropriate in response 
to new information or changed circumstances, the Services will notify the State of the actions that 
are necessary to avoid suspension or revocation of the permit.  Within 90 days after receiving such 
notice, the State will report to the Services on its actions or initiate dispute resolution under  
Section 12.3 of this agreement 
 
 10.3 Notifications of Adaptive Management Changes.  The State will notify the 
Services of all changes in the State’s forest practices rules adopted by the Forest Practices Board 
through the Adaptive Management program.  If the Services determine that such changes were not 
adopted in a way consistent with the HCP or, if allowed to remain in effect, would require 
termination of the HCP, the Permits, and this IA, the Services shall so notify the State and propose a 
reasonable course of action.  The Services recognize that the State must administer state laws as 
adopted by the legislature and the state forest practice rules as adopted by the Forest Practices 
Board.  The State recognizes that the Services must exercise their duties under the ESA, and in 
certain cases that could require the Services to suspend the HCP, Permits and other provisions of this 
IA while disputes arising from changes in State laws or rules are being resolved. 
 
 10.4 Listing of Species That Are Covered Species.  In the event that a Covered Species 
becomes listed under the ESA, the Permits will automatically update upon the effective date of the 
listing to include such species.  Thereafter, the Parties will replace the schedule of permitted species 
to reflect such new listings. 
 
 
11.0 MODIFICATIONS AND AMENDMENTS 
 
 11.1 Minor Modifications.  Any Party may propose minor modifications to the HCP or 
this IA by providing notice to all other Parties.  Such notice shall include a statement of the reason 
for the proposed modification.  The Parties will use best efforts to respond to proposed modifications 
within 60 days of receipt of such notice.  Unless one or more receiving Parties objects or the 
proposal is withdrawn, minor modifications will take effect 60 days from the date such notice was 
delivered, or earlier if all Parties so agree.  Minor modifications include, but are not limited to, 
corrections of typographic, grammatical, and similar editing errors that do not change the intended 
meaning; and corrections or updates to any maps or HCP exhibits to correct errors or reflect 
previously approved changes in the Permits or HCP.  If for any reason a receiving Party objects to a 
proposed minor modification and those objections are not resolved to its satisfaction, the proposed 
modification must be processed as a material amendment in accordance with Section 11.2. 
 
 11.2 Material Amendments.  Any Party may propose material amendments to the HCP or 
this IA by notice to the other Parties.  As soon as practicable after such notice, the Parties will meet 
and confer to agree on a reasonable plan and time schedule for the Services and the State to 
complete the processes necessary for each Party to consider and act on the proposed amendments.  
To the extent allowed by applicable federal and state law, the Parties will jointly solicit public 
comments, conduct any public hearings, prepare any environmental and other analyses, and comply 
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with other procedures required for them to act on the proposed amendments.  However, each Party 
reserves the right to make its own decisions with respect to proposed amendments, in accordance 
with its own governing laws, rules and policies, and each Party recognizes that none of the other 
Parties can commit to accept any proposed amendments without first completing all required 
procedures and making its own determinations with respect to whether it can and should approve the 
proposed amendments. 
 
 11.3  Amendment of the Permits.  Any Party may propose changes in the Permits.  If the 
State does not propose or consent to changes in the Permits, the authority of the Services with 
respect to proposed changes will be subject to the “No Surprises” Assurances of this IA.  Any 
changes in the Permits must be adopted through the procedures specified in the ESA, other 
applicable federal laws, and applicable regulations. 
 
 11.4 Changes to State Laws or Forest Practice Rules.  Changes in State laws or forest 
practice rules will not be considered changes in the HCP, the Permits, or this IA.  However, if the 
Services determine that such changes materially impair the conservation plan contained in the HCP, 
they will so notify the State and, if the matter is not otherwise resolved, may suspend or terminate 
the HCP, Permits and this IA under Section 6.2. 
 
 
12.0  REMEDIES, ENFORCEMENT AND DISPUTE RESOLUTION   
 
 12.1  In General.  Except as set forth below, each Party shall have all remedies otherwise 
available to enforce the terms of the HCP, the Permits, and this IA. 
 
 12.2  No Monetary Damages.  No Party shall be liable in damages to any other Party or 
other person for any breach of this agreement, any performance or failure to perform a mandatory or 
discretionary obligation imposed by this agreement or any other cause of action arising from this 
agreement.  
 
 12.3  Dispute Resolution.  The Parties recognize that disputes concerning implementation 
of, compliance with, or relinquishment or termination of this the HCP, the Permits, or this IA may 
arise from time to time.  The parties agree to work together in good faith to resolve such disputes, 
using the informal dispute resolution procedures set forth in this section, or such other procedures 
upon which the parties may later agree.  However, if at any time any party determines that 
circumstances so warrant, it may seek any available remedy without waiting to complete informal 
dispute resolution.    
 
  12.3.1 Adaptive Management Program Dispute Resolution Process.  The Parties 
agree to use the Adaptive Management program dispute resolution process described in Section  4a-
4 of the HCP for disputes that relate to the Adaptive Management program. 
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  12.3.2  Informal Dispute Resolution Process.  If a Party believes that the Adaptive 
Management program dispute resolution process is not appropriate for resolution of a dispute, the 
following process may be used to resolve disputes: 
 

 (a) The aggrieved Party will notify the other Parties of the provision that may have been 
violated, the basis for contending that a violation has occurred, and the remedies it proposes 
to correct the alleged violation.  The aggrieved Party will also indicate why the Adaptive 
Management program dispute resolution process is not appropriate. 
 
(b) The Party alleged to be in violation will have 30 days, or such other time as may be 
agreed, to respond.  During this time it may seek clarification of the information provided in 
the initial notice.  The aggrieved Party will use its best efforts to provide any information 
then available to it that may be responsive to such inquiries. 
 
(c) Within 30 days after such response was provided or was due, representatives of the 
parties having authority to resolve the dispute will meet and negotiate in good faith toward a 
solution satisfactory to all Parties, or will establish a specific process and timetable to seek 
such a solution. 
 
(d) If any issues cannot be resolved through such negotiations, the Parties will consider 
non-binding arbitration or mediation and other alternative dispute resolution processes and, 
if a dispute resolution process is agreed upon, will make good faith efforts to resolve all 
remaining issues through that process. 

 
 12.4 Enforcement Authority of the United States.  Nothing in this agreement is intended 
to limit the authority of the United States government to seek civil or criminal penalties or otherwise 
fulfill its enforcement responsibilities under the ESA or other applicable law. 
 
 
13.0 GENERAL PROVISIONS 
 
 13.1 Notices.  Each Party shall designate a representative to whom notices shall be 
directed.  The initial representatives are listed below.  Any Party may change its representative by 
notice to the other Parties.  Any notice permitted or required by this agreement shall be in writing, 
delivered personally to the designated representatives of the receiving Parties, or be deemed given 
five days after deposit in the United States mail, properly addressed, postage prepaid, registered with 
return receipt requested.  Any Party may change the address for its representative at any time by 
notice to other Parties.  Notices also may be delivered by facsimile or other electronic means, 
provided that copies also are delivered personally or by certified mail.  Notices shall be transmitted 
so that they are received within the specified deadlines.  The initial addresses for notices are: 
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Assistant Regional Director 
United States Fish and 
Wildlife Service 
911 N.E. 11th Avenue 
Portland, OR 97232-4181 
 
Telephone: 503-231-6159 
Telefax: 503-231-2019 

Regional Administrator 
NOAA Fisheries 
7600 Sand Point Way NE 
Seattle, WA 98115-0070 
 
Telephone: 206-526-6150 
Telefax: 206-526-6426 

State of Washington 
C/o Commissioner of Public 
Lands 
Washington State Department of 
Natural Resources 
PO Box 47001 
Olympia, WA 98504-7001 
 
Telephone: 360-902-1004 
Telefax: 360-902-1775 

 
 13.2 No member of or delegate to Congress shall be entitled to any share or part of this 
agreement, or to any benefit that may arise from it, except that to the extent such persons may have 
ownership interests in forestlands, timber, or entities conducting Covered Activities, he or she shall 
have the benefit of the HCP, Permits, and this IA to the same extent as any other person having a 
comparable ownership interest. 
 
 13.3 The terms of this IA shall be governed by and construed in accordance with the ESA 
and applicable federal and State laws.  Nothing in this IA is intended to limit or diminish the legal 
obligations and responsibilities of the Services as agencies of the federal government or of any State 
agency.  Nothing in this agreement will limit the right to or obligation of any federal agency to 
engage in consultation required under Section 7 of the ESA or other federal law; however, it is 
intended that the rights and obligations of the State under the HCP, Permits and this IA will be 
considered in any consultation affecting the activities covered by the HCP, Permits and this IA.  
Each Party represents that, based on advice of its counsel, to the best of its knowledge its execution 
of this IA has been duly authorized and is consistent with the laws and regulations applicable to it.  
The Services anticipate that measures contained in the HCP, Permits, and IA, are sufficient to 
minimize and mitigate the effects of any take of forestry-related activities such that no new or 
additional Reasonable and Prudent Measures shall be required to mitigate the effect of forestry-
related activities in consultations affecting activities covered by the HCP. 
 
 13.4 Nothing in the HCP, the Permits, or this IA is intended to change the terms of any 
other existing aquatic species HCP, Permit, or IA. 
 
 13.5 All references to federal or state laws or regulations in this IA shall be deemed 
references to such laws or regulations at the time an action is taken, except that the State may elect 
to rely on federal laws and regulations in effect at the time this IA was executed if necessary to 
protect its rights under the Sections of this IA dealing with “No Surprises” Assurances, 
Suspension/Termination, Relinquishment, and Term.   
 
 13.6 Entire Agreement.  This agreement, together with the HCP and the Permits, 
constitutes the entire agreement among the Parties.  It supersedes any and all other agreements, 
either oral or in writing, among the parties with respect to the subject matter hereof and contains all 
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of the covenants and agreements among them with respect to said matters, and each party 
acknowledges that no representation, inducement, promise or agreement, oral or otherwise, has been 
made by any other party or anyone acting on behalf of any other party that is not embodied herein. 
 
 13.7 Applicable Laws.  All activities undertaken pursuant to this agreement, the HCP, or 
the Permits must be in compliance with all applicable state and federal laws and regulations. 
 
 
IN WITNESS WHEREOF, THE PARTIES HERETO have executed this Implementing Agreement 
to be in effect as of the date that the Services issue the Permits. 
 
 
BY __________________________________________  Date ________ 
 Regional Director 
 United States Fish and Wildlife Service 
 Portland, Oregon 
 
 
BY __________________________________________ Date ________ 
 Regional Administrator  
 National Oceanic and Atmospheric Administration 
 Fisheries Service 
 Seattle, Washington 
 
 
BY ___________________________________________ Date _________ 
 Commissioner of Public Lands 
 State of Washington 
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B.  Forests and Fish Report  

The Forests and Fish Report (FFR) served as the basis for development of the Forests and 
Fish forest practices rules, and thus, the Forest Practices Habitat Conservation Plan. The 
goal of the authors of the Forests and Fish Report was to compile biologically sound and 
economically practical solutions that would improve and protect riparian habitat on  
non-Federal forestlands in Washington. FFR recommended the development and 
implementation of rules, statutes and programs on non-Federal forestlands to: 

• achieve compliance with the Endangered Species Act for aquatic and riparian-
dependent species on non-Federal forestlands; 

• restore and maintain riparian habitat to support a harvestable supply of fish on 
non-Federal forestlands; 

• meet the requirements of the Clean Water Act for water quality on non-Federal 
forestlands; and 

• keep the timber industry economically viable in Washington.   

 

 

Note:  While the Forest Practices Habitat Conservation Plan includes 
appendices, the Forests and Fish Report contains its own set of Appendices A 
through O. 
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C.  1999 Forests and Fish Law          
(Engrossed Substitute House Bill 2091)  

The Washington Legislature passed the 1999 Salmon Recovery Act (also know as the 
“Forests and Fish Law” and ESHB 2091), directing the Forest Practices Board to adopt 
forest practices rules consistent with the recommendations in the Forests and Fish Report 
(Appendix B). 
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ENGROSSED SUBSTITUTE HOUSE BILL 2091

Chapter 4, Laws of 1999

(partial veto)

56th Legislature
1999 1st Special Session

FOREST PRACTICES--SALMON RECOVERY

EFFECTIVE DATE: 8/18/99 - Except sections 201, 202, and 203 which
become effective on 6/7/99.
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TIMOTHY A. MARTIN
Chief Clerk
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_______________________________________________

ENGROSSED SUBSTITUTE HOUSE BILL 2091
_______________________________________________

AS AMENDED BY THE SENATE

Passed Legislature - 1999 1st Special Session

State of Washington 56th Legislature 1999 1st Special Session

By House Committee on Natural Resources (originally sponsored by
Representatives Buck, Regala, Dunshee, Thomas, Alexander, Doumit,
Kessler, McMorris, Grant, Hatfield, Linville, G. Chandler, Reardon,
Ericksen, Quall, Ogden, Clements, Schoesler, Anderson, Lisk, Eickmeyer,
D. Sommers and Veloria; by request of Governor Locke)

Read first time 03/02/1999.

AN ACT Relating to forest practices as they affect the recovery of1

salmon and other aquatic resources; amending RCW 76.09.020, 76.13.010,2

76.42.060, 76.09.330, 76.09.040, 84.33.120, 84.33.140, 84.33.145,3

84.34.080, 84.34.108, 76.09.140, 76.09.150, 76.09.170, 76.09.010,4

76.09.220, 76.09.030, and 90.48.420; adding new sections to chapter5

75.46 RCW; adding new sections to chapter 76.09 RCW; adding a new6

section to chapter 34.05 RCW; adding new sections to chapter 43.21C7

RCW; adding a new section to chapter 84.33 RCW; adding new sections to8

chapter 76.13 RCW; creating new sections; repealing RCW 90.28.150; and9

declaring an emergency.10

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF WASHINGTON:11

NEW SECTION. Sec. 101. A new section is added to chapter 75.4612

RCW and codified with the subchapter heading of "salmon recovery13

planning in areas involving forest practices" to read as follows:14

(1) The legislature finds that the forests and fish report as15

defined in RCW 76.09.020 was developed through extensive negotiations16

with the federal agencies responsible for administering the endangered17

species act and the clean water act. The legislature further finds18

that the forestry industry, small landowners, tribal governments, state19
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and federal agencies, and counties have worked diligently for nearly1

two years to reach agreement on scientifically based changes to the2

forest practices rules, set forth in the forests and fish report as3

defined in RCW 76.09.020. The legislature further finds that if4

existing forest practices rules are amended as proposed in the forests5

and fish report as defined in RCW 76.09.020, the resulting changes in6

forest practices (a) will lead to: (i) Salmon habitat that meets7

riparian functions vital to the long-term recovery of salmon on more8

than sixty thousand miles of streams in this state; (ii) identification9

of forest roads contributing to habitat degradation and corrective10

action to remedy those problems to protect salmon habitat; (iii)11

increased protection of steep and unstable slopes; and (iv) the12

implementation of scientifically based adaptive management and13

monitoring processes for evaluating the impacts of forest practices on14

aquatic resources, as defined in RCW 76.09.020, and a process for15

amending the forest practices rules to incorporate new information as16

it becomes available; (b) will lead to the protection of aquatic17

resources to the maximum extent practicable consistent with maintaining18

commercial forest management as an economically viable use of lands19

suitable for that purpose; and (c) will provide a regulatory climate20

and structure more likely to keep landowners from converting forest21

lands to other uses that would be less desirable for salmon recovery.22

(2) The legislature further finds that the changes in laws and23

rules contemplated by chapter . . ., Laws of 1999 1st sp. sess. (this24

act), taken as a whole, constitute a comprehensive and coordinated25

program to provide substantial and sufficient contributions to salmon26

recovery and water quality enhancement in areas impacted by forest27

practices and are intended to fully satisfy the requirements of the28

endangered species act (16 U.S.C. Sec. 1531 et seq.) with respect to29

incidental take of salmon and other aquatic resources and the clean30

water act (33 U.S.C. Sec. 1251 et seq.) with respect to nonpoint source31

pollution attributable to forest practices.32

(3) The legislature finds that coordination is needed between the33

laws relating to forestry in chapter 76.09 RCW and the state salmon34

recovery strategy being developed under this chapter. The coordination35

should ensure that nonfederal forest lands are managed in ways that36

make appropriate contributions to the recovery of salmonid fish, water37

quality, and related environmental amenities while encouraging38

continued investments in those lands for commercial forestry purposes.39
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Specifically, the legislature finds that forest practices rules1

relating to water quality, salmon, certain other species of fish,2

certain species of stream-associated amphibians, and their respective3

habitats should be coordinated with the rules and policies relating to4

other land uses through the state-wide salmon recovery planning5

process. The legislature further finds that this subchapter is but one6

part of a comprehensive salmon strategy as required in this chapter,7

and this investment in salmon habitat will be of little value if a8

comprehensive state plan is not completed and fully implemented.9

(4) The legislature recognizes that the adoption of forest10

practices rules consistent with the forests and fish report as defined11

in RCW 76.09.020 will impose substantial financial burdens on forest12

landowners which, if not partially offset through other changes in the13

laws and rules governing forestry, could lead to significantly reduced14

silvicultural investments on nonfederal lands, deterioration in the15

quality, condition, and amounts of forests on those lands, and long-16

term adverse effects on fish and wildlife habitat and other17

environmental amenities associated with well managed forests.18

Moreover, as the benefits of the proposed revisions to the forest19

practices rules will benefit the general public, chapter . . ., Laws of20

1999 1st sp. sess. (this act) suggests that some of these costs be21

shared with the general public.22

(5) As an integral part of implementing the salmon recovery23

strategy, chapter . . ., Laws of 1999 1st sp. sess. (this act) (a)24

provides direction to the forest practices board, the department of25

natural resources, and the department of ecology with respect to the26

adoption, implementation, and enforcement of rules relating to forest27

practices and the protection of aquatic resources; (b) provides28

additional enforcement tools to the department of natural resources to29

enforce the forest practices rules; (c) anticipates the need for30

adequate and consistent funding for the various programmatic elements31

necessary to fully implement the strategy over time and derive the32

long-term benefits; (d) provides for the acquisition by the state of33

forest lands within certain stream channel migration zones where timber34

harvest will not be allowed; (e) provides for small landowners to have35

costs shared for a portion of any extraordinary economic losses36

attributable to the revisions to the forest practices rules required by37

chapter . . ., Laws of 1999 1st sp. sess. (this act); and (f) amends38
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other existing laws to aid in the implementation of the recommendations1

set forth in the forests and fish report as defined in RCW 76.09.020.2

PART II3

RULE MAKING4

NEW SECTION. Sec. 201. A new section is added to chapter 76.095

RCW to read as follows:6

(1) The legislature finds that the declines of fish stocks7

throughout much of the state requires immediate action to be taken to8

help restore these fish runs where possible. The legislature also9

recognizes that federal and state agencies, tribes, county10

representatives, and private timberland owners have spent considerable11

effort and time to develop the forests and fish report. Given the12

agreement of the parties, the legislature believes that the immediate13

adoption of emergency rules is appropriate in this particular instance.14

These rules can implement many provisions of the forests and fish15

report to protect the economic well-being of the state, and to minimize16

the risk to the state and landowners to legal challenges. This17

authority is not designed to set any precedents for the forest18

practices board in future rule making or set any precedents for other19

rule-making bodies of the state.20

(2) The forest practices board is authorized to adopt emergency21

rules amending the forest practices rules with respect to the22

protection of aquatic resources, in accordance with RCW 34.05.350,23

except: (a) That the rules adopted under this section may remain in24

effect until permanent rules are adopted, or until June 30, 2001,25

whichever is sooner; (b) notice of the proposed rules must be published26

in the Washington State Register as provided in RCW 34.05.320; (c) at27

least one public hearing must be conducted with an opportunity to28

provide oral and written comments; and (d) a rule-making file must be29

maintained as required by RCW 34.05.370. In adopting the emergency30

rules, the board is not required to prepare a small business economic31

impact statement under chapter 19.85 RCW, prepare a statement32

indicating whether the rules constitute a significant legislative rule33

under RCW 34.05.328, prepare a significant legislative rule analysis34

under RCW 34.05.328, or follow the procedural requirements of the state35

environmental policy act, chapter 43.21C RCW. The forest practices36
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board may only adopt recommendations contained in the forests and fish1

report as emergency rules under this section.2

NEW SECTION. Sec. 202. A new section is added to chapter 34.053

RCW to read as follows:4

Emergency rules adopted by the forest practices board pertaining to5

forest practices and the protection of aquatic resources are subject to6

this chapter to the extent provided in section 201 of this act.7

NEW SECTION. Sec. 203. A new section is added to chapter 43.21C8

RCW to read as follows:9

The duration and process for adopting emergency rules by the forest10

practices board pertaining to forest practices and the protection of11

aquatic resources as provided in section 201 of this act are exempt12

from the procedural requirements of this chapter.13

NEW SECTION. Sec. 204. A new section is added to chapter 76.0914

RCW to read as follows:15

(1) The legislature finds that the process that produced the16

forests and fish report was instigated by the forest practices board,17

the report is the product of considerable negotiations between several18

diverse interest groups, and the report has the support of key federal19

agencies. When adopting permanent rules under this section, the forest20

practices board is strongly encouraged to follow the recommendations of21

the forests and fish report, but may include other alternatives for22

protection of aquatic resources. If the forest practices board chooses23

to adopt rules under this section that are not consistent with the24

recommendations contained in the forests and fish report, the board25

must notify the appropriate legislative committees of the proposed26

deviations, the reasons for the proposed deviations, and whether the27

parties to the forests and fish report still support the agreement.28

The board shall defer final adoption of such rules for sixty days of29

the legislative session to allow for the opportunity for additional30

public involvement and legislative oversight.31

(2) The forest practices board shall follow the regular rules32

adoption process contained in the administrative procedure act, chapter33

34.05 RCW, when adopting permanent rules pertaining to forest practices34

and the protection of aquatic resources except as limited by subsection35

(1) of this section. The permanent rules must accomplish the policies36
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stated in RCW 76.09.010 without jeopardizing the economic viability of1

the forest products industry.2

(3) The rules adopted under this section should be as specific as3

reasonably possible while also allowing an applicant to propose4

alternate plans in response to site-specific physical features.5

Alternate plans should provide protection to public resources at least6

equal in overall effectiveness by alternate means.7

(4) Rule making under subsection (2) of this section shall be8

completed by June 30, 2001.9

(5) The board should consider coordinating any environmental review10

process under chapter 43.21C RCW relating to the adoption of rules11

under subsection (2) of this section with any review of a related12

proposal under the national environmental policy act (42 U.S.C. Sec.13

4321, et seq.).14

(6) After the board has adopted permanent rules under subsection15

(2) of this section, changes to those rules and any new rules covering16

aquatic resources may be adopted by the board but only if the changes17

or new rules are consistent with recommendations resulting from the18

scientifically based adaptive management process established by a rule19

of the board. Any new rules or changes under this subsection need not20

be based upon the recommendations of the adaptive management process21

if: (a) The board is required to adopt or modify rules by the final22

order of any court having jurisdiction thereof; or (b) future state23

legislation directs the board to adopt or modify the rules.24

(7) In adopting permanent rules, the board shall incorporate the25

scientific-based adaptive management process described in the forests26

and fish report which will be used to determine the effectiveness of27

the new forest practices rules in aiding the state’s salmon recovery28

effort. The purpose of an adaptive management process is to make29

adjustments as quickly as possible to forest practices that are not30

achieving the resource objectives. The adaptive management process31

shall incorporate the best available science and information, include32

protocols and standards, regular monitoring, a scientific and peer33

review process, and provide recommendations to the board on proposed34

changes to forest practices rules to meet timber industry viability and35

salmon recovery.36

NEW SECTION. Sec. 205. A new section is added to chapter 76.0937

RCW to read as follows:38
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Prior to the adoption of permanent rules as required by chapter1

. . ., Laws of 1999 1st sp. sess. (this act) and no later than January2

1, 2000, the board shall report to the appropriate legislative3

committees regarding the substance of emergency rules that have been4

adopted under chapter . . ., Laws of 1999 1st sp. sess. (this act). In5

addition, the report shall include information on changes made to the6

forests and fish report after April 29, 1999, and an update on the7

status of the adoption of permanent rules, including the anticipated8

substance of the rules and the anticipated date of final adoption. The9

board shall additionally provide a report to the appropriate10

legislative committees by January 1, 2001.11

On January 1, 2006, the board shall provide a summary to the12

appropriate legislative committees regarding modifications made to the13

forests and fish report made after January 1, 2000, and to the14

permanent rules according to the adaptive management process as set15

forth in the forests and fish report.16

PART III17

DEFINITIONS18

Sec. 301. RCW 76.09.020 and 1974 ex.s. c 137 s 2 are each amended19

to read as follows:20

For purposes of this chapter:21

(1) "Adaptive management" means reliance on scientific methods to22

test the results of actions taken so that the management and related23

policy can be changed promptly and appropriately.24

(2) "Appeals board" ((shall)) means the forest practices appeals25

board created by RCW 76.09.210.26

(((2))) (3) "Aquatic resources" includes water quality, salmon,27

other species of the vertebrate classes Cephalaspidomorphi and28

Osteichthyes identified in the forests and fish report, the Columbia29

torrent salamander (Rhyacotriton kezeri), the Cascade torrent30

salamander (Rhyacotriton cascadae), the Olympic torrent salamander31

(Rhyacotriton olympian), the Dunn’s salamander (Plethodon dunni), the32

Van Dyke’s salamander (Plethodon vandyke), the tailed frog (Ascaphus33

truei), and their respective habitats.34

(4) "Commissioner" ((shall)) means the commissioner of public35

lands.36
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(((3))) (5) "Contiguous" ((shall)) means land adjoining or touching1

by common corner or otherwise. Land having common ownership divided by2

a road or other right of way shall be considered contiguous.3

(((4))) (6) "Conversion to a use other than commercial timber4

operation" ((shall)) means a bona fide conversion to an active use5

which is incompatible with timber growing and as may be defined by6

forest practices ((regulations)) rules.7

(((5))) (7) "Department" ((shall)) means the department of natural8

resources.9

(((6))) (8) "Forest land" ((shall)) means all land which is capable10

of supporting a merchantable stand of timber and is not being actively11

used for a use which is incompatible with timber growing.12

(((7))) (9) "Forest landowner" ((shall)) means any person in actual13

control of forest land, whether such control is based either on legal14

or equitable title, or on any other interest entitling the holder to15

sell or otherwise dispose of any or all of the timber on such land in16

any manner: PROVIDED, That any lessee or other person in possession of17

forest land without legal or equitable title to such land shall be18

excluded from the definition of "forest landowner" unless such lessee19

or other person has the right to sell or otherwise dispose of any or20

all of the timber located on such forest land.21

(((8))) (10) "Forest practice" ((shall)) means any activity22

conducted on or directly pertaining to forest land and relating to23

growing, harvesting, or processing timber, including but not limited24

to:25

(a) Road and trail construction;26

(b) Harvesting, final and intermediate;27

(c) Precommercial thinning;28

(d) Reforestation;29

(e) Fertilization;30

(f) Prevention and suppression of diseases and insects;31

(g) Salvage of trees; and32

(h) Brush control.33

"Forest practice" shall not include preparatory work such as tree34

marking, surveying and road flagging, and removal or harvesting of35

incidental vegetation from forest lands such as berries, ferns,36

greenery, mistletoe, herbs, mushrooms, and other products which cannot37

normally be expected to result in damage to forest soils, timber, or38

public resources.39
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(((9))) (11) "Forest practices ((regulations" shall)) rules" means1

any rules ((promulgated)) adopted pursuant to RCW 76.09.040.2

(((10))) (12) "Forests and fish report" means the forests and fish3

report to the board dated April 29, 1999.4

(13) "Application" ((shall)) means the application required5

pursuant to RCW 76.09.050.6

(((11))) (14) "Operator" ((shall)) means any person engaging in7

forest practices except an employee with wages as his or her sole8

compensation.9

(((12))) (15) "Person" ((shall)) means any individual, partnership,10

private, public, or municipal corporation, county, the department or11

other state or local governmental entity, or association of individuals12

of whatever nature.13

(((13))) (16) "Public resources" ((shall)) means water, fish and14

wildlife, and in addition shall mean capital improvements of the state15

or its political subdivisions.16

(((14))) (17) "Timber" ((shall)) means forest trees, standing or17

down, of a commercial species, including Christmas trees.18

(((15))) (18) "Timber owner" ((shall)) means any person having all19

or any part of the legal interest in timber. Where such timber is20

subject to a contract of sale, "timber owner" shall mean the contract21

purchaser.22

(((16))) (19) "Board" ((shall)) means the forest practices board23

created in RCW 76.09.030.24

(20) "Unconfined avulsing channel migration zone" means the area25

within which the active channel of an unconfined avulsing stream is26

prone to move and where the movement would result in a potential near-27

term loss of riparian forest adjacent to the stream. Sizeable islands28

with productive timber may exist within the zone.29

(21) "Unconfined avulsing stream" means generally fifth order or30

larger waters that experience abrupt shifts in channel location,31

creating a complex flood plain characterized by extensive gravel bars,32

disturbance species of vegetation of variable age, numerous side33

channels, wall-based channels, oxbow lakes, and wetland complexes.34

Many of these streams have dikes and levees that may temporarily or35

permanently restrict channel movement.36

PART IV37

TIMBER EXCISE TAX CREDIT38
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NEW SECTION. Sec. 401. A new section is added to chapter 84.331

RCW to read as follows:2

(1) A taxpayer is allowed a credit against the tax imposed under3

RCW 84.33.041 for timber harvested under a forest practices4

notification filed or application approved under RCW 76.09.050 and5

subject to enhanced aquatic resources requirements.6

(2)(a) For a person other than a small harvester who elects to7

calculate tax under RCW 84.33.074, the credit is equal to the stumpage8

value of timber harvested for sale or for commercial or industrial use9

multiplied by eight-tenths of one percent.10

(b) For a small harvester who elects to calculate tax under RCW11

84.33.074, the credit is equal to sixteen percent of the tax imposed12

under this chapter.13

(c) The amount of credit claimed by a taxpayer under this section14

shall be reduced by the amount of any compensation received from the15

federal government for reduced timber harvest due to enhanced aquatic16

resource requirements. If the amount of compensation from the federal17

government exceeds the amount of credit available to a taxpayer in any18

reporting period, the excess shall be carried forward and applied19

against credits in future reporting periods. This subsection does not20

apply to small harvesters as defined in RCW 84.33.073.21

(d) Refunds may not be given in place of credits. Credit may not22

be claimed in excess of tax owed. The department of revenue shall23

disallow any credits, used or unused, upon written notification from24

the department of natural resources of a final decision that timber for25

which credit was claimed was not harvested under a forest practices26

notification filed or application approved under RCW 76.09.050 and27

subject to enhanced aquatic resources requirements.28

(3) As used in this section, a forest practice notification or29

application is subject to enhanced aquatic resource requirements if it30

includes, in whole or in part, riparian area, wetland, or steep or31

unstable slope from which the operator is limited, by rule adopted32

under sections 201 through 204 of this act, or any federally approved33

habitat conservation plan or department of natural resources approved34

watershed analysis, from harvesting timber, or if a road is included35

within or adjacent to the area covered by such notification or36

application and the road is covered by a road maintenance plan approved37

by the department of natural resources under rules adopted under38
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chapter 76.09 RCW, the forest practices act, or a federally approved1

habitat conservation plan.2

(4) For forest practices notification or applications submitted3

after January 1, 2000, the department of natural resources shall4

indicate whether the notification or application is subject to enhanced5

aquatic resource requirements and, unless notified of a contrary6

determination by the forest practices appeals board, the department of7

revenue shall use such indication in determining the credit to be8

allowed against the tax assessed under RCW 84.33.041. The department9

of natural resources shall develop revisions to the form of the forest10

practices notifications and applications to provide a space for the11

applicant to indicate and the department of natural resources to12

confirm or not confirm, whether the notification or application is13

subject to enhanced aquatic resource requirements. For forest14

practices notifications or applications submitted before January 1,15

2000, the applicant may submit the approved notification or application16

to the department of natural resources for confirmation that the17

notification or application is subject to enhanced aquatic resource18

requirements. Upon any such submission, the department of natural19

resources will within thirty days confirm or deny that the notification20

or application is subject to enhanced aquatic resource requirements and21

will forward separate evidence of each confirmation to the department22

of revenue. Unless notified of a contrary ruling by the forest23

practices appeals board, the department of revenue shall use the24

separate confirmations in determining the credit to be allowed against25

the tax assessed under RCW 84.33.041.26

(5) A refusal by the department of natural resources to confirm27

that a notification or application is subject to enhanced aquatic28

resources requirements may be appealed to the forest practices appeals29

board under RCW 76.09.220.30

(6) A person receiving approval of credit must keep records31

necessary for the department of revenue to verify eligibility under32

this section.33

NEW SECTION. Sec. 402. The department of revenue and the34

department of natural resources shall conduct a joint study of the tax35

credits under section 401 of this act. The study shall examine the36

relationship between the amount of tax credit received by each taxpayer37

and the extent that the taxpayer’s timber harvests have been limited as38
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a result of complying with enhanced aquatic resource requirements. The1

departments shall submit the study to the legislature by November 1,2

2002.3

PART V4

SMALL FOREST LANDOWNERS5

NEW SECTION. Sec. 501. A new section is added to chapter 76.136

RCW to read as follows:7

(1) The legislature finds that increasing regulatory requirements8

continue to diminish the economic viability of small forest landowners.9

The concerns set forth in section 101 of this act about the importance10

of sustaining forestry as a viable land use are particularly applicable11

to small landowners because of the location of their holdings, the12

expected complexity of the regulatory requirements, and the need for13

significant technical expertise not readily available to small14

landowners. The further reduction in harvestable timber owned by small15

forest landowners as a result of the rules to be adopted under section16

201 of this act will further erode small landowners’ economic viability17

and willingness or ability to keep the lands in forestry use and,18

therefore, reduce the amount of habitat available for salmon recovery19

and conservation of other aquatic resources, as defined in RCW20

76.09.020.21

(2) The legislature finds that the concerns identified in22

subsection (1) of this section should be addressed by establishing23

within the department of natural resources a small forest landowner24

office that shall be a resource and focal point for small forest25

landowner concerns and policies. The legislature further finds that a26

forestry riparian easement program shall be established to acquire27

easements from small landowners along riparian and other areas of value28

to the state for protection of aquatic resources. The legislature29

further finds that small forest landowners should have the option of30

alternate management plans or alternate harvest restrictions on smaller31

harvest units that may have a relatively low impact on aquatic32

resources. The small forest landowner office should be responsible for33

assisting small landowners in the development and implementation of34

these plans or restrictions.35
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Sec. 502. RCW 76.13.010 and 1991 c 27 s 3 are each amended to read1

as follows:2

Unless the context clearly requires otherwise, the definitions in3

this section apply ((throughout this chapter)) to RCW 76.13.005,4

76.13.007, 76.13.020, and 76.13.030.5

(1) "Department" means the department of natural resources.6

(2) "Landowner" means an individual, partnership, private, public7

or municipal corporation, Indian tribe, state agency, county, or local8

government entity, educational institution, or association of9

individuals of whatever nature that own nonindustrial forests and10

woodlands.11

(3) "Nonindustrial forests and woodlands" are those suburban12

acreages and rural lands supporting or capable of supporting trees and13

other flora and fauna associated with a forest ecosystem, comprised of14

total individual land ownerships of less than five thousand acres and15

not directly associated with wood processing or handling facilities.16

(4) "Stewardship" means managing by caring for, promoting,17

protecting, renewing, or reestablishing or both, forests and associated18

resources for the benefit of the landowner, the natural resources and19

the citizens of Washington state, in accordance with each landowner’s20

objectives, best management practices, and legal requirements.21

(5) "Cooperating organization" means federal, state, and local22

agencies, colleges and universities, landowner assistance23

organizations, consultants, forest resource-related industries, and24

environmental organizations which promote and maintain programs25

designed to provide information and technical assistance services to26

nonindustrial forest and woodland owners.27

NEW SECTION. Sec. 503. A new section is added to chapter 76.1328

RCW to read as follows:29

(1) The department of natural resources shall establish and30

maintain a small forest landowner office. The small forest landowner31

office shall be a resource and focal point for small forest landowner32

concerns and policies, and shall have significant expertise regarding33

the management of small forest holdings, governmental programs34

applicable to such holdings, and the forestry riparian easement35

program.36

(2) The small forest landowner office shall administer the37

provisions of the forestry riparian easement program created under38

p. 13 ESHB 2091.SL



section 504 of this act. With respect to that program, the office1

shall have the authority to contract with private consultants that the2

office finds qualified to perform timber cruises of forestry riparian3

easements.4

(3) The small forest landowner office shall assist in the5

development of small landowner options through alternate management6

plans or alternate harvest restrictions appropriate to small7

landowners. The small forest landowner office shall develop criteria8

to be adopted by the forest practices board in a manual for alternate9

management plans or alternate harvest restrictions. These alternate10

plans or alternate harvest restrictions shall meet riparian functions11

while requiring less costly regulatory prescriptions. At the12

landowner’s option, alternate plans or alternate harvest restrictions13

may be used to further meet riparian functions.14

The small landowner office shall evaluate the cumulative impact of15

such alternate management plans or alternate harvest restrictions on16

essential riparian functions at the subbasin or watershed level. The17

small forest landowner office shall adjust future alternate management18

plans or alternate harvest restrictions in a manner that will minimize19

the negative impacts on essential riparian functions within a subbasin20

or watershed.21

(4) An advisory committee is established to assist the small forest22

landowner office in developing policy and recommending rules to the23

forest practices board. The advisory committee shall consist of seven24

members, including a representative from the department of ecology, the25

department of fish and wildlife, and a tribal representative. Four26

additional committee members shall be small forest landowners who shall27

be appointed by the commissioner of public lands from a list of28

candidates submitted by the board of directors of the Washington farm29

forestry association or its successor organization. The association30

shall submit more than one candidate for each position. Appointees31

shall serve for a term of four years. The small forest landowner32

office shall review draft rules or rule concepts with the committee33

prior to recommending such rules to the forest practices board. The34

office shall reimburse nongovernmental committee members for reasonable35

expenses associated with attending committee meetings as provided in36

RCW 43.03.050 and 43.03.060.37

(5) By December 1, 2000, the small forest landowner office shall38

provide a report to the board and the legislature containing:39
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(a) Estimates of the amounts of nonindustrial forests and woodlands1

in holdings of twenty acres or less, twenty-one to one hundred acres,2

one hundred to one thousand acres, and one thousand to five thousand3

acres, in western Washington and eastern Washington, and the number of4

persons having total nonindustrial forest and woodland holdings in5

those size ranges;6

(b) Estimates of the number of parcels of nonindustrial forests and7

woodlands held in contiguous ownerships of twenty acres or less, and8

the percentages of those parcels containing improvements used: (i) As9

primary residences for half or more of most years; (ii) as vacation10

homes or other temporary residences for less than half of most years;11

and (iii) for other uses;12

(c) The watershed administrative units in which significant13

portions of the riparian areas or total land area are nonindustrial14

forests and woodlands;15

(d) Estimates of the number of forest practices applications and16

notifications filed per year for forest road construction,17

silvicultural activities to enhance timber growth, timber harvest not18

associated with conversion to nonforest land uses, with estimates of19

the number of acres of nonindustrial forests and woodlands on which20

forest practices are conducted under those applications and21

notifications; and22

(e) Recommendations on ways the board and the legislature could23

provide more effective incentives to encourage continued management of24

nonindustrial forests and woodlands for forestry uses in ways that25

better protect salmon, other fish and wildlife, water quality, and26

other environmental values.27

(6) By December 1, 2002, and every four years thereafter, the small28

forest landowner office shall provide to the board and the legislature29

an update of the report described in subsection (5) of this section,30

containing more recent information and describing:31

(a) Trends in the items estimated under subsection (5)(a) through32

(d) of this section;33

(b) Whether, how, and to what extent the forest practices act and34

rules contributed to those trends; and35

(c) Whether, how, and to what extent: (i) The board and36

legislature implemented recommendations made in the previous report;37

and (ii) implementation of or failure to implement those38

recommendations affected those trends.39
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NEW SECTION. Sec. 504. A new section is added to chapter 76.131

RCW to read as follows:2

(1) The legislature finds that the state should acquire easements3

along riparian and other sensitive aquatic areas from small forest4

landowners willing to sell or donate such easements to the state5

provided that the state will not be required to acquire such easements6

if they are subject to unacceptable liabilities. The legislature7

therefore establishes a forestry riparian easement program.8

(2) The definitions in this subsection apply throughout this9

section and sections 501 and 503 of this act unless the context clearly10

requires otherwise.11

(a) "Forestry riparian easement" means an easement covering12

qualifying timber granted voluntarily to the state by a small forest13

landowner.14

(b) "Qualifying timber" means those trees covered by a forest15

practices application that the small forest landowner is required to16

leave unharvested under the rules adopted under sections 201 and 204 of17

this act or that is made uneconomic to harvest by those rules, and for18

which the small landowner is willing to grant the state a forestry19

riparian easement. "Qualifying timber" is timber within or bordering20

a commercially reasonable harvest unit as determined under rules21

adopted by the forest practices board.22

(c) "Small forest landowner" means a landowner meeting all of the23

following characteristics: (i) A forest landowner as defined in RCW24

76.09.020 whose interest in the land and timber is in fee or who has25

rights to the timber to be included in the forestry riparian easement26

that extend at least fifty years from the date the forest practices27

application associated with the easement is submitted; (ii) an entity28

that has harvested from its own lands in this state during the three29

years prior to the year of application an average timber volume that30

would qualify the owner as a small timber harvester under RCW31

84.33.073(1); and (iii) an entity that certifies at the time of32

application that it does not expect to harvest from its own lands more33

than the volume allowed by RCW 84.33.073(1) during the ten years34

following application. If a landowner’s prior three-year average35

harvest exceeds the limit of RCW 84.33.073(1), or the landowner expects36

to exceed this limit during the ten years following application, and37

that landowner establishes to the department of natural resources’38

reasonable satisfaction that the harvest limits were or will be39
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exceeded to raise funds to pay estate taxes or equally compelling and1

unexpected obligations such as court-ordered judgments or extraordinary2

medical expenses, the landowner shall be deemed to be a small forest3

landowner.4

For purposes of determining whether a person qualifies as a small5

forest landowner, the small forest landowner office, created in section6

503 of this act, shall evaluate the landowner under this definition as7

of the date that the forest practices application is submitted with8

which the forestry riparian easement is associated. A small forest9

landowner can include an individual, partnership, corporate, or other10

nongovernmental legal entity. If a landowner grants timber rights to11

another entity for less than five years, the landowner may still12

qualify as a small forest landowner under this section.13

(d) "Completion of harvest" means that the trees have been14

harvested from an area and that further entry into that area by15

mechanized logging or slash treating equipment is not expected.16

(3) The department of natural resources is authorized and directed17

to accept and hold in the name of the state of Washington forestry18

riparian easements granted by small forest landowners covering19

qualifying timber and to pay compensation to such landowners in20

accordance with subsections (6) and (7) of this section. The21

department of natural resources may not transfer the easements to any22

entity other than another state agency.23

(4) Forestry riparian easements shall be effective for fifty years24

from the date the forest practices application associated with the25

qualifying timber is submitted to the department of natural resources,26

unless the easement is terminated earlier by the department of natural27

resources voluntarily, based on a determination that termination is in28

the best interest of the state, or under the terms of a termination29

clause in the easement.30

(5) Forestry riparian easements shall be restrictive only, and31

shall preserve all lawful uses of the easement premises by the32

landowner that are consistent with the terms of the easement and the33

requirement to protect riparian functions during the term of the34

easement, subject to the restriction that the leave trees required by35

the rules to be left on the easement premises may not be cut during the36

term of the easement. No right of public access to or across, or any37

public use of the easement premises is created by this statute or by38

the easement. Forestry riparian easements shall not be deemed to39
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trigger the compensating tax of or otherwise disqualify land from being1

taxed under chapter 84.33 or 84.34 RCW.2

(6) Upon application of a small forest landowner for a riparian3

easement that is associated with a forest practices application and the4

landowner’s marking of the qualifying timber on the qualifying lands,5

the small forest landowner office shall determine the compensation to6

be offered to the small landowner as provided for in this section. The7

legislature recognizes that there is not readily available market8

transaction evidence of value for easements of this nature, and thus9

establishes the following methodology to ascertain the value for10

forestry riparian easements. Values so determined shall not be11

considered competent evidence of value for any other purpose.12

The small forest landowner office shall establish the volume of the13

qualifying timber. Based on that volume and using data obtained or14

maintained by the department of revenue under RCW 84.33.074 and15

84.33.091, the small forest landowner office shall attempt to determine16

the fair market value of the qualifying timber as of the date the17

forest practices application associated with the qualifying timber was18

submitted. If, under the forest practices rules adopted under19

chapter. . ., Laws of 1999 1st sp. sess. (this act), some qualifying20

timber may be removed prior to the expiration of the fifty-year term of21

the easement, the small forest landowner office shall apply a reduced22

compensation factor to ascertain the value of those trees based on the23

proportional economic value, considering income and growth, lost to the24

landowner.25

(7) Except as provided in subsection (8) of this section, the small26

forest landowner office shall, subject to available funding, offer27

compensation to the small forest landowner in the amount of fifty28

percent of the value determined in subsection (6) of this section. If29

the landowner accepts the offer, the department of natural resources30

shall pay the compensation promptly upon (a) completion of harvest in31

the area covered by the forestry riparian easement; (b) verification32

that there has been compliance with the rules requiring leave trees in33

the easement area; and (c) execution and delivery of the easement to34

the department of natural resources. Upon donation or payment of35

compensation, the department of natural resources may record the36

easement.37

(8) For approved forest practice applications where the regulatory38

impact is greater than the average percentage impact for all small39

ESHB 2091.SL p. 18



landowners as determined by the department of natural resources1

analysis under the regulatory fairness act, chapter 19.85 RCW, the2

compensation offered will be increased to one hundred percent for that3

portion of the regulatory impact that is in excess of the average.4

Regulatory impact includes trees left in buffers, special management5

zones, and those rendered uneconomic to harvest by these rules. A6

separate average or high impact regulatory threshold shall be7

established for western and eastern Washington. Criteria for these8

measurements and payments shall be established by the small forest9

landowner office.10

(9) The forest practices board shall adopt rules under the11

administrative procedure act, chapter 34.05 RCW, to implement the12

forestry riparian easement program, including the following:13

(a) A standard version or versions of all documents necessary or14

advisable to create the forestry riparian easements as provided for in15

this section;16

(b) Standards for descriptions of the easement premises with a17

degree of precision that is reasonable in relation to the values18

involved;19

(c) Methods and standards for cruises and valuation of forestry20

riparian easements for purposes of establishing the compensation. The21

department of natural resources shall perform the timber cruises of22

forestry riparian easements required under this chapter and chapter23

76.09 RCW. Any rules concerning the methods and standards for24

valuations of forestry riparian easements shall apply only to the25

department of natural resources, small forest landowners, and the small26

forest landowner office;27

(d) A method to determine that a forest practice application28

involves a commercially reasonable harvest;29

(e) A method to address blowdown of qualified timber falling30

outside the easement premises;31

(f) A formula for sharing of proceeds in relation to the32

acquisition of qualified timber covered by an easement through the33

exercise or threats of eminent domain by a federal or state agency with34

eminent domain authority, based on the present value of the department35

of natural resources’ and the landowner’s relative interests in the36

qualified timber;37

(g) High impact regulatory thresholds;38
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(h) A method to determine timber that is qualifying timber because1

it is rendered uneconomic to harvest by the rules adopted under2

sections 201 and 204 of this act; and3

(i) A method for internal department of natural resources review of4

small landowner office compensation decisions under subsection (7) of5

this section.6

NEW SECTION. Sec. 505. A new section is added to chapter 76.137

RCW to read as follows:8

On parcels of twenty contiguous acres or less, landowners with a9

total parcel ownership of less than eighty acres shall not be required10

to leave riparian buffers adjacent to streams according to forest11

practices rules adopted under the forests and fish report as defined in12

RCW 76.09.020. These landowners shall be subject to the permanent13

forest practices rules in effect as of January 1, 1999, but may14

additionally be required to leave timber adjacent to streams that is15

equivalent to no greater than fifteen percent of a volume of timber16

contained in a stand of well managed fifty-year old commercial timber17

covering the harvest area. The additional fifteen percent leave tree18

level shall be computed as a rotating stand volume and shall be19

regulated through flexible forest practices as the stream buffer is20

managed over time to meet riparian functions.21

On parcels of twenty contiguous acres or less the small forest22

landowner office shall work with landowners with a total parcel23

ownership of less than eighty acres to develop alternative management24

plans for riparian buffers. Such alternative plans shall provide for25

the removal of leave trees as other new trees grow in order to ensure26

the most effective protection of critical riparian function. The27

office may recommend reasonable modifications in alternative management28

plans of such landowners to further reduce risks to public resources29

and endangered species so long as the anticipated operating costs are30

not unreasonably increased and the landowner is not required to leave31

a greater volume than the threshold level. To qualify for the32

provisions of this section, parcels must be twenty acres or less in33

contiguous ownership, and owners cannot have ownership interests in a34

total of more than eighty acres of forest lands within the state.35

PART VI36

LARGE WOODY DEBRIS37
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Sec. 601. RCW 76.42.060 and 1973 c 136 s 7 are each amended to1

read as follows:2

It shall be unlawful to dispose of wood debris by depositing such3

material into any of the navigable waters of this state, except as4

authorized by law including any discharge or deposit allowed to be made5

under and in compliance with chapter 90.48 RCW and any rules ((or6

regulations)) duly ((promulgated)) adopted thereunder or any deposit7

allowed to be made under and in compliance with chapter 76.09 or 75.468

RCW and any rules duly adopted under those chapters. Violation of this9

section shall be a misdemeanor.10

Sec. 602. RCW 76.09.330 and 1992 c 52 s 5 are each amended to read11

as follows:12

The legislature hereby finds and declares that riparian ecosystems13

on forest lands in addition to containing valuable timber resources,14

provide benefits for wildlife, fish, and water quality. The15

legislature further finds and declares that leaving riparian areas16

unharvested and leaving snags and green trees for large woody debris17

recruitment for streams and rivers provides public benefits including18

but not limited to benefits for threatened and endangered salmonids,19

other fish, amphibians, wildlife, and water quality enhancement. The20

legislature further finds and declares that leaving upland areas21

unharvested for wildlife and leaving snags and green trees for future22

snag recruitment provides benefits for wildlife. Forest landowners may23

be required to leave trees standing in riparian and upland areas to24

benefit public resources. It is recognized that these trees may blow25

down or fall into streams and that organic debris may be allowed to26

remain in streams. This is beneficial to riparian dependent and other27

wildlife species. Further, it is recognized that trees may blow down,28

fall onto, or otherwise cause damage or injury to public improvements,29

private property, and persons. Notwithstanding any statutory30

provision, rule, or common law doctrine to the contrary, the landowner,31

the department, and the state of Washington shall not be held liable32

for any injury or damages resulting from these actions, including but33

not limited to wildfire, erosion, flooding, personal injury, property34

damage, damage to public improvements, and other injury or damages of35

any kind or character resulting from the trees being left.36
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PART VII1

RIPARIAN OPEN SPACE2

Sec. 701. RCW 76.09.040 and 1997 c 173 s 1 are each amended to3

read as follows:4

(1) Where necessary to accomplish the purposes and policies stated5

in RCW 76.09.010, and to implement the provisions of this chapter, the6

board shall ((promulgate)) adopt forest practices ((regulations)) rules7

pursuant to chapter 34.05 RCW and in accordance with the procedures8

enumerated in this section that:9

(a) Establish minimum standards for forest practices;10

(b) Provide procedures for the voluntary development of resource11

management plans which may be adopted as an alternative to the minimum12

standards in (a) of this subsection if the plan is consistent with the13

purposes and policies stated in RCW 76.09.010 and the plan meets or14

exceeds the objectives of the minimum standards;15

(c) Set forth necessary administrative provisions; ((and))16

(d) Establish procedures for the collection and administration of17

forest practice fees as set forth by this chapter; and18

(e) Allow for the development of watershed analyses.19

Forest practices ((regulations)) rules pertaining to water quality20

protection shall be ((promulgated individually)) adopted by the board21

((and by the department of ecology)) after ((they have reached))22

reaching agreement with the director of the department of ecology or23

the director’s designee on the board with respect thereto. All other24

forest practices ((regulations)) rules shall be ((promulgated)) adopted25

by the board.26

Forest practices ((regulations)) rules shall be administered and27

enforced by either the department or the local governmental entity as28

provided in this chapter. Such ((regulations)) rules shall be29

((promulgated)) adopted and administered so as to give consideration to30

all purposes and policies set forth in RCW 76.09.010.31

(2) The board shall prepare proposed forest practices32

((regulations)) rules. In addition to any forest practices33

((regulations)) rules relating to water quality protection proposed by34

the board, the department of ecology ((shall prepare)) may submit to35

the board proposed forest practices ((regulations)) rules relating to36

water quality protection.37
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Prior to initiating the rule making process, the proposed1

((regulations)) rules shall be submitted for review and comments to the2

department of fish and wildlife and to the counties of the state.3

After receipt of the proposed forest practices ((regulations)) rules,4

the department of fish and wildlife and the counties of the state shall5

have thirty days in which to review and submit comments to the board,6

and to the department of ecology with respect to its proposed7

((regulations)) rules relating to water quality protection. After the8

expiration of such thirty day period the board and the department of9

ecology shall jointly hold one or more hearings on the proposed10

((regulations)) rules pursuant to chapter 34.05 RCW. At such11

hearing(s) any county may propose specific forest practices12

((regulations)) rules relating to problems existing within such county.13

The board may adopt and the department of ecology may ((adopt)) approve14

such proposals if they find the proposals are consistent with the15

purposes and policies of this chapter.16

(3) The board shall establish by rule a riparian open space program17

that includes acquisition of a fee interest in, or at the landowner’s18

option, a conservation easement on lands within unconfined avulsing19

channel migration zones. Once acquired, these lands may be held and20

managed by the department, transferred to another state agency,21

transferred to an appropriate local government agency, or transferred22

to a private nonprofit nature conservation corporation, as defined in23

RCW 64.04.130, in fee or transfer of management obligation. The board24

shall adopt rules governing the acquisition by the state or donation to25

the state of such interest in lands including the right of refusal if26

the lands are subject to unacceptable liabilities. The rules shall27

include definitions of qualifying lands, priorities for acquisition,28

and provide for the opportunity to transfer such lands with limited29

warranties and with a description of boundaries that does not require30

full surveys where the cost of securing the surveys would be31

unreasonable in relation to the value of the lands conveyed. The rules32

shall provide for the management of the lands for ecological protection33

or fisheries enhancement. Because there are few, if any, comparable34

sales of forest land within unconfined avulsing channel migration35

zones, separate from the other lands or assets, these lands are likely36

to be extraordinarily difficult to appraise and the cost of a37

conventional appraisal often would be unreasonable in relation to the38

value of the land involved. Therefore, for the purposes of voluntary39

p. 23 ESHB 2091.SL



sales under this section, the legislature declares that these lands are1

presumed to have a value equal to: (a) The acreage in the sale2

multiplied by the average value of commercial forest land in the region3

under the land value tables used for property tax purposes under RCW4

84.33.120; plus (b) the cruised volume of any timber located within the5

channel migration multiplied by the appropriate quality code stumpage6

value for timber of the same species shown on the appropriate table7

used for timber harvest excise tax purposes under RCW 84.33.091. For8

purposes of this section, there shall be an eastside region and a9

westside region as defined in the forests and fish report as defined in10

RCW 76.09.020.11

(4) Subject to appropriations sufficient to cover the cost of such12

an acquisition program and the related costs of administering the13

program, the department is directed to purchase a fee interest or, at14

the owner’s option, a conservation easement in land that an owner15

tenders for purchase; provided that such lands have been taxed as16

forest lands and are located within an unconfined avulsing channel17

migration zone. Lands acquired under this section shall become18

riparian open space. These acquisitions shall not be deemed to trigger19

the compensating tax of chapters 84.33 and 84.34 RCW.20

(5) Instead of offering to sell interests in qualifying lands,21

owners may elect to donate the interests to the state.22

(6) Any acquired interest in qualifying lands by the state under23

this section shall be managed as riparian open space.24

Sec. 702. RCW 84.33.120 and 1999 c 233 s 20 are each amended to25

read as follows:26

(1) In preparing the assessment rolls as of January 1, 1982, for27

taxes payable in 1983 and each January 1st thereafter, the assessor28

shall list each parcel of forest land at a value with respect to the29

grade and class provided in this subsection and adjusted as provided in30

subsection (2) of this section and shall compute the assessed value of31

the land by using the same assessment ratio he or she applies generally32

in computing the assessed value of other property in his or her county.33

Values for the several grades of bare forest land shall be as follows.34

LAND OPERABILITY VALUES35

GRADE CLASS PER ACRE36

37
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1 $1411

1 2 1362

3 1313

4 954

5

1 1186

2 2 1147

3 1108

4 809

10

1 9311

3 2 9012

3 8713

4 6614

15

1 7016

4 2 6817

3 6618

4 5219

20

1 5121

5 2 4822

3 4623

4 3124

25

1 2626

6 2 2527

3 2528

4 2329

30

1 1231

7 2 1232

3 1133

4 1134

35

8 136

37

p. 25 ESHB 2091.SL



(2) On or before December 31, 1981, the department shall adjust, by1

rule under chapter 34.05 RCW, the forest land values contained in2

subsection (1) of this section in accordance with this subsection, and3

shall certify these adjusted values to the county assessor for his or4

her use in preparing the assessment rolls as of January 1, 1982. For5

the adjustment to be made on or before December 31, 1981, for use in6

the 1982 assessment year, the department shall:7

(a) Divide the aggregate value of all timber harvested within the8

state between July 1, 1976, and June 30, 1981, by the aggregate harvest9

volume for the same period, as determined from the harvester excise tax10

returns filed with the department under RCW 82.04.291 and 84.33.071;11

and12

(b) Divide the aggregate value of all timber harvested within the13

state between July 1, 1975, and June 30, 1980, by the aggregate harvest14

volume for the same period, as determined from the harvester excise tax15

returns filed with the department under RCW 82.04.291 and 84.33.071;16

and17

(c) Adjust the forest land values contained in subsection (1) of18

this section by a percentage equal to one-half of the percentage change19

in the average values of harvested timber reflected by comparing the20

resultant values calculated under (a) and (b) of this subsection.21

For the adjustments to be made on or before December 31, 1982, and22

each succeeding year thereafter, the same procedure shall be followed23

as described in this subsection utilizing harvester excise tax returns24

filed under RCW 82.04.291 and this chapter except that this adjustment25

shall be made to the prior year’s adjusted value, and the five-year26

periods for calculating average harvested timber values shall be27

successively one year more recent.28

(3) In preparing the assessment roll for 1972 and each year29

thereafter, the assessor shall enter as the true and fair value of each30

parcel of forest land the appropriate grade value certified to him or31

her by the department of revenue, and he or she shall compute the32

assessed value of such land by using the same assessment ratio he or33

she applies generally in computing the assessed value of other property34

in his or her county. In preparing the assessment roll for 1975 and35

each year thereafter, the assessor shall assess and value as classified36

forest land all forest land that is not then designated pursuant to RCW37

84.33.120(4) or 84.33.130 and shall make a notation of such38

classification upon the assessment and tax rolls. On or before January39
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15 of the first year in which such notation is made, the assessor shall1

mail notice by certified mail to the owner that such land has been2

classified as forest land and is subject to the compensating tax3

imposed by this section. If the owner desires not to have such land4

assessed and valued as classified forest land, he or she shall give the5

assessor written notice thereof on or before March 31 of such year and6

the assessor shall remove from the assessment and tax rolls the7

classification notation entered pursuant to this subsection, and shall8

thereafter assess and value such land in the manner provided by law9

other than this chapter 84.33 RCW.10

(4) In any year commencing with 1972, an owner of land which is11

assessed and valued by the assessor other than pursuant to the12

procedures set forth in RCW 84.33.110 and this section, and which has,13

in the immediately preceding year, been assessed and valued by the14

assessor as forest land, may appeal to the county board of equalization15

by filing an application with the board in the manner prescribed in16

subsection (2) of RCW 84.33.130. The county board shall afford the17

applicant an opportunity to be heard if the application so requests and18

shall act upon the application in the manner prescribed in subsection19

(3) of RCW 84.33.130.20

(5) Land that has been assessed and valued as classified forest21

land as of any year commencing with 1975 assessment year or earlier22

shall continue to be so assessed and valued until removal of23

classification by the assessor only upon the occurrence of one of the24

following events:25

(a) Receipt of notice from the owner to remove such land from26

classification as forest land;27

(b) Sale or transfer to an ownership making such land exempt from28

ad valorem taxation;29

(c) Determination by the assessor, after giving the owner written30

notice and an opportunity to be heard, that, because of actions taken31

by the owner, such land is no longer primarily devoted to and used for32

growing and harvesting timber. However, land shall not be removed from33

classification if a governmental agency, organization, or other34

recipient identified in subsection (9) or (10) of this section as35

exempt from the payment of compensating tax has manifested its intent36

in writing or by other official action to acquire a property interest37

in classified forest land by means of a transaction that qualifies for38

an exemption under subsection (9) or (10) of this section. The39
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governmental agency, organization, or recipient shall annually provide1

the assessor of the county in which the land is located reasonable2

evidence in writing of the intent to acquire the classified land as3

long as the intent continues or within sixty days of a request by the4

assessor. The assessor may not request this evidence more than once in5

a calendar year;6

(d) Determination that a higher and better use exists for such land7

than growing and harvesting timber after giving the owner written8

notice and an opportunity to be heard;9

(e) Sale or transfer of all or a portion of such land to a new10

owner, unless the new owner has signed a notice of forest land11

classification continuance, except transfer to an owner who is an heir12

or devisee of a deceased owner, shall not, by itself, result in removal13

of classification. The signed notice of continuance shall be attached14

to the real estate excise tax affidavit provided for in RCW 82.45.150.15

The notice of continuance shall be on a form prepared by the department16

of revenue. If the notice of continuance is not signed by the new17

owner and attached to the real estate excise tax affidavit, all18

compensating taxes calculated pursuant to subsection (7) of this19

section shall become due and payable by the seller or transferor at20

time of sale. The county auditor shall not accept an instrument of21

conveyance of classified forest land for filing or recording unless the22

new owner has signed the notice of continuance or the compensating tax23

has been paid, as evidenced by the real estate excise tax stamp affixed24

thereto by the treasurer. The seller, transferor, or new owner may25

appeal the new assessed valuation calculated under subsection (7) of26

this section to the county board of equalization. Jurisdiction is27

hereby conferred on the county board of equalization to hear these28

appeals.29

The assessor shall remove classification pursuant to (c) or (d) of30

this subsection prior to September 30 of the year prior to the31

assessment year for which termination of classification is to be32

effective. Removal of classification as forest land upon occurrence of33

(a), (b), (d), or (e) of this subsection shall apply only to the land34

affected, and upon occurrence of (c) of this subsection shall apply35

only to the actual area of land no longer primarily devoted to and used36

for growing and harvesting timber: PROVIDED, That any remaining37

classified forest land meets necessary definitions of forest land38

pursuant to RCW 84.33.100.39
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(6) Within thirty days after such removal of classification as1

forest land, the assessor shall notify the owner in writing setting2

forth the reasons for such removal. The owner of such land shall3

thereupon have the right to apply for designation of such land as4

forest land pursuant to subsection (4) of this section or RCW5

84.33.130. The seller, transferor, or owner may appeal such removal to6

the county board of equalization.7

(7) Unless the owner successfully applies for designation of such8

land or unless the removal is reversed on appeal, notation of removal9

from classification shall immediately be made upon the assessment and10

tax rolls, and commencing on January 1 of the year following the year11

in which the assessor made such notation, such land shall be assessed12

on the same basis as real property is assessed generally in that13

county. Except as provided in subsection (5)(e), (9), or (10) of this14

section and unless the assessor shall not have mailed notice of15

classification pursuant to subsection (3) of this section, a16

compensating tax shall be imposed which shall be due and payable to the17

county treasurer thirty days after the owner is notified of the amount18

of the compensating tax. As soon as possible, the assessor shall19

compute the amount of such compensating tax and mail notice to the20

owner of the amount thereof and the date on which payment is due. The21

amount of such compensating tax shall be equal to the difference, if22

any, between the amount of tax last levied on such land as forest land23

and an amount equal to the new assessed valuation of such land24

multiplied by the dollar rate of the last levy extended against such25

land, multiplied by a number, in no event greater than ten, equal to26

the number of years, commencing with assessment year 1975, for which27

such land was assessed and valued as forest land.28

(8) Compensating tax, together with applicable interest thereon,29

shall become a lien on such land which shall attach at the time such30

land is removed from classification as forest land and shall have31

priority to and shall be fully paid and satisfied before any32

recognizance, mortgage, judgment, debt, obligation or responsibility to33

or with which such land may become charged or liable. Such lien may be34

foreclosed upon expiration of the same period after delinquency and in35

the same manner provided by law for foreclosure of liens for delinquent36

real property taxes as provided in RCW 84.64.050. Any compensating tax37

unpaid on its due date shall thereupon become delinquent. From the38
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date of delinquency until paid, interest shall be charged at the same1

rate applied by law to delinquent ad valorem property taxes.2

(9) The compensating tax specified in subsection (7) of this3

section shall not be imposed if the removal of classification as forest4

land pursuant to subsection (5) of this section resulted solely from:5

(a) Transfer to a government entity in exchange for other forest6

land located within the state of Washington;7

(b) A taking through the exercise of the power of eminent domain,8

or sale or transfer to an entity having the power of eminent domain in9

anticipation of the exercise of such power;10

(c) A donation of fee title, development rights, or the right to11

harvest timber, to a government agency or organization qualified under12

RCW 84.34.210 and 64.04.130 for the purposes enumerated in those13

sections, or the sale or transfer of fee title to a governmental entity14

or a nonprofit nature conservancy corporation, as defined in RCW15

64.04.130, exclusively for the protection and conservation of lands16

recommended for state natural area preserve purposes by the natural17

heritage council and natural heritage plan as defined in chapter 79.7018

RCW: PROVIDED, That at such time as the land is not used for the19

purposes enumerated, the compensating tax specified in subsection (7)20

of this section shall be imposed upon the current owner;21

(d) The sale or transfer of fee title to the parks and recreation22

commission for park and recreation purposes; ((or))23

(e) Official action by an agency of the state of Washington or by24

the county or city within which the land is located that disallows the25

present use of such land;26

(f) The creation, sale, or transfer of forestry riparian easements27

under section 504 of this act; or28

(g) The creation, sale, or transfer of a fee interest or a29

conservation easement for the riparian open space program under RCW30

76.09.040.31

(10) In a county with a population of more than one million32

inhabitants, the compensating tax specified in subsection (7) of this33

section shall not be imposed if the removal of classification as forest34

land pursuant to subsection (5) of this section resulted solely from:35

(a) An action described in subsection (9) of this section; or36

(b) A transfer of a property interest to a government entity, or to37

a nonprofit historic preservation corporation or nonprofit nature38

conservancy corporation, as defined in RCW 64.04.130, to protect or39

ESHB 2091.SL p. 30



enhance public resources, or to preserve, maintain, improve, restore,1

limit the future use of, or otherwise to conserve for public use or2

enjoyment, the property interest being transferred. At such time as3

the property interest is not used for the purposes enumerated, the4

compensating tax shall be imposed upon the current owner.5

(11) With respect to any land that has been designated prior to May6

6, 1974, pursuant to RCW 84.33.120(4) or 84.33.130, the assessor may,7

prior to January 1, 1975, on his or her own motion or pursuant to8

petition by the owner, change, without imposition of the compensating9

tax provided under RCW 84.33.140, the status of such designated land to10

classified forest land.11

Sec. 703. RCW 84.33.140 and 1999 c 233 s 21 are each amended to12

read as follows:13

(1) When land has been designated as forest land pursuant to RCW14

84.33.120(4) or 84.33.130, a notation of such designation shall be made15

each year upon the assessment and tax rolls, a copy of the notice of16

approval together with the legal description or assessor’s tax lot17

numbers for such land shall, at the expense of the applicant, be filed18

by the assessor in the same manner as deeds are recorded, and such land19

shall be graded and valued pursuant to RCW 84.33.110 and 84.33.12020

until removal of such designation by the assessor upon occurrence of21

any of the following:22

(a) Receipt of notice from the owner to remove such designation;23

(b) Sale or transfer to an ownership making such land exempt from24

ad valorem taxation;25

(c) Sale or transfer of all or a portion of such land to a new26

owner, unless the new owner has signed a notice of forest land27

designation continuance, except transfer to an owner who is an heir or28

devisee of a deceased owner, shall not, by itself, result in removal of29

classification. The signed notice of continuance shall be attached to30

the real estate excise tax affidavit provided for in RCW 82.45.150.31

The notice of continuance shall be on a form prepared by the department32

of revenue. If the notice of continuance is not signed by the new33

owner and attached to the real estate excise tax affidavit, all34

compensating taxes calculated pursuant to subsection (3) of this35

section shall become due and payable by the seller or transferor at36

time of sale. The county auditor shall not accept an instrument of37

conveyance of designated forest land for filing or recording unless the38
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new owner has signed the notice of continuance or the compensating tax1

has been paid, as evidenced by the real estate excise tax stamp affixed2

thereto by the treasurer. The seller, transferor, or new owner may3

appeal the new assessed valuation calculated under subsection (3) of4

this section to the county board of equalization. Jurisdiction is5

hereby conferred on the county board of equalization to hear these6

appeals;7

(d) Determination by the assessor, after giving the owner written8

notice and an opportunity to be heard, that:9

(i) Such land is no longer primarily devoted to and used for10

growing and harvesting timber. However, land shall not be removed from11

designation if a governmental agency, organization, or other recipient12

identified in subsection (5) or (6) of this section as exempt from the13

payment of compensating tax has manifested its intent in writing or by14

other official action to acquire a property interest in designated15

forest land by means of a transaction that qualifies for an exemption16

under subsection (5) or (6) of this section. The governmental agency,17

organization, or recipient shall annually provide the assessor of the18

county in which the land is located reasonable evidence in writing of19

the intent to acquire the designated land as long as the intent20

continues or within sixty days of a request by the assessor. The21

assessor may not request this evidence more than once in a calendar22

year;23

(ii) The owner has failed to comply with a final administrative or24

judicial order with respect to a violation of the restocking, forest25

management, fire protection, insect and disease control and forest26

debris provisions of Title 76 RCW or any applicable regulations27

thereunder; or28

(iii) Restocking has not occurred to the extent or within the time29

specified in the application for designation of such land.30

Removal of designation upon occurrence of any of (a) through (c) of31

this subsection shall apply only to the land affected, and upon32

occurrence of (d) of this subsection shall apply only to the actual33

area of land no longer primarily devoted to and used for growing and34

harvesting timber, without regard to other land that may have been35

included in the same application and approval for designation:36

PROVIDED, That any remaining designated forest land meets necessary37

definitions of forest land pursuant to RCW 84.33.100.38
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(2) Within thirty days after such removal of designation of forest1

land, the assessor shall notify the owner in writing, setting forth the2

reasons for such removal. The seller, transferor, or owner may appeal3

such removal to the county board of equalization.4

(3) Unless the removal is reversed on appeal a copy of the notice5

of removal with notation of the action, if any, upon appeal, together6

with the legal description or assessor’s tax lot numbers for the land7

removed from designation shall, at the expense of the applicant, be8

filed by the assessor in the same manner as deeds are recorded, and9

commencing on January 1 of the year following the year in which the10

assessor mailed such notice, such land shall be assessed on the same11

basis as real property is assessed generally in that county. Except as12

provided in subsection (1)(c), (5), or (6) of this section, a13

compensating tax shall be imposed which shall be due and payable to the14

county treasurer thirty days after the owner is notified of the amount15

of the compensating tax. As soon as possible, the assessor shall16

compute the amount of such compensating tax and mail notice to the17

owner of the amount thereof and the date on which payment is due. The18

amount of such compensating tax shall be equal to the difference19

between the amount of tax last levied on such land as forest land and20

an amount equal to the new assessed valuation of such land multiplied21

by the dollar rate of the last levy extended against such land,22

multiplied by a number, in no event greater than ten, equal to the23

number of years for which such land was designated as forest land.24

(4) Compensating tax, together with applicable interest thereon,25

shall become a lien on such land which shall attach at the time such26

land is removed from designation as forest land and shall have priority27

to and shall be fully paid and satisfied before any recognizance,28

mortgage, judgment, debt, obligation or responsibility to or with which29

such land may become charged or liable. Such lien may be foreclosed30

upon expiration of the same period after delinquency and in the same31

manner provided by law for foreclosure of liens for delinquent real32

property taxes as provided in RCW 84.64.050. Any compensating tax33

unpaid on its due date shall thereupon become delinquent. From the34

date of delinquency until paid, interest shall be charged at the same35

rate applied by law to delinquent ad valorem property taxes.36

(5) The compensating tax specified in subsection (3) of this37

section shall not be imposed if the removal of designation pursuant to38

subsection (1) of this section resulted solely from:39
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(a) Transfer to a government entity in exchange for other forest1

land located within the state of Washington;2

(b) A taking through the exercise of the power of eminent domain,3

or sale or transfer to an entity having the power of eminent domain in4

anticipation of the exercise of such power;5

(c) A donation of fee title, development rights, or the right to6

harvest timber, to a government agency or organization qualified under7

RCW 84.34.210 and 64.04.130 for the purposes enumerated in those8

sections, or the sale or transfer of fee title to a governmental entity9

or a nonprofit nature conservancy corporation, as defined in RCW10

64.04.130, exclusively for the protection and conservation of lands11

recommended for state natural area preserve purposes by the natural12

heritage council and natural heritage plan as defined in chapter 79.7013

RCW: PROVIDED, That at such time as the land is not used for the14

purposes enumerated, the compensating tax specified in subsection (3)15

of this section shall be imposed upon the current owner;16

(d) The sale or transfer of fee title to the parks and recreation17

commission for park and recreation purposes; ((or))18

(e) Official action by an agency of the state of Washington or by19

the county or city within which the land is located that disallows the20

present use of such land;21

(f) The creation, sale, or transfer of forestry riparian easements22

under section 504 of this act; or23

(g) The creation, sale, or transfer of a fee interest or a24

conservation easement for the riparian open space program under RCW25

76.09.040.26

(6) In a county with a population of more than one million27

inhabitants, the compensating tax specified in subsection (3) of this28

section shall not be imposed if the removal of classification as forest29

land pursuant to subsection (1) of this section resulted solely from:30

(a) An action described in subsection (5) of this section; or31

(b) A transfer of a property interest to a government entity, or to32

a nonprofit historic preservation corporation or nonprofit nature33

conservancy corporation, as defined in RCW 64.04.130, to protect or34

enhance public resources, or to preserve, maintain, improve, restore,35

limit the future use of, or otherwise to conserve for public use or36

enjoyment, the property interest being transferred. At such time as37

the property interest is not used for the purposes enumerated, the38

compensating tax shall be imposed upon the current owner.39
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Sec. 704. RCW 84.33.145 and 1997 c 299 s 3 are each amended to1

read as follows:2

(1) If no later than thirty days after removal of classification or3

designation the owner applies for classification under RCW 84.34.0204

(1), (2), or (3), then the classified or designated forest land shall5

not be considered removed from classification or designation for6

purposes of the compensating tax under RCW 84.33.120 or 84.33.140 until7

the application for current use classification under RCW 84.34.030 is8

denied or the property is removed from designation under RCW 84.34.108.9

Upon removal from designation under RCW 84.34.108, the amount of10

compensating tax due under this chapter shall be equal to:11

(a) The difference, if any, between the amount of tax last levied12

on such land as forest land and an amount equal to the new assessed13

valuation of such land when removed from designation under RCW14

84.34.108 multiplied by the dollar rate of the last levy extended15

against such land, multiplied by16

(b) A number equal to:17

(i) The number of years the land was classified or designated under18

this chapter, if the total number of years the land was classified or19

designated under this chapter and classified under chapter 84.34 RCW is20

less than ten; or21

(ii) Ten minus the number of years the land was classified under22

chapter 84.34 RCW, if the total number of years the land was classified23

or designated under this chapter and classified under chapter 84.34 RCW24

is at least ten.25

(2) Nothing in this section authorizes the continued classification26

or designation under this chapter or defers or reduces the compensating27

tax imposed upon forest land not transferred to classification under28

subsection (1) of this section which does not meet the necessary29

definitions of forest land under RCW 84.33.100. Nothing in this30

section affects the additional tax imposed under RCW 84.34.108.31

(3) In a county with a population of more than one million32

inhabitants, no amount of compensating tax is due under this section if33

the removal from classification under RCW 84.34.108 results from a34

transfer of property described in RCW 84.34.108(((5))) (6).35

Sec. 705. RCW 84.34.080 and 1992 c 69 s 11 are each amended to36

read as follows:37
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When land which has been classified under this chapter as open1

space land, farm and agricultural land, or timber land is applied to2

some other use, except through compliance with RCW 84.34.070, or except3

as a result solely from any one of the conditions listed in RCW4

84.34.108(((5))) (6), the owner shall within sixty days notify the5

county assessor of such change in use and additional real property tax6

shall be imposed upon such land in an amount equal to the sum of the7

following:8

(1) The total amount of the additional tax and applicable interest9

due under RCW 84.34.108; plus10

(2) A penalty amounting to twenty percent of the amount determined11

in subsection (1) of this section.12

Sec. 706. RCW 84.34.108 and 1999 c 139 s 2 are each amended to13

read as follows:14

(1) When land has once been classified under this chapter, a15

notation of such classification shall be made each year upon the16

assessment and tax rolls and such land shall be valued pursuant to RCW17

84.34.060 or 84.34.065 until removal of all or a portion of such18

classification by the assessor upon occurrence of any of the following:19

(a) Receipt of notice from the owner to remove all or a portion of20

such classification;21

(b) Sale or transfer to an ownership, except a transfer that22

resulted from a default in loan payments made to or secured by a23

governmental agency that intends to or is required by law or regulation24

to resell the property for the same use as before, making all or a25

portion of such land exempt from ad valorem taxation;26

(c) Sale or transfer of all or a portion of such land to a new27

owner, unless the new owner has signed a notice of classification28

continuance, except transfer to an owner who is an heir or devisee of29

a deceased owner shall not, by itself, result in removal of30

classification. ((The signed notice of continuance shall be attached31

to the real estate excise tax affidavit provided for in RCW32

82.45.150.)) The notice of continuance shall be on a form prepared by33

the department of revenue. If the notice of continuance is not signed34

by the new owner and attached to the real estate excise tax affidavit,35

all additional taxes calculated pursuant to subsection (((3))) (4) of36

this section shall become due and payable by the seller or transferor37

at time of sale. The county auditor shall not accept an instrument of38

ESHB 2091.SL p. 36



conveyance of classified land for filing or recording unless the new1

owner has signed the notice of continuance or the additional tax has2

been paid. The seller, transferor, or new owner may appeal the new3

assessed valuation calculated under subsection (((3))) (4) of this4

section to the county board of equalization. Jurisdiction is hereby5

conferred on the county board of equalization to hear these appeals;6

(d) Determination by the assessor, after giving the owner written7

notice and an opportunity to be heard, that all or a portion of such8

land no longer meets the criteria for classification under this9

chapter. The criteria for classification pursuant to this chapter10

continue to apply after classification has been granted.11

The granting authority, upon request of an assessor, shall provide12

reasonable assistance to the assessor in making a determination whether13

such land continues to meet the qualifications of RCW 84.34.020 (1) or14

(3). The assistance shall be provided within thirty days of receipt of15

the request.16

(2) Land may not be removed from classification because of:17

(a) The creation, sale, or transfer of forestry riparian easements18

under section 504 of this act; or19

(b) The creation, sale, or transfer of a fee interest or a20

conservation easement for the riparian open space program under RCW21

76.09.040.22

(3) Within thirty days after such removal of all or a portion of23

such land from current use classification, the assessor shall notify24

the owner in writing, setting forth the reasons for such removal. The25

seller, transferor, or owner may appeal such removal to the county26

board of equalization.27

(((3))) (4) Unless the removal is reversed on appeal, the assessor28

shall revalue the affected land with reference to full market value on29

the date of removal from classification. Both the assessed valuation30

before and after the removal of classification shall be listed and31

taxes shall be allocated according to that part of the year to which32

each assessed valuation applies. Except as provided in subsection33

(((5))) (6) of this section, an additional tax, applicable interest,34

and penalty shall be imposed which shall be due and payable to the35

county treasurer thirty days after the owner is notified of the amount36

of the additional tax. As soon as possible, the assessor shall compute37

the amount of such an additional tax, applicable interest, and penalty38

and the treasurer shall mail notice to the owner of the amount thereof39
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and the date on which payment is due. The amount of such additional1

tax, applicable interest, and penalty shall be determined as follows:2

(a) The amount of additional tax shall be equal to the difference3

between the property tax paid as "open space land", "farm and4

agricultural land", or "timber land" and the amount of property tax5

otherwise due and payable for the seven years last past had the land6

not been so classified;7

(b) The amount of applicable interest shall be equal to the8

interest upon the amounts of such additional tax paid at the same9

statutory rate charged on delinquent property taxes from the dates on10

which such additional tax could have been paid without penalty if the11

land had been assessed at a value without regard to this chapter;12

(c) The amount of the penalty shall be as provided in RCW13

84.34.080. The penalty shall not be imposed if the removal satisfies14

the conditions of RCW 84.34.070.15

(((4))) (5) Additional tax, applicable interest, and penalty, shall16

become a lien on such land which shall attach at the time such land is17

removed from classification under this chapter and shall have priority18

to and shall be fully paid and satisfied before any recognizance,19

mortgage, judgment, debt, obligation or responsibility to or with which20

such land may become charged or liable. Such lien may be foreclosed21

upon expiration of the same period after delinquency and in the same22

manner provided by law for foreclosure of liens for delinquent real23

property taxes as provided in RCW 84.64.050 now or as hereafter24

amended. Any additional tax unpaid on its due date shall thereupon25

become delinquent. From the date of delinquency until paid, interest26

shall be charged at the same rate applied by law to delinquent ad27

valorem property taxes.28

(((5))) (6) The additional tax, applicable interest, and penalty29

specified in subsection (((3))) (4) of this section shall not be30

imposed if the removal of classification pursuant to subsection (1) of31

this section resulted solely from:32

(a) Transfer to a government entity in exchange for other land33

located within the state of Washington;34

(b)(i) A taking through the exercise of the power of eminent35

domain, or (ii) sale or transfer to an entity having the power of36

eminent domain in anticipation of the exercise of such power, said37

entity having manifested its intent in writing or by other official38

action;39
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(c) A natural disaster such as a flood, windstorm, earthquake, or1

other such calamity rather than by virtue of the act of the landowner2

changing the use of such property;3

(d) Official action by an agency of the state of Washington or by4

the county or city within which the land is located which disallows the5

present use of such land;6

(e) Transfer of land to a church when such land would qualify for7

exemption pursuant to RCW 84.36.020;8

(f) Acquisition of property interests by state agencies or agencies9

or organizations qualified under RCW 84.34.210 and 64.04.130 for the10

purposes enumerated in those sections: PROVIDED, That at such time as11

these property interests are not used for the purposes enumerated in12

RCW 84.34.210 and 64.04.130 the additional tax specified in subsection13

(((3))) (4) of this section shall be imposed;14

(g) Removal of land classified as farm and agricultural land under15

RCW 84.34.020(2)(d); ((or))16

(h) Removal of land from classification after enactment of a17

statutory exemption that qualifies the land for exemption and receipt18

of notice from the owner to remove the land from classification;19

(i) The creation, sale, or transfer of forestry riparian easements20

under section 504 of this act; or21

(j) The creation, sale, or transfer of a fee interest or a22

conservation easement for the riparian open space program under RCW23

76.09.040.24

NEW SECTION. Sec. 707. A new section is added to chapter 76.0925

RCW to read as follows:26

Prior to the sale or transfer of land or perpetual timber rights27

subject to continuing forest land obligations under the forest28

practices rules adopted under section 204 of this act, as specifically29

identified in the forests and fish report the seller shall notify the30

buyer of the existence and nature of such a continuing obligation and31

the buyer shall sign a notice of continuing forest land obligation32

indicating the buyer’s knowledge thereof. The notice shall be on a33

form prepared by the department and shall be sent to the department by34

the seller at the time of sale or transfer of the land or perpetual35

timber rights and retained by the department. If the seller fails to36

notify the buyer about the continuing forest land obligation, the37

seller shall pay the buyer’s costs related to such continuing forest38
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land obligation, including all legal costs and reasonable attorneys’1

fees, incurred by the buyer in enforcing the continuing forest land2

obligation against the seller. Failure by the seller to send the3

required notice to the department at the time of sale shall be prima4

facie evidence, in an action by the buyer against the seller for costs5

related to the continuing forest land obligation, that the seller did6

not notify the buyer of the continuing forest land obligation prior to7

sale.8

PART VIII9

ENFORCEMENT10

Sec. 801. RCW 76.09.140 and 1993 c 482 s 1 are each amended to11

read as follows:12

(1) The department of natural resources may take any necessary13

action to enforce any final order or final decision, and may disapprove14

((for up to one year)) any forest practices application or notification15

submitted by any person who has failed to comply with a final order or16

final decision or has failed to pay any civil penalties as provided in17

RCW 76.09.170, for up to one year from the issuance of a notice of18

intent to disapprove notifications and applications under this section19

or until the violator pays all outstanding civil penalties and complies20

with all validly issued and outstanding notices to comply and stop work21

orders, whichever is longer. For purposes of chapter 482, Laws of22

1993, the terms "final order" and "final decision" shall mean the same23

as set forth in RCW 76.09.080, 76.09.090, and 76.09.110. The24

department shall provide written notice of its intent to disapprove an25

application or notification under this subsection. The department26

shall forward copies of its notice of intent to disapprove to any27

affected landowner. The disapproval period shall run from thirty days28

following the date of actual notice or when all administrative and29

judicial appellate processes, if any, have been exhausted. Any person30

provided the notice may seek review from the appeals board by filing a31

request for review within thirty days of the date of the notice of32

intent. While the notice of intent to disapprove is in effect, the33

violator may not serve as a person in charge of, be employed by,34

manage, or otherwise participate to any degree in forest practices.35

(2) On request of the department, the attorney general may take36

action necessary to enforce this chapter, including, but not limited37
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to((,)): Seeking penalties, interest, costs, and attorneys’ fees;1

enforcing final orders or decisions((,)); and seeking civil2

injunctions, show cause orders, or contempt orders.3

(3) A county may bring injunctive, declaratory, or other actions4

for enforcement for forest practice activities within its jurisdiction5

in the superior court as provided by law against the department, the6

forest landowner, timber owner or operator to enforce the forest7

practice ((regulations)) rules or any final order of the department, or8

the appeals board. No civil or criminal penalties shall be imposed for9

past actions or omissions if such actions or omissions were conducted10

pursuant to an approval or directive of the department. Injunctions,11

declaratory actions, or other actions for enforcement under this12

subsection may not be commenced unless the department fails to take13

appropriate action after ten days written notice to the department by14

the county of a violation of the forest practices rules or final orders15

of the department or the appeals board.16

(4)(a) The department may require financial assurance prior to the17

conduct of any further forest practices from an operator or landowner18

who within the preceding three-year period has:19

(i) Operated without an approved forest practices application,20

other than an unintentional operation in connection with an approved21

application outside the approved boundary of such an application;22

(ii) Continued to operate in breach of, or failed to comply with,23

the terms of an effective stop work order or notice to comply; or24

(iii) Failed to pay any civil or criminal penalty.25

(b) The department may deny any application for failure to submit26

financial assurances as required.27

Sec. 802. RCW 76.09.150 and 1974 ex.s. c 137 s 15 are each amended28

to read as follows:29

(1) The department shall make inspections of forest lands, before,30

during and after the conducting of forest practices as necessary for31

the purpose of ((insuring)) ensuring compliance with this chapter and32

the forest practices ((regulations)) rules and to ((insure)) ensure33

that no material damage occurs to the natural resources of this state34

as a result of such practices.35

(2) Any duly authorized representative of the department shall have36

the right to enter upon forest land at any reasonable time to enforce37
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the provisions of this chapter and the forest practices ((regulations))1

rules.2

(3) The department or the department of ecology may apply for an3

administrative inspection warrant to either Thurston county superior4

court, or the superior court in the county in which the property is5

located. An administrative inspection warrant may be issued where:6

(a) The department has attempted an inspection of forest lands7

under this chapter to ensure compliance with this chapter and the8

forest practice rules or to ensure that no potential or actual material9

damage occurs to the natural resources of this state, and access to all10

or part of the forest lands has been actually or constructively denied;11

or12

(b) The department has reasonable cause to believe that a violation13

of this chapter or of rules adopted under this chapter is occurring or14

has occurred.15

(4) In connection with any watershed analysis, any review of a16

pending application by an identification team appointed by the17

department, any compliance studies, any effectiveness monitoring, or18

other research that has been agreed to by a landowner, the department19

may invite representatives of other agencies, tribes, and interest20

groups to accompany a department representative and, at the landowner’s21

election, the landowner, on any such inspections. Reasonable efforts22

shall be made by the department to notify the landowner of the persons23

being invited onto the property and the purposes for which they are24

being invited.25

Sec. 803. RCW 76.09.170 and 1993 c 482 s 2 are each amended to26

read as follows:27

(1) Every person who violates any provision of RCW 76.09.01028

through 76.09.280 or of the forest practices rules, or who converts29

forest land to a use other than commercial timber operation within30

three years after completion of the forest practice without the consent31

of the county, city, or town, shall be subject to a penalty in an32

amount of not more than ten thousand dollars for every such violation.33

Each and every such violation shall be a separate and distinct offense.34

In case of a failure to comply with a stop work order, every day’s35

continuance shall be a separate and distinct violation. Every person36

who through an act of commission or omission procures, aids or abets in37

the violation shall be considered to have violated the provisions of38
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this section and shall be subject to the penalty in this section. No1

penalty shall be imposed under this section upon any governmental2

official, an employee of any governmental department, agency, or3

entity, or a member of any board or advisory committee created by this4

chapter for any act or omission in his or her duties in the5

administration of this chapter or of any rule adopted under this6

chapter.7

(2) The department shall develop and recommend to the board a8

penalty schedule to determine the amount to be imposed under this9

section. The board shall adopt by rule, pursuant to chapter 34.05 RCW,10

such penalty schedule to be effective no later than January 1, 1994.11

The schedule shall be developed in consideration of the following:12

(a) Previous violation history;13

(b) Severity of the impact on public resources;14

(c) Whether the violation of this chapter or its rules was15

intentional;16

(d) Cooperation with the department;17

(e) Repairability of the adverse effect from the violation; and18

(f) The extent to which a penalty to be imposed on a forest19

landowner for a forest practice violation committed by another should20

be reduced because the owner was unaware of the violation and has not21

received substantial economic benefits from the violation.22

(3) The penalty in this section shall be imposed by a notice in23

writing, either by certified mail with return receipt requested or by24

personal service, to the person incurring the same from the department25

describing the violation with reasonable particularity. Within fifteen26

days after the notice is received, the person incurring the penalty may27

apply in writing to the department for the remission or mitigation of28

such penalty. Upon receipt of the application, that department may29

remit or mitigate the penalty upon whatever terms that department in30

its discretion deems proper, provided the department deems such31

remission or mitigation to be in the best interests of carrying out the32

purposes of this chapter. The department shall have authority to33

ascertain the facts regarding all such applications in such reasonable34

manner and under such rule as it may deem proper.35

(4) Any person incurring a penalty under this section may appeal36

the penalty to the forest practices appeals board. Such appeals shall37

be filed within thirty days of receipt of notice imposing any penalty38

unless an application for remission or mitigation is made to the39
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department. When such an application for remission or mitigation is1

made, such appeals shall be filed within thirty days of receipt of2

notice from the department setting forth the disposition of the3

application for remission or mitigation.4

(5) The penalty imposed under this section shall become due and5

payable thirty days after receipt of a notice imposing the same unless6

application for remission or mitigation is made or an appeal is filed.7

When such an application for remission or mitigation is made, any8

penalty incurred under this section shall become due and payable thirty9

days after receipt of notice setting forth the disposition of such10

application unless an appeal is filed from such disposition. Whenever11

an appeal of the penalty incurred is filed, the penalty shall become12

due and payable only upon completion of all administrative and judicial13

review proceedings and the issuance of a final decision confirming the14

penalty in whole or in part.15

(6) If the amount of any penalty is not paid to the department16

within thirty days after it becomes due and payable, the attorney17

general, upon the request of the department, shall bring an action in18

the name of the state of Washington in the superior court of Thurston19

county or of any county in which such violator may do business, to20

recover such penalty, interest, costs, and attorneys’ fees. In all21

such actions the procedure and rules of evidence shall be the same as22

an ordinary civil action except as otherwise in this chapter provided.23

In addition to or as an alternative to seeking enforcement of penalties24

in superior court, the department may bring an action in district court25

as provided in Title 3 RCW, to collect penalties, interest, costs, and26

attorneys’ fees.27

(7) Penalties imposed under this section for violations associated28

with a conversion to a use other than commercial timber operation shall29

be a lien upon the real property of the person assessed the penalty and30

the department may collect such amount in the same manner provided in31

chapter 60.04 RCW for mechanics’ liens.32

(8) Any person incurring a penalty imposed under this section is33

also responsible for the payment of all costs and attorneys’ fees34

incurred in connection with the penalty and interest accruing on the35

unpaid penalty amount.36

PART IX37

WATERSHED ANALYSIS38
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Sec. 901. RCW 76.09.010 and 1993 c 443 s 1 are each amended to1

read as follows:2

(1) The legislature hereby finds and declares that the forest land3

resources are among the most valuable of all resources in the state;4

that a viable forest products industry is of prime importance to the5

state’s economy; that it is in the public interest for public and6

private commercial forest lands to be managed consistent with sound7

policies of natural resource protection; that coincident with8

maintenance of a viable forest products industry, it is important to9

afford protection to forest soils, fisheries, wildlife, water quantity10

and quality, air quality, recreation, and scenic beauty.11

(2) The legislature further finds and declares it to be in the12

public interest of this state to create and maintain through the13

adoption of this chapter a comprehensive state-wide system of laws and14

forest practices ((regulations)) rules which will achieve the following15

purposes and policies:16

(a) Afford protection to, promote, foster and encourage timber17

growth, and require such minimum reforestation of commercial tree18

species on forest lands as will reasonably utilize the timber growing19

capacity of the soil following current timber harvest;20

(b) Afford protection to forest soils and public resources by21

utilizing all reasonable methods of technology in conducting forest22

practices;23

(c) Recognize both the public and private interest in the24

profitable growing and harvesting of timber;25

(d) Promote efficiency by permitting maximum operating freedom26

consistent with the other purposes and policies stated herein;27

(e) Provide for regulation of forest practices so as to avoid28

unnecessary duplication in such ((regulation)) rules;29

(f) Provide for interagency input and intergovernmental and tribal30

coordination and cooperation;31

(g) Achieve compliance with all applicable requirements of federal32

and state law with respect to nonpoint sources of water pollution from33

forest practices;34

(h) To consider reasonable land use planning goals and concepts35

contained in local comprehensive plans and zoning regulations; ((and))36

(i) Foster cooperation among managers of public resources, forest37

landowners, Indian tribes and the citizens of the state; and38
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(j) Develop a watershed analysis system that addresses the1

cumulative effect of forest practices on, at a minimum, the public2

resources of fish, water, and public capital improvements of the state3

and its political subdivisions.4

(3) The legislature further finds and declares that it is also in5

the public interest of the state to encourage forest landowners to6

undertake corrective and remedial action to reduce the impact of mass7

earth movements and fluvial processes.8

(4) The legislature further finds and declares that it is in the9

public interest that the applicants for state forest practices permits10

should assist in paying for the cost of review and permitting necessary11

for the environmental protection of these resources.12

Sec. 902. RCW 76.09.220 and 1999 c 90 s 1 are each amended to read13

as follows:14

(1) The appeals board shall operate on either a part-time or a15

full-time basis, as determined by the governor. If it is determined16

that the appeals board shall operate on a full-time basis, each member17

shall receive an annual salary to be determined by the governor. If it18

is determined that the appeals board shall operate on a part-time19

basis, each member shall be compensated in accordance with RCW20

43.03.250. The director of the environmental hearings office shall21

make the determination, required under RCW 43.03.250, as to what22

statutorily prescribed duties, in addition to attendance at a hearing23

or meeting of the board, shall merit compensation. This compensation24

shall not exceed ten thousand dollars in a fiscal year. Each member25

shall receive reimbursement for travel expenses incurred in the26

discharge of his or her duties in accordance with the provisions of RCW27

43.03.050 and 43.03.060.28

(2) The appeals board shall as soon as practicable after the29

initial appointment of the members thereof, meet and elect from among30

its members a chair, and shall at least biennially thereafter meet and31

elect or reelect a chair.32

(3) The principal office of the appeals board shall be at the state33

capital, but it may sit or hold hearings at any other place in the34

state. A majority of the appeals board shall constitute a quorum for35

making orders or decisions, ((promulgating)) adopting rules ((and36

regulations)) necessary for the conduct of its powers and duties, or37

transacting other official business, and may act though one position on38
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the board be vacant. One or more members may hold hearings and take1

testimony to be reported for action by the board when authorized by2

rule or order of the board. The appeals board shall perform all the3

powers and duties granted to it in this chapter or as otherwise4

provided by law.5

(4) The appeals board shall make findings of fact and prepare a6

written decision in each case decided by it, and such findings and7

decision shall be effective upon being signed by two or more members8

and upon being filed at the appeals board’s principal office, and shall9

be open to public inspection at all reasonable times.10

(5) The appeals board shall either publish at its expense or make11

arrangements with a publishing firm for the publication of those of its12

findings and decisions which are of general public interest, in such13

form as to assure reasonable distribution thereof.14

(6) The appeals board shall maintain at its principal office a15

journal which shall contain all official actions of the appeals board,16

with the exception of findings and decisions, together with the vote of17

each member on such actions. The journal shall be available for public18

inspection at the principal office of the appeals board at all19

reasonable times.20

(7) The forest practices appeals board shall have exclusive21

jurisdiction to hear appeals arising from an action or determination by22

the department, and the department of fish and wildlife, and the23

department of ecology with respect to management plans provided for24

under RCW 76.09.350.25

(8)(a) Any person aggrieved by the approval or disapproval of an26

application to conduct a forest practice or the approval or disapproval27

of any landscape plan or permit or watershed analysis may seek review28

from the appeals board by filing a request for the same within thirty29

days of the approval or disapproval. Concurrently with the filing of30

any request for review with the board as provided in this section, the31

requestor shall file a copy of his or her request with the department32

and the attorney general. The attorney general may intervene to33

protect the public interest and ensure that the provisions of this34

chapter are complied with.35

(b) The review proceedings authorized in (a) of this subsection are36

subject to the provisions of chapter 34.05 RCW pertaining to procedures37

in adjudicative proceedings.38

p. 47 ESHB 2091.SL



*NEW SECTION. Sec. 903. In order to facilitate healthy streams*NEW SECTION. Sec. 903. In order to facilitate healthy streams*NEW SECTION. Sec. 903. In order to facilitate healthy streams1

and foster salmonid recovery efforts, the department of naturaland foster salmonid recovery efforts, the department of naturaland foster salmonid recovery efforts, the department of natural2

resources shall conduct a survey of publicly held lands in Washingtonresources shall conduct a survey of publicly held lands in Washingtonresources shall conduct a survey of publicly held lands in Washington3

with unconfined avulsing streams as defined in section 301 of this actwith unconfined avulsing streams as defined in section 301 of this actwith unconfined avulsing streams as defined in section 301 of this act4

that do not have sufficient forest canopy to adequately shade suchthat do not have sufficient forest canopy to adequately shade suchthat do not have sufficient forest canopy to adequately shade such5

streams. By January 1, 2001, the department shall report such findingsstreams. By January 1, 2001, the department shall report such findingsstreams. By January 1, 2001, the department shall report such findings6

to the legislature along with the reasons for the lack of canopy and anto the legislature along with the reasons for the lack of canopy and anto the legislature along with the reasons for the lack of canopy and an7

estimate of the resources needed and a schedule for reforestation ofestimate of the resources needed and a schedule for reforestation ofestimate of the resources needed and a schedule for reforestation of8

such lands.such lands.such lands.9

*Sec. 903 was vetoed. See message at end of chapter.10

PART X11

FOREST PRACTICES BOARD COMPOSITION12

Sec. 1001. RCW 76.09.030 and 1995 c 399 s 207 are each amended to13

read as follows:14

(1) There is hereby created the forest practices board of the state15

of Washington as an agency of state government consisting of members as16

follows:17

(a) The commissioner of public lands or the commissioner’s18

designee;19

(b) The director of the department of community, trade, and20

economic development or the director’s designee;21

(c) The director of the department of agriculture or the director’s22

designee;23

(d) The director of the department of ecology or the director’s24

designee;25

(e) The director of the department of fish and wildlife or the26

director’s designee;27

(f) An elected member of a county legislative authority appointed28

by the governor: PROVIDED, That such member’s service on the board29

shall be conditioned on the member’s continued service as an elected30

county official; and31

(((f))) (g) Six members of the general public appointed by the32

governor, one of whom shall be an owner of not more than five hundred33

acres of forest land, and one of whom shall be an independent logging34

contractor.35

(2) The director of the department of fish and wildlife’s service36

on the board may be terminated two years after the effective date of37
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this section if the legislature finds that after two years the1

department has not made substantial progress toward integrating the2

laws, rules, and programs governing forest practices, chapter 76.093

RCW, and the laws, rules, and programs governing hydraulic projects,4

chapter 75.20 RCW. Such a finding shall be based solely on whether the5

department of fish and wildlife makes substantial progress as defined6

in this subsection, and will not be based on other actions taken as a7

member of the board. Substantial progress shall include8

recommendations to the legislature for closer integration of the9

existing rule-making authorities of the board and the department of10

fish and wildlife, and closer integration of the forest practices and11

hydraulics permitting processes, including exploring the potential for12

a consolidated permitting process. These recommendations shall be13

designed to resolve problems currently associated with the existing14

dual regulatory and permitting processes.15

(3) The members of the initial board appointed by the governor16

shall be appointed so that the term of one member shall expire December17

31, 1975, the term of one member shall expire December 31, 1976, the18

term of one member shall expire December 31, 1977, the terms of two19

members shall expire December 31, 1978, and the terms of two members20

shall expire December 31, 1979. Thereafter, each member shall be21

appointed for a term of four years. Vacancies on the board shall be22

filled in the same manner as the original appointments. Each member of23

the board shall continue in office until his or her successor is24

appointed and qualified. The commissioner of public lands or the25

commissioner’s designee shall be the chairman of the board.26

(((3))) (4) The board shall meet at such times and places as shall27

be designated by the chairman or upon the written request of the28

majority of the board. The principal office of the board shall be at29

the state capital.30

(((4))) (5) Members of the board, except public employees and31

elected officials, shall be compensated in accordance with RCW32

43.03.250. Each member shall be entitled to reimbursement for travel33

expenses incurred in the performance of their duties as provided in RCW34

43.03.050 and 43.03.060.35

(((5))) (6) The board may employ such clerical help and staff36

pursuant to chapter 41.06 RCW as is necessary to carry out its duties.37
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PART XI1

WATER QUALITY COORDINATION2

Sec. 1101. RCW 90.48.420 and 1975 1st ex.s. c 200 s 13 are each3

amended to read as follows:4

(1) The department of ecology, pursuant to powers vested in it5

previously by chapter 90.48 RCW and consistent with the policies of6

said chapter and RCW 90.54.020(3), shall be solely responsible for7

establishing water quality standards for waters of the state. On or8

before January 1, 1975, the department of ecology shall examine9

existing ((regulations)) rules containing water quality standards and10

other applicable rules ((and regulations)) of said department11

pertaining to waters of the state affected by nonpoint sources of12

pollution arising from forest practices and, when it appears13

appropriate to the department of ecology, modify said ((regulations))14

rules. In any such examination or modification the department of15

ecology shall consider such factors, among others, as uses of the16

receiving waters, diffusion, down-stream cooling, and reasonable17

transient and short-term effects resulting from forest practices.18

((Promulgation)) Adoption of forest practices ((regulations)) rules19

pertaining to water quality by ((the department of ecology and)) the20

forest practices board((,)) shall be accomplished after reaching21

agreement with the director of the department or the director’s22

designee on the board. Adoption shall be accomplished so that23

compliance with such forest practice ((regulations)) rules will achieve24

compliance with water pollution control laws.25

(2) The department of ecology shall monitor water quality to26

determine whether revisions in such water quality standards or27

revisions in such forest practices ((regulations)) rules are necessary28

to accomplish the foregoing result, and either ((promulgate)) adopt29

appropriate revisions to such water quality standards or propose30

appropriate revisions to such forest practices ((regulations)) rules or31

both.32

(3) Notwithstanding any other provisions of chapter 90.48 RCW or of33

the rules ((and regulations promulgated)) adopted thereunder, no permit34

system pertaining to nonpoint sources of pollution arising from forest35

practices shall be authorized, and no civil or criminal penalties shall36

be imposed with respect to any forest practices conducted in full37

compliance with the applicable provisions of RCW 76.09.010 through38
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76.09.280, forest practices ((regulations)) rules, and any approvals or1

directives of the department of natural resources thereunder.2

(4) Prior to the department of ecology taking action under statutes3

or ((regulations)) rules relating to water quality, regarding4

violations of water quality standards arising from forest practices,5

the department of ecology shall notify the department of natural6

resources.7

PART XII8

STATE ENVIRONMENTAL POLICY ACT9

NEW SECTION. Sec. 1201. A new section is added to chapter 43.21C10

RCW to read as follows:11

(1) Decisions pertaining to the following kinds of actions under12

chapter . . ., Laws of 1999 1st sp. sess. (this act) are not subject to13

any procedural requirements implementing RCW 43.21C.030(2)(c): (a)14

Approval of forest road maintenance and abandonment plans under chapter15

76.09 RCW and RCW 75.20.100; (b) approval by the department of natural16

resources of future timber harvest schedules involving east-side clear17

cuts under rules implementing chapter 76.09 RCW; (c) acquisitions of18

forest lands in stream channel migration zones under RCW 76.09.040; and19

(d) acquisitions of conservation easements pertaining to forest lands20

in riparian zones under section 504 of this act.21

(2) For purposes of the department’s threshold determination on a22

watershed analysis, the department shall not make a determination of23

significance unless the prescriptions themselves, compared to rules or24

prescriptions in place prior to the analysis, will cause probable25

significant adverse impact on elements of the environment other than26

those addressed in the watershed analysis process. Nothing in this27

subsection shall be construed to effect the outcome of pending28

litigation regarding the department’s authority in making a threshold29

determination on a watershed analysis.30

PART XIII31

FEDERAL ASSURANCES32

NEW SECTION. Sec. 1301. A new section is added to chapter 75.4633

RCW under the subchapter heading "federal assurances related to forest34
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practices conducted under the state salmon recovery strategy" to read1

as follows:2

(1) Chapter . . ., Laws of 1999 1st sp. sess. (this act) has been3

enacted on the assumption that the federal assurances described in the4

forests and fish report as defined in RCW 76.09.020 will be obtained5

and that forest practices conducted in accordance with chapter . . .,6

Laws of 1999 1st sp. sess. (this act) and the rules adopted under7

chapter . . ., Laws of 1999 1st sp. sess. (this act) will not be8

subject to additional regulations or restrictions for aquatic resources9

except as provided in the forests and fish report.10

(2) The occurrence of any of the following events shall constitute11

a failure of assurances:12

(a) Either (i) the national marine fisheries service or the United13

States fish and wildlife service fails to promulgate an effective rule14

under 16 U.S.C. Sec. 1533(d) covering each aquatic resource that is15

listed as threatened under the endangered species act within two years16

after the date on which the aquatic resource is so listed or, in the17

case of bull trout, within two years after the effective date of this18

section; or (ii) any such rule fails to permit any incidental take that19

would occur from the conduct of forest practices in compliance with the20

rules adopted under chapter . . ., Laws of 1999 1st sp. sess. (this21

act) or fails to confirm that such forest practices would not otherwise22

be in violation of the endangered species act and the regulations23

promulgated under that act. However, this subsection (2)(a) is not24

applicable to any aquatic resource covered by an incidental take permit25

described in (c) of this subsection;26

(b) Either the national marine fisheries service or the United27

States fish and wildlife service shall promulgate an effective rule28

under 16 U.S.C. Sec. 1533(d) covering any aquatic resource that would29

preclude the conduct of forest practices consistent with the30

prescriptions outlined in the forests and fish report. However, this31

subsection (2)(b) is not applicable to any aquatic resource covered by32

an incidental take permit described in (c) of this subsection;33

(c) Either the secretary of the interior or the secretary of34

commerce fails to issue an acceptable incidental take permit under 1635

U.S.C. Sec. 1539(a) covering all fish and wildlife species included36

within aquatic resources on or before June 30, 2003. An acceptable37

incidental take permit will (i) permit the incidental take, if any, of38

all fish and wildlife species included within aquatic resources39
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resulting from the conduct of forest practices in compliance with the1

prescriptions outlined in the forests and fish report; (ii) provide2

protection to the state of Washington and its subdivisions and to3

landowners and operators; (iii) not require the commitment of4

additional resources beyond those required to be committed under the5

forests and fish report; and (iv) provide "no-surprises" protection as6

described in 50 C.F.R. Parts 17 and 222 (1998);7

(d) Either the national marine fisheries service or the United8

States fish and wildlife service fails to promulgate an effective rule9

under 16 U.S.C. Sec. 1533(d) within five years after the date on which10

a fish species is listed as threatened or endangered under the11

endangered species act which prohibits actions listed under 16 U.S.C.12

1538;13

(e) The environmental protection agency or department of ecology14

fails to provide the clean water act assurances described in appendix15

M to the forests and fish report; or16

(f) The assurances described in (a) through (e) of this subsection17

are reversed or otherwise rendered ineffective by subsequent federal18

legislation or rulemaking or by final decision of any court of19

competent jurisdiction.20

Upon the occurrence of a failure of assurances, any agency, tribe,21

or other interested person including, without limitation, any forest22

landowner, may provide written notice of the occurrence of such failure23

of assurances to the legislature and to the office of the governor.24

Promptly upon receipt of such a notice, the governor shall review25

relevant information and if he or she determines that a failure of26

assurances has occurred, the governor shall make such a finding in a27

written report with recommendations and deliver such report to the28

legislature. Upon notice of the occurrence of a failure of assurances,29

the legislature shall review chapter . . ., Laws of 1999 1st sp. sess.30

(this act), all rules adopted by the forest practices board, the31

department of ecology, or the department of fish and wildlife at any32

time after January 1, 1999, that were adopted primarily for the33

protection of one or more aquatic resources and affect forest practices34

and the terms of the forests and fish report, and shall take such35

action, including the termination of funding or the modification of36

other statutes, as it deems appropriate.37

(3) The governor may negotiate with federal officials, directly or38

through designated representatives, on behalf of the state and its39
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agencies and subdivisions, to obtain assurances from federal agencies1

to the effect that compliance with the forest practices rules as2

amended under chapter . . ., Laws of 1999 1st sp. sess. (this act) and3

implementation of the recommendations in the forests and fish report4

will satisfy federal requirements under the endangered species act and5

the clean water act and related regulations, including the negotiation6

of a rule adopted under section 4(d) of the endangered species act,7

entering into implementation agreements and receiving incidental take8

permits under section 10 of the endangered species act or entering into9

other intergovernmental agreements.10

PART XIV11

MISCELLANEOUS12

NEW SECTION. Sec. 1401. RCW 90.28.150 (Improving streams for13

logging) and 1891 c 120 s 1 are each repealed.14

NEW SECTION. Sec. 1402. A new section is added to chapter 76.0915

RCW to read as follows:16

The forests and fish account is created in the state treasury.17

Receipts from appropriations, federal grants, and gifts from private18

organizations and individuals or other sources may be deposited into19

the account. Moneys in the account may be spent only after20

appropriation. Expenditures from the account may only be used for the21

establishment and operation of the small forest landowner office under22

section 503 of this act, the purchase of easements under section 504 of23

this act, the purchase of lands under RCW 76.09.040, or other24

activities necessary to implement chapter . . ., Laws of 1999 1st sp.25

sess. (this act).26

NEW SECTION. Sec. 1403. Part headings used in this act are not27

any part of the law.28

*NEW SECTION. Sec. 1404. If by December 31, 2004, harvest levels*NEW SECTION. Sec. 1404. If by December 31, 2004, harvest levels*NEW SECTION. Sec. 1404. If by December 31, 2004, harvest levels29

of Snake river fall chinook salmon, Lower Columbia river wild chinookof Snake river fall chinook salmon, Lower Columbia river wild chinookof Snake river fall chinook salmon, Lower Columbia river wild chinook30

salmon and Willamette river spring chinook salmon in Alaskan waters aresalmon and Willamette river spring chinook salmon in Alaskan waters aresalmon and Willamette river spring chinook salmon in Alaskan waters are31

not reduced twenty-five percent from 1997 harvest levels, this act isnot reduced twenty-five percent from 1997 harvest levels, this act isnot reduced twenty-five percent from 1997 harvest levels, this act is32

null and void.null and void.null and void.33

*Sec. 1404 was vetoed. See message at end of chapter.34
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NEW SECTION. Sec. 1405. Sections 201, 202, and 203 of this act1

are necessary for the immediate preservation of the public peace,2

health, or safety, or support of the state government and its existing3

public institutions, and take effect immediately.4

Passed the House May 19, 1999.
Passed the Senate May 17, 1999.
Approved by the Governor June 7, 1999, with the exception of

certain items that were vetoed.
Filed in Office of Secretary of State June 7, 1999.

Note: Governor’s explanation of partial veto is as follows:1

"I am returning herewith, without my approval as to sections 9032
and 1404, Engrossed Substitute House Bill No. 2091 entitled:3

"AN ACT Relating to forest practices as they affect the recovery of4
salmon and other aquatic resources;"5

Engrossed Substitute House Bill No. 2091 establishes legislative6
direction for the use of the Forest and Fish Report of February 1999,7
prepared by the Forest Practices Board, to protect salmon habitat and8
water quality.9

Section 903 of the bill would direct the Department of Natural10
Resources to evaluate certain publicly held lands, report the reasons11
those lands may not provide sufficient shade to streams, and estimate12
the resources needed to reforest the lands. This activity would13
involve considerable staff time and expense (approximately $250,000)14
and money for it was not included in the budget passed by the15
legislature. Given the funding strain already inherent in the16
requirements of this legislation, I prefer to veto this section.17

Section 1404 of the bill would make this act null and void if18
harvest levels of certain salmon runs in Alaskan waters were not19
reduced by twenty-five percent by December 31, 2004. This section was20
added to the bill immediately prior to final passage and was not part21
of the negotiated package. It is vague and ambiguous. Further, it22
would provide an unnecessary linkage between two distinct elements of23
a comprehensive salmon protection strategy. It would jeopardize the24
goal of long-term certainty intended with this legislation, risk the25
loss of federal assurances against certain types of lawsuits due to the26
incidental take of salmon, and make unworkable long-term incentive27
programs such as the forestry riparian easement program.28

For these reasons, I have vetoed sections 903 and 1404 of Engrossed29
Substitute House Bill No. 2091. With the exception of sections 903 and30
1404, ESHB 2091 is approved."31
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D.  Forest and Fish Report -  
Federal Assurances (House Bill 2570)  

The 2002 Federal Assurances House Bill 2570 was a law that extended the time period 
for obtaining federal assurances related to the Forests and Fish Report (Appendix B) and 
the Forests and Fish Law (Appendix C). 
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                           HOUSE BILL 2570 
           _______________________________________________ 
 
                      AS AMENDED BY THE SENATE 
 
              Passed Legislature - 2002 Regular Session 
 
State of Washington       57th Legislature       2002 Regular Session 
 
By Representatives Doumit, Sump, Buck and Hatfield 
 
Read first time 01/22/2002.  Referred to Committee on Natural 
Resources. 
    AN ACT Relating to extending the time period for federal assurances 
related to the forests and fish report; and amending RCW 77.85.190. 
 
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF WASHINGTON: 
 
    Sec. 1.  RCW 77.85.190 and 1999 sp.s. c 4 s 1301 are each amended 
to read as follows: 
    (1) Chapter 4, Laws of 1999 sp. sess. has been enacted on the 
assumption that the federal assurances described in the forests and 
fish report as defined in RCW 76.09.020 will be obtained and that 
forest practices conducted in accordance with chapter 4, Laws of 1999 
sp. sess. and the rules adopted under chapter 4, Laws of 1999 sp. sess. 
will not be subject to additional regulations or restrictions for 
aquatic resources except as provided in the forests and fish report. 
    (2) The occurrence of any of the following events shall constitute 
a failure of assurances: 
    (a) Either (i) the national marine fisheries service or the United 
States fish and wildlife service fails to promulgate an effective rule 
under 16 U.S.C. Sec. 1533(d) covering each aquatic resource that is 
listed as threatened under the endangered species act within two years 
after the date on which the aquatic resource is so listed or, in the 
case of bull trout, within two years after August 18, 1999; or (ii) any 
such rule fails to permit any incidental take that would occur from the 
conduct of forest practices in compliance with the rules adopted under 
chapter 4, Laws of 1999 sp. sess. or fails to confirm that such forest 
practices would not otherwise be in violation of the endangered species 
act and the regulations promulgated under that act.  However, this 
subsection (2)(a) is not applicable to any aquatic resource covered by 
an incidental take permit described in (c) of this subsection; 
    (b) Either the national marine fisheries service or the United 
States fish and wildlife service shall promulgate an effective rule 
under 16 U.S.C. Sec. 1533(d) covering any aquatic resource that would 
preclude the conduct of forest practices consistent with the 
prescriptions outlined in the forests and fish report.  However, this 
subsection (2)(b) is not applicable to any aquatic resource covered by 
an incidental take permit described in (c) of this subsection; 
    (c) Either the secretary of the interior or the secretary of 
commerce fails to issue an acceptable incidental take permit under 16 
U.S.C. Sec. 1539(a) covering all fish and wildlife species included 



within aquatic resources on or before June 30, (({- 2003 -})) {+ 2005 
+}.  An acceptable incidental take permit will (i) permit the 
incidental take, if any, of all fish and wildlife species included 
within aquatic resources resulting from the conduct of forest practices 
in compliance with the prescriptions outlined in the forests and fish 
report; (ii) provide protection to the state of Washington and its 
subdivisions and to landowners and operators; (iii) not require the 
commitment of additional resources beyond those required to be 
committed under the forests and fish report; and (iv) provide "no- 
surprises" protection as described in 50 C.F.R. Parts 17 and 222 
(1998); 
    (d) Either the national marine fisheries service or the United 
States fish and wildlife service fails to promulgate an effective rule 
under 16 U.S.C. Sec. 1533(d) within five years after the date on which 
a fish species is listed as threatened or endangered under the 
endangered species act which prohibits actions listed under 16 U.S.C. 
1538; 
    (e) The environmental protection agency or department of ecology 
fails to provide the clean water act assurances described in appendix 
M to the forests and fish report; or 
    (f) The assurances described in (a) through (e) of this subsection 
are reversed or otherwise rendered ineffective by subsequent federal 
legislation or rule making or by final decision of any court of 
competent jurisdiction. 
    Upon the occurrence of a failure of assurances, any agency, tribe, 
or other interested person including, without limitation, any forest 
landowner, may provide written notice of the occurrence of such failure 
of assurances to the legislature and to the office of the governor.  
Promptly upon receipt of such a notice, the governor shall review 
relevant information and if he or she determines that a failure of 
assurances has occurred, the governor shall make such a finding in a 
written report with recommendations and deliver such report to the 
legislature.  Upon notice of the occurrence of a failure of assurances, 
the legislature shall review chapter 4, Laws of 1999 sp. sess., all 
rules adopted by the forest practices board, the department of ecology, 
or the department of fish and wildlife at any time after January 1, 
1999, that were adopted primarily for the protection of one or more 
aquatic resources and affect forest practices and the terms of the 
forests and fish report, and shall take such action, including the 
termination of funding or the modification of other statutes, as it 
deems appropriate. 
    (3) The governor may negotiate with federal officials, directly or 
through designated representatives, on behalf of the state and its 
agencies and subdivisions, to obtain assurances from federal agencies 
to the effect that compliance with the forest practices rules as 
amended under chapter 4, Laws of 1999 sp. sess. and implementation of 
the recommendations in the forests and fish report will satisfy federal 
requirements under the endangered species act and the clean water act 
and related regulations, including the negotiation of a rule adopted 
under section 4(d) of the endangered species act, entering into 
implementation agreements and receiving incidental take permits under 
section 10 of the endangered species act or entering into other 
intergovernmental agreements. 



    {+ (4)(a) It is expressly understood that the state will pursue a 
rule delineating federal assurances under 16 U.S.C. Sec. 1533(d) and 
may concurrently develop a Sec. 10(a) habitat conservation plan by June 
2005.  The department of natural resources must report regularly to the 
house of representatives and senate natural resources committees on the 
progress of the program, and on any technical or legal issues that may 
arise. 
    (b) The forest and fish agreement as embodied in chapter 4, Laws of 
1999 sp. sess. and this chapter, the rules adopted by the forest 
practices board to implement this chapter, and all protections for 
small forest landowners, are reaffirmed as part of the extension of 
time granted in this act and will be collectively included in the 
federal assurances sought by the state of Washington. +} 
    Passed the House March 9, 2002. 
    Passed the Senate March 6, 2002. 
    Approved by the Governor March 28, 2002. 
    Filed in Office of Secretary of State March 28, 2002. 
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E.  Chapter 76.09 RCW (Forest Practices)  

The Forest Practices Act (the Act) was originally passed in 1974 – Washington’s first 
comprehensive law addressing the impacts of forest practices on the environment.  The 
goal of the Act is to protect the state’s natural resources while maintaining a viable forest 
industry.  The Act also established the Forest Practices Board (the Board).  The Board 
works with the public, stakeholders and the Department of Natural Resources to develop 
and adopt forest practices rules and approve guidelines that apply to practices on  
non-Federal and non-tribal forestlands. 
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Chapter 76.09 RCW 
Forest Practices 
 
RCW Sections 
76.09.010 Legislative finding and declaration. 
76.09.020 Definitions. 
76.09.030 Forest practices board - Created - Membership - Terms - Vacancies - Meetings - Compensation, 
travel expenses - Staff. 
76.09.040 Forest practices rules - Adoption - Review of proposed rules - Hearings - Riparian open space 
program. 
76.09.050 Rules establishing classes of forest practices - Applications for classes of forest practices - 
Approval or disapproval - Notifications - Procedures - Appeals - Waiver. 
76.09.055 Findings - Emergency rule making authorized. 
76.09.060 Applications for forest practices - Form - Contents - Conversion of forest land to other use - Six-
year moratorium - New applications - Approval - Emergencies. 
76.09.063 Forest practices permit - Habitat incentives agreement. 
76.09.065 Forest practices application or notification -- Fee. 
76.09.067 Application for forest practices - Owner of perpetual timber rights. 
76.09.070 Reforestation - Requirements - Procedures - Notification on sale or transfer. 
76.09.080 Stop work orders - Grounds - Contents - Procedure - Appeals. 
76.09.090 Notice of failure to comply - Contents - Procedures - Appeals - Hearing - Final order - 
Limitations on actions. 
76.09.100 Failure to comply with water quality protection - Department of ecology authorized to petition 
appeals board - Action on petition. 
76.09.110 Final orders or final decisions binding upon all parties. 
76.09.120 Failure of owner to take required course of action - Notice of cost - Department authorized to 
complete course of action - Liability of owner for costs - Lien. 
76.09.130 Failure to obey stop work order - Departmental action authorized - Liability of owner or operator 
for costs. 
76.09.140 Enforcement. 
76.09.150 Inspection - Right of entry. 
76.09.160 Right of entry by department of ecology. 
76.09.170 Violations - Conversion to nontimber operation - Penalties - Remission or mitigation - Appeals - 
Lien. 
76.09.180 Disposition of moneys received as penalties, reimbursement for damages. 
76.09.190 Additional penalty, gross misdemeanor. 
76.09.210 Forest practices appeals board - Created - Membership - Terms - Vacancies - Removal. 
76.09.220 Forest practices appeals board - Compensation - Travel expenses - Chair - Office - Quorum - 
Powers and duties - Jurisdiction - Review. 
76.09.230 Forest practices appeals board - Mediation - Appeal procedure - Judicial review. 
76.09.240 Class IV forest practices - Counties and cities adopt standards - Administration and enforcement 
of regulations - Restrictions upon local political subdivisions or regional entities - Exceptions and 
limitations. 
76.09.250 Policy for continuing program of orientation and training. 
76.09.260 Department to represent state's interest - Cooperation with other public agencies - Grants and 
gifts. 
76.09.270 Annual determination of state's research needs - Recommendations. 
76.09.280 Removal of log and debris jams from streams. 
76.09.285 Water quality standards affected by forest practices. 
76.09.290 Inspection of lands - Reforestation. 
76.09.300 Mass earth movements and fluvial processes - Program to correct hazardous conditions on sites 
associated with roads and railroad grades - Hazard-reduction plans. 
76.09.305 Advisory committee to review hazard-reduction plans authorized - Compensation, travel 
expenses. 



76.09.310 Hazard-reduction program - Notice to landowners within areas selected for review - Proposed 
plans - Objections to plan, procedure - Final plans - Appeal. 
76.09.315 Implementation of hazard-reduction measures - Election - Notice and application for cost-
sharing funds - Inspection - Letter of compliance - Limitations on liability. 
76.09.320 Implementation of hazard-reduction program - Cost sharing by department - Limitations. 
76.09.330 Legislative findings - Liability from naturally falling trees required to be left standing. 
76.09.340 Certain forest practices exempt from rules and policies under this chapter. 
76.09.350 Long-term multispecies landscape management plans - Pilot projects, selection - Plan approval, 
elements - Notice of agreement recorded - Memorandums of agreements - Report, evaluation. 
76.09.360 Single multiyear permit. 
76.09.368 Intent - Small forest landowners - Alternate plan processes/alternate harvest restrictions - Report 
to the legislature. 
76.09.370 Findings - Forests and fish report - Adoption of rules. 
76.09.380 Report to the legislature - Emergency rules - Permanent rules. 
76.09.390 Sale of land or timber rights with continuing obligations - Notice - Failure to notify - Exemption. 
76.09.400 Forests and fish account - Created. 
76.09.410 Road maintenance and abandonment plans - Fish passage barriers. 
76.09.420 Road maintenance and abandonment plans - Rules - Checklist - Report to the legislature - 
Emergency rules. 
76.09.430 Application to RCW 76.13.150. 
76.09.440 Small forest landowner - Fish passage barriers. 
76.09.450 Small forest landowner - Defined. 
76.09.900 Short title. 
76.09.905 Air pollution laws not modified. 
76.09.910 Shoreline management act, hydraulics act, other statutes and ordinances not modified - 
Exceptions. 
76.09.915 Repeal and savings. 
76.09.920 Application for extension of prior permits. 
76.09.925 Effective dates - 1974 ex.s. c 137. 
76.09.935 Severability - 1974 ex.s. c 137. 
 
 



The following is a list of forest practices rules that are incorporated into the Forest 
Practices HCP.  Forest practices rules pertaining to upland wildlife species and the 
application of forest chemicals are not provided for under the provisions of this HCP and 
therefore are not included in this list.   
 
WAC 222 - Forest Practices Rules  
Chapter and Sub-Chapter 
 
Chapter 222-08 - Practices and Procedures  
222-08-010  Purpose  
222-08-020  Definitions 
222-08-030  Function, organization, and office 
222-08-040  Operations and procedures 
222-08-050  Public records—Availability 
222-08-060*  Public records officer 
222-08-070  Public records index 
222-08-080  Protection of public records 
222-08-090  Disclosure of public records 
222-08-100  Petitions for adoption, repeal or amendment of a rule 
222-08-120  Inapplicability of model rules adopted by the chief administrative law judge 
222-08-130  Ethics standards 
222-08-140  Orientation and training 
222-08-150  Reporting procedures 
222-08-160  Continuing review of forest practices rules 

  
Chapter 222-10 - State Environmental Policy Act Guidelines  
222-10-010  Policies and authorities 
222-10-030  SEPA policies for potentially unstable slopes and landforms 
222-10-035  Watershed analysis SEPA policies 
222-10-040  Class IV-Special threatened and endangered species SEPA policies 
222-10-041  Northern spotted owls 
222-10-042  Marbled murrelets 
222-10-050  Adoption by reference 
222-10-070  Additional definitions 
222-10-090  Designation of responsible official 
222-10-110  Board’s SEPA public information center 
222-10-120  Exemption for emergency actions 
222-10-125  Exemption from RCW 43.21C.030 (2)(c) 
222-10-130  Lead agency, agency with jurisdiction, consulted agency 
 
Chapter 222-12 - Policy and Organization  
222-12-010*  Authority 
222-12-020  Rule sections 
222-12-030  Classes of forest practices  
222-12-040  Alternate plans--Policy  
222-12-0401  Alternate plans--Process  
222-12-0402  Assistance available for small forest landowners  



222-12-0403  Cooperative development of guidelines for alternate plans  
222-12-0404  Cooperation for effective alternate planning  
222-12-0405  Auditing and monitoring  
222-12-041  Use of approved state and federal conservation agreements for aquatic 
                     resources  
222-12-044  Cooperative opportunities  
222-12-045  Adaptive management program  
222-12-046  Cumulative effects  
222-12-050  Notices to comply--Stop work orders  
222-12-060  Supplemental directives  
222-12-070  Enforcement policy  
222-12-080  Administrative and judicial appeals  
222-12-090  Forest practices board manual  
 
Chapter 222-16 - Definitions & RMAP Emergency Rule  
222-16-010*  General definitions 
222-16-030  Water typing system 
222-16-031  Interim water typing system 
222-16-035  Wetland typing system 
222-16-036  Wetland mapping 
222-16-050  Classes of forest practices 
222-16-051  Exception to Class IV-Special 
222-16-060  Lands with a likelihood of future conversion 
222-16-070  Pesticide uses with the potential for a substantial impact on the environment 
222-16-080  Critical habitats (state) of threatened and endangered species 
222-16-085  Northern spotted owl habitats 
222-16-086  Northern spotted owl special emphasis areas and goals  
222-16-087  Marbled murrelet special landscape 
222-16-100  Planning options for the northern spotted owl 
222-16-105  Cooperative habitat enhancement agreements 
 
Chapter 222-20* - Application and Notification & RMAP Emergency Rule 
222-20-010  Applications and notifications - Policy  
222-20-015  Multiyear permits 
222-20-020  Application time limits 
222-20-030  Delivery of notifications and applications--Receipts--File numbers  
222-20-040  Approval conditions 
222-20-050  Conversion to nonforest use 
222-20-055  Continuing forest land obligations 
222-20-060  Deviation from prior application or notification 
222-20-070  Emergency forest practices  
222-20-075  Exotic forest insect or disease outbreaks 
222-20-080  Application and notification expiration  
222-20-090  Options for filing applications  
222-20-100  Notice to parks and OAHP 
222-20-110  Notice of forest practices to cities and towns 



222-20-120  Notice of forest practices to affected Indian tribes   
222-20-130  Notice and administration in CRGNSA special management area 
 
Chapter 222-21 - Small Forest Landowner Forestry Riparian Easement Program  
222-21-005  Policy  
222-21-010  Definitions  
222-21-020  Criteria for accepting riparian easement 
222-21-030  Document standards  
222-21-035  Description of easement  
222-21-040  Timber cruises  
222-21-045  Valuation  
222-21-050  Payment of compensation  
222-21-060  Commercially reasonable harvest  
222-21-061  Criteria when commercially reasonable harvest is not possible  
222-21-065  Uneconomic to harvest  
222-21-070  Blowdown and salvage  
222-21-080  Eminent domain  
222-21-090  Internal department of natural resources review of small forest landowner  
                     office compensation decisions  
 
Chapter 222-22 - Watershed Analysis  
222-22-010  Policy  
222-22-020  Watershed administrative units  
222-22-030  Qualification of watershed resource analysts, specialists, and field managers  
222-22-040  Watershed prioritization  
222-22-045  Cultural resources  
222-22-050  Level 1 watershed resource assessment  
222-22-060  Level 2 watershed resource assessment  
222-22-070  Prescription and management strategies  
222-22-075  Monitoring  
222-22-076  Restoration  
222-22-080  Approval of watershed analysis  
222-22-090  Use and review of watershed analysis  
222-22-100  Application review prior to watershed analysis 
 
Chapter 222-23 - Riparian Open Space Program  
222-23-010  Policy and definitions 
222-23-020  Submitting and processing of applications for the riparian open space  
                     program 
222-23-025  Priorities for conveyances—Use of lands conveyed 
222-23-030  Conveyance forms and procedure 
 
Chapter 222-24 - Road Construction and Maintenance & RMAP Emergency Rule 
222-24-010  Policy 
222-24-015  Construction in wetlands 
222-24-020  Road location and design 



222-24-026  Temporary roads 
222-24-030  Road construction 
222-24-035  Landing location and construction 
222-24-040  Water crossing structures 
222-24-050  Road maintenance and abandonment 
222-24-051  Large forest landowner road maintenance schedule 
222-24-0511  Small forest landowner road maintenance planning 
222-24-0512  Forest landowner exempted from road maintenance and abandonment  
                       planning 
222-24-052  Road maintenance 
222-24-060  Rock quarries, gravel pits, borrow pits, and spoil disposal areas 
 
Chapter 222-30 - Timber Harvesting  
222-30-010  Policy--Timber harvesting  
222-30-020  Harvest unit planning and design  
222-30-021  Western Washington riparian management zones  
222-30-022  Eastern Washington riparian management zones  
222-30-023  Riparian management zones for exempt 20-acre parcels  
222-30-025  Even-aged harvest--Size and timing  
222-30-030  Stream bank integrity  
222-30-040  Shade requirements to maintain water temperature  
222-30-045  Salvage logging within riparian management zones  
222-30-050  Felling and bucking  
222-30-060  Cable yarding  
222-30-065  Helicopter yarding  
222-30-070  Ground-based logging systems  
222-30-080  Landing cleanup  
222-30-090  Postharvest site preparation  
222-30-100  Slash disposal or prescribed burning  
222-30-110  Timber harvesting on islands  
222-30-120  Rate of harvest monitoring  
 
Chapter 222-34 - Reforestation  
222-34-010  Required reforestation--West of Cascades Summit 
222-34-020  Required reforestation--East of Cascades Summit 
222-34-030  Reforestation--Plans--Reports--Inspections.  
222-34-040  Site preparation and rehabilitation 
222-34-050  Urban and other lands exempted from the reforestation requirements.  
 
Chapter 222-38 - Forest Chemicals  
222-38-010  Policy-Forest chemicals 
222-38-020  Handling, storage, and application of pesticides 
222-38-030  Handling, storage, and application of fertilizers 
222-38-040  Handling, storage, and application of other forest chemicals 
 
Chapter 222-42 - Supplemental directives  



222-42-010  Supplemental directives 
 
Chapter 222-46 - Consultation Enforcement  
222-46-010  Policy-Enforcement 
222-46-012  Representatives on inspections 
222-46-015  Enforcement within the CRGNSA special management area 
222-46-020  Informal conferences 
222-46-030  Notice to comply 
222-46-040  Stop work orders 
222-46-050  Corrective action 
222-46-060  Civil penalties 
222-46-065  Base penalty schedule 
222-46-070  Injunctions, civil suits, disapprovals 
222-46-080  Criminal penalty 
222-46-090  Financial assurances 
 
Chapter 222-50 - Relationship to Other Laws and Regulations  
222-50-010  Policy 
222-50-020  Other agency requirements 
222-50-030  Interagency agreements 
222-50-040  Safety and health 
222-50-050  Forest fire prevention and suppression 
222-50-060  Other regulatory programs administered by the department 
 
*  WAC was changed since December 2004 when the Draft FPHCP was published.   
 
 
 
To obtain more information on Chapter 76.09 RCW and on WAC 222 - Forest Practices 
Rules, please contact the FPB Rules Coordinator.  
 
Mailing Address: 
FPB Rules Coordinator 
DNR Forest Practices Division  
PO Box 47012  
Olympia, WA 98504-7012  
 
Email: forest.practicesboard@wadnr.gov 
 
Phone: 360-902-1400  
Fax: 360-902-1428  
TTY: 360-902-1125  
 
Website Address: http://www.dnr.wa.gov/forestpractices/ 
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F.  Forest Practices Board Manual  

The Forest Practices Board Manual is a document that serves as an advisory technical 
supplement to the forest practices rules, and therefore, is part of the foundation of the 
Forest Practices Habitat Conservation Plan.  The Board Manual provides guidance to 
landowners, operators, regulators, and staff from cooperating agencies and organizations 
related to rule implementation.  The Board Manual is written by the Department of 
Natural Resources in cooperation with the departments of Fish and Wildlife, Ecology, 
Agriculture and other agencies, affected tribes, and interested parties.  The Forest 
Practices Board approves and edits the Board Manual. 
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Forest Practices Board Manual 
 
Section 1 - Method For Determination of Adequate Shade Requirements on Streams 
Section 2 - Standard Methods for Identifying Channel Migration Zones and Bankfull Channel Features 
Section 3 - Guidelines for Forest Roads 
Section 4 - Guidelines for Clearing Slash and Debris from Type Np and Type Ns Water 
Section 5 - Guidelines for Landing Location and Construction 
Section 6 - Guidelines for Determining Acceptable Stocking Levels 
Section 7 - Guidelines for Riparian Management Zones(RMZ) (Measuring Widths and Tree Counts) 
Section 8 - Guidelines for Wetland Delineation 
Section 9 - Guidelines for Wetland Replacement by Substitution or Enhancement 
Section 10 - Non-Native Wetland Plant Species 
Section 11 - Standard Methodology for Conducting Watershed Analysis 
Section 12 - Guidance for Application of Forest Chemicals 
Section 13 - Guidelines for Determining Fish Use for the Purpose of Typing Waters Under WAC 222-16-031 
Section 14 - Survey Protocol for Marbled Murrelets 
Section 15 - Guidelines for Estimating the Number of Marbled Murrelet Nesting Platforms 
Section 16 - Guidelines for Evaluating Potentially Unstable Slopes and Landforms 
Section 17 - Guidelines for the Small Forest Landowner Forestry Riparian Easement Program 
Section 18 - Guidelines for Riparian Open Space Program 
Section 19 - Guidelines for Hardwood Conversion 
Section 20 - Guidelines for Financial Assurances 
Section 21 - Guidelines for Alternate Plans 
Section 22 - Guidelines for Adaptive Management Program 
Section 23 - Guidelines for Field Protocol to Locate Mapped Divisions Between Stream Types and Perennial 
Stream Identification 
Section 24 - Guidelines for the Interim Modification of Bull Trout Habitat Overlay 
Section 25 - Guidelines for Bull Trout Presence Survey Protocol 
Section 26 - Guidelines for Large Woody Debris Placement Strategies 
 
To obtain more information on the Forest Practices Board Manual, please contact the FPB 
Rules Coordinator. 
 
Mailing Address: 
FPB Rules Coordinator 
DNR Forest Practices Division 
PO Box 47012 
Olympia, WA 98504-7012 
 
Email:  forest.practicesboard @wadnr.gov 
 
Phone:  360-902-1400 
Fax:  360-902-1428 
TTY:  360-902-1125 
 
Website Address: 
http://www.dnr.wa.gov/forestpractices/ 
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G.  Road Maintenance and Abandonment 
Plans (HB 1095)   

The Road Maintenance and Abandonment Act directed the Forest Practices Board  
(the Board) to assist small forest landowners with the Road Maintenance and 
Abandonment Plan elements of the forest practices rules.  After the enactment of the 
Forests and Fish Law (Appendix C) it became clear that both the planning and 
implementation requirements for road maintenance and abandonment plans could cause 
an unforeseen and unintended disproportionate financial hardship for small forest 
landowners.  As a result, the Commissioner of Public Lands and the Governor explored 
solutions that would help minimize the impact to small forest landowners, while 
maintaining protection for public resources. This Road Maintenance and Abandonment 
act represents recommendations stemming from that process.  Following the passage of 
the act, the Board promulgated emergency rules to assist small forest landowners. Those 
rules have been incorporated into the Forest Practices Habitat Conservation Plan. 
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SECOND SUBSTITUTE HOUSE BILL 1095 

_____________________________________________ 

AS AMENDED BY THE SENATE  

Passed Legislature - 2003 Regular Session  

State of Washington 58th Legislature 2003 Regular Session  

By House Committee on Appropriations (originally sponsored by Representatives Rockefeller, Sump, 
Linville, Orcutt, Schoesler, Pearson, Holmquist, Haigh and Kristiansen; by request of Commissioner of 
Public Lands)  

READ FIRST TIME 03/10/03.    
 
  

      AN ACT Relating to assisting small forest landowners with the forest road 
maintenance and abandonment plan elements of the forest practices rules; amending 
RCW 76.09.020, 76.09.055, and 76.09.390; adding new sections to chapter 76.09 RCW; 
adding a new section to chapter 76.13 RCW; adding a new section to chapter 77.12 
RCW; creating new sections; and declaring an emergency.  

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF WASHINGTON:  

      NEW SECTION.  Sec. 1.  (1) The legislature finds that chapter 4, Laws of 1999 sp. 
sess. strongly encouraged the forest practices board to adopt administrative rules that 
were substantially similar to the recommendations presented to the legislature in the form 
of the forests and fish report.  The rules adopted pursuant to the 1999 legislation require 
all forest landowners to complete a road maintenance and abandonment plan, and those 
rules cannot be changed by the forest practices board without either a final order from a 
court, direct instructions from the legislature, or a recommendation from the adaptive 
management process.  In the time since the enactment of chapter 4, Laws of 1999 sp. 
sess., it has become clear that both the planning aspect and the implementation aspect of 
the road maintenance and abandonment plan requirement may cause an unforeseen and 
unintended disproportionate financial hardship on small forest landowners. 

      (2) The legislature further finds that the commissioner of public lands and the 
governor have explored solutions that minimize the hardship caused to small forest 
landowners by the forest road maintenance and abandonment requirements of the forests 
and fish law, while maintaining protection for public resources.  This act represents 
recommendations stemming from that process. 



      (3) The legislature further finds that it is in the state's interest to help small forest 
landowners comply with the requirements of the forest practices rules in a way that does 
not require the landowner to spend unreasonably high and unpredictable amounts of 
money to complete road maintenance and abandonment plan preparation and 
implementation.  Small forest landowners provide significant wildlife habitat and serve as 
important buffers between urban development and Washington's public forest land 
holdings.  

      NEW SECTION.  Sec. 2.  A new section is added to chapter 76.09 RCW to read as 
follows: 

      (1) The state may not require a small forest landowner to invest in upgrades, 
replacements, or other engineering of a forest road, and any fish passage barriers that are 
a part of the road, that do not threaten public resources or create a barrier to the passage 
of fish. 

      (2) Participation in the forests and fish agreement provides a benefit to both the 
landowner in terms of federal assurances, and the public in terms of aqua tic habitat 
preservation and water quality enhancement; therefore, if conditions do threaten public 
resources or create a fish passage barrier, the road maintenance and abandonment 
planning process may not require a small forest landowner to take a positive action that 
will result in high cost without a significant portion of that cost being shared by the 
public. 

      (3) Some fish passage barriers are more of a threat to public resources than others; 
therefore, no small forest landowner should be required to repair a fish passage barrier 
until higher priority fish passage barriers on other lands in the watershed have been 
repaired. 

      (4) If an existing fish passage barrier on land owned by a small forest landowner was 
installed under an approved forest practices application or notification, and hydraulics 
approval, and that fish passage barrier becomes a high priority for fish passage based on 
the watershed ranking in section 7 of this act, one hundred percent public funding shall be 
provided. 

      (5) The preparation of a road maintenance and abandonment plan can require 
technical expertise that may require large expenditures before the time that the landowner 
plans to conduct any revenue-generating operations on his or her land; therefore, small 
forest landowners should be allowed to complete a simplified road maintenance and 
abandonment plan checklist, that does not require professional engineering or forestry 
expertise to complete, and that does not need to be submitted until the time that the 
landowner submits a forest practices application or notification for final or intermediate 
harvesting, or for salvage of trees.  This act is intended to provide an alternate way for 
small forest landowners to comply with the road maintenance and abandonment plan 
goals identified in the forest practices rules.  



      Sec. 3.  RCW 76.09.020 and 2002 c 17 s 1 are each amended to read as follows: 

      ((For purposes of this chapter:))  The definitions in this section apply throughout this 
chapter unless the context clearly requires otherwise. 

      (1) "Adaptive management" means reliance on scientific methods to test the results of 
actions taken so that the management and related policy can be changed promptly and 
appropriately. 

      (2) "Appeals board" means the forest practices appeals board created by RCW 
76.09.210. 

      (3) "Aquatic resources" includes water quality, salmon, other species of the vertebrate 
classes Cephalaspidomorphi and Osteichthyes identified in the forests and fish report, the 
Columbia torrent salamander (Rhyacotriton kezeri), the Cascade torrent salamander 
(Rhyacotriton cascadae), the Olympic torrent salamander (Rhyacotriton olympian), the 
Dunn's salamander (Plethodon dunni), the Van Dyke's salamander (Plethodon vandyke), 
the tailed frog (Ascaphus truei), and their respective habitats. 

      (4) "Commissioner" means the commissioner of public lands. 

      (5) "Contiguous" means land adjoining or touching by common corner or otherwise.  
Land having common ownership divided by a road or other right of way shall be 
considered contiguous. 

      (6) "Conversion to a use other than commercial timber operation" means a bona fide 
conversion to an active use which is incompatible with timber growing and as may be 
defined by forest practices rules. 

      (7) "Department" means the department of natural resources. 

      (8) "Fish passage barrier" means any artificial instream structure that impedes the free 
passage of fish. 

      (9) "Forest land" means all land which is capable of supporting a merchantable stand 
of timber and is not being actively used for a use which is incompatible with timber 
growing.  Forest land does not include agricultural land that is or was enrolled in the 
conservation reserve enhancement program by contract if such agricultural land was 
historically used for agricultural purposes and the landowner intends to continue to use 
the land for agricultural purposes in the future.  As it applies to the operation of the road 
maintenance and abandonment plan element of the forest practices rules on small forest 
landowners, the term "forest land" excludes: 

      (a) Residential home sites, which may include up to five acres; and 



      (b) Cropfields, orchards, vineyards, pastures, feedlots, fish pens, and the land on 
which appurtenances necessary to the production, preparation, or sale of crops, fruit, 
dairy products, fish, and livestock exist. 

      (((9))) (10) "Forest landowner" means any person in actual control of forest land, 
whether such control is based either on legal or equitable title, or on any other interest 
entitling the holder to sell or otherwise dispose of any or all of the timber on such land in 
any manner((:  PROVIDED, That)).  However, any lessee or other person in possession 
of forest land without legal or equitable title to such land shall be excluded from the 
definition of "forest landowner" unless such lessee or other person has the right to sell or 
otherwise dispose of any or all of the timber located on such forest land. 

      (((10))) (11) "Forest practice" means any activity conducted on or directly pertaining 
to forest land and relating to growing, harvesting, or processing timber, including but not 
limited to: 

      (a) Road and trail construction; 

      (b) Harvesting, final and intermediate; 

      (c) Precommercial thinning; 

      (d) Reforestation; 

      (e) Fertilization; 

      (f) Prevention and suppression of diseases and insects; 

      (g) Salvage of trees; and 

      (h) Brush control. 

"Forest practice" shall not include preparatory work such as tree marking, surveying and 
road flagging, and removal or harvesting of incidental vegetation from forest lands such 
as berries, ferns, greenery, mistletoe, herbs, mushrooms, and other products which cannot 
normally be expected to result in damage to forest soils, timber, or public resources. 

      (((11))) (12) "Forest practices rules" means any rules adopted pursuant to RCW 
76.09.040. 

      (((12))) (13) "Forest road," as it applies to the operation of the road maintenance and 
abandonment plan element of the forest practices rules on small forest landowners, means 
a road or road segment that crosses land that meets the definition of forest land, but 
excludes residential access roads. 



      (14) "Forest trees" does not include hardwood trees cultivated by agricultural 
methods in growing cycles shorter than fifteen years if the trees were planted on land that 
was not in forest use immediately before the trees were planted and before the land was 
prepared for planting the trees.  "Forest trees" includes Christmas trees, but does not 
include Christmas trees that are cultivated by agricultural methods, as that term is defined 
in RCW 84.33.035. 

      (((13))) (15) "Forests and fish report" means the forests and fish report to the board 
dated April 29, 1999. 

      (((14))) (16) "Application" means the application required pursuant to RCW 
76.09.050. 

      (((15))) (17) "Operator" means any person engaging in forest practices except an 
employee with wages as his or her sole compensation. 

      (((16))) (18) "Person" means any individual, partnership, private, public, or municipal 
corporation, county, the department or other state or local governmental entity, or 
association of individuals of whatever nature. 

      (((17))) (19) "Public resources" means water, fish and wildlife, and in addition shall 
mean capital improvements of the state or its political subdivisions. 

      (((18))) (20) "Small forest landowner" has the same meaning as defined in section 11 
of this act. 

      (21) "Timber" means forest trees, standing or down, of a commercial species, 
including Christmas trees.  However, "timber" does not include Christmas trees that are 
cultivated by agricultural methods, as that term is defined in RCW 84.33.035. 

      (((19))) (22) "Timber owner" means any person having all or any part of the legal 
interest in timber.  Where such timber is subject to a contract of sale, "timber owner" 
shall mean the contract purchaser. 

      (((20))) (23) "Board" means the forest practices board created in RCW 76.09.030. 

      (((21))) (24) "Unconfined avulsing channel migration zone" means the area within 
which the active channel of an unconfined avulsing stream is prone to move and where 
the movement would result in a potential near-term loss of riparian forest adjacent to the 
stream.  Sizeable islands with productive timber may exist within the zone. 

      (((22))) (25) "Unconfined avulsing stream" means generally fifth order or larger 
waters that experience abrupt shifts in channel location, creating a complex flood plain 
characterized by extensive gravel bars, disturbance species of vegetation of variable age, 
numerous side channels, wall-based channels, oxbow lakes, and wetland complexes.  



Many of these streams have dikes and levees that may temporarily or permanently restrict 
channel movement.  

      NEW SECTION.  Sec. 4.  A new section is added to chapter 76.09 RCW to read as 
follows: 

      (1) The board must amend the forest practices rules relating to road maintenance and 
abandonment plans that exist on the effective date of this section to reflect the following: 

      (a) A forest landowner who owns a total of eighty acres or less of forest land in 
Washington is not required to submit a road maintenance and abandonment plan for any 
block of forest land that is twenty contiguous acres or less in area; 

      (b) A landowner who satisfies the definition of a small forest landowner, but who 
does not qualify under (a) of this subsection, is only required to submit a checklist road 
maintenance and abandonment plan with the abbreviated content requirements provided 
for in subsection (3) of this section, and is not required to comply with annual reporting 
and review requirements; and 

      (c) Existing forest roads must be maintained only to the extent necessary to prevent 
damage to public resources. 

      (2) The department must provide a landowner who is either exempted from 
submitting a road maintenance and abandonment plan under subsection (1)(a) of this 
section, or who qualifies for a checklist road maintenance and abandonment plan under 
subsection (1)(b) of this section, with an educational brochure outlining road maintenance 
standards and requirements.  In addition, the department must develop a series of 
nonmandatory educational workshops on the rules associated with road construction and 
maintenance. 

      (3)(a) A landowner who qualifies for a checklist road maintenance and abandonment 
plan under subsection (1)(b) of this section is only required to submit a checklist, 
designed by the department in consultation with the small forest landowner office 
advisory committee created in RCW 76.13.110, that confirms that the landowner is 
applying the checklist criteria to forest roads covered or affected by a forest practices 
application or notification.  When developing the checklist road maintenance and 
abandonment plan, the department shall ensure that the checklist does not exceed current 
state law.  Nothing in this subsection increases or adds to small forest landowners' duties 
or responsibilities under any other section of the forest practices rules or any other state 
law or rule. 

      (b) A landowner who qualifies for the checklist road maintenance and abandonment 
plan is not required to submit the checklist before the time that he or she submits a forest 
practices application or notification for final or intermediate harvesting, or for salvage of 
trees.  The department may encourage and accept checklists prior to the time that they are 
due. 



      (4) The department must monitor the extent of the checklist road maintenance and 
abandonment plan approach and report its findings to the appropriate committees of the 
legislature by December 31, 2008, and December 31, 2013. 

      (5) The board shall adopt emergency rules under RCW 34.05.090 by October 31, 
2003, to implement this section.  The emergency rules shall remain in effect until 
permanent rules can be adopted.  The forest practices rules that relate to road 
maintenance and abandonment plans shall remain in effect as they existed on the 
effective date of this section until emergency rules have been adopted under this section. 

      (6) This section is only intended to relate to the board's duties as they relate to the 
road maintenance and abandonment plan element of the forests and fish report.  Nothing 
in this section alters any forest landowner's duties and responsibilities under any other 
section of the forest practices rules, or any other state law or rule.  

      Sec. 5.  RCW 76.09.055 and 2000 c 11 s 4 are each amended to read as follows: 

      (1) The legislature finds that the ((declines)) levels of fish stocks throughout much of 
the state require immediate action to be taken to help ((restore)) these fish runs where 
possible.  The legislature also recognizes that federal and state agencies, tribes, county 
representatives, and private timberland owners have spent considerable effort and time to 
develop the forests and fish report.  Given the agreement of the parties, the legislature 
believes that the immediate adoption of emergency rules is appropriate in this particular 
instance.  These rules can implement many provisions of the forests and fish report to 
protect the economic well-being of the state, and to minimize the risk to the state and 
landowners to legal challenges.  This authority is not designed to set any precedents for 
the forest practices board in future rule making or set any precedents for other rule-
making bodies of the state. 

      (2) The forest practices board is authorized to adopt emergency rules amending the 
forest practices rules with respect to the protection of aquatic resources, in accordance 
with RCW 34.05.350, except:  (a)(i) That the rules adopted under this section may remain 
in effect until permanent rules are adopted, or until June 30, 2001, whichever is sooner; 
(ii) that the rules adopted under section 4(5) of this act must remain in effect until 
permanent rules are adopted; (b) notice of the proposed rules must be published in the 
Washington State Register as provided in RCW 34.05.320; (c) at least one public hearing 
must be conducted with an opportunity to provide oral and written comments; and (d) a 
rule-making file must be maintained as required by RCW 34.05.370.  In adopting ((the)) 
emergency rules consistent with this section, the board is not required to prepare a small 
business economic impact statement under chapter 19.85 RCW, prepare a statement 
indicating whether the rules constitute a significant legislative rule under RCW 
34.05.328, prepare a significant legislative rule analysis under RCW 34.05.328, or follow 
the procedural requirements of the state environmental policy act, chapter 43.21C RCW.  
Except as provided in section 4 of this act, the forest practices board may only adopt 
recommendations contained in the forests and fish report as emergency rules under this 
section.  



      Sec. 6.  RCW 76.09.390 and 1999 sp.s. c 4 s 707 are each amended to read as 
follows: 

      (1) Except as provided in subsection (2) of this section, prior to the sale or transfer of 
land or perpetual timber rights subject to continuing forest land obligations under the 
forest practices rules adopted under RCW 76.09.370, as specifically identified in the 
forests and fish report the seller shall notify the buyer of the existence and nature of such 
a continuing obligation and the buyer shall sign a notice of continuing forest land 
obligation indicating the buyer's knowledge thereof.  The notice shall be on a form 
prepared by the department and shall be sent to the department by the seller at the time of 
sale or transfer of the land or perpetual timber rights and retained by the department.  If 
the seller fails to notify the buyer about the continuing forest land obligation, the seller 
shall pay the buyer's costs related to such continuing forest land obligation, including all 
legal costs and reasonable attorneys' fees, incurred by the buyer in enforcing the 
continuing forest land obligation against the seller.  Failure by the seller to send the 
required notice to the department at the time of sale shall be prima facie evidence, in an 
action by the buyer against the seller for costs related to the continuing forest land 
obligation, that the seller did not notify the buyer of the continuing forest land obligation 
prior to sale. 

      (2) Subsection (1) of this section does not apply to checklist road maintenance and 
abandonment plans created by section 4 of this act.  

      NEW SECTION.  Sec. 7.  A new section is added to chapter 76.13 RCW to read as 
follows: 

      (1) The legislature finds that a state-led cost-sharing program is necessary to assist 
small forest landowners with removing and replacing fish passage barriers that were 
added to their land prior to the effective date of this section, to help achieve the goals of 
the forests and fish report, and to assist small forest landowners in complying with the 
state's fish passage requirements. 

      (2) The small forest landowner office must, in cooperation with the department of fish 
and wildlife, establish a program designed to assist small forest landowners with 
repairing or removing fish passage barriers and assist lead entities in acquiring the data 
necessary to fill any gaps in fish passage barrier information.  The small forest landowner 
office and the department of fish and wildlife must work closely with lead entities or 
other local watershed groups to make maximum use of current information regarding the 
location and priority of current fish passage barriers.  Where additional fish passage 
barrier inventories are necessary, funding will be sought for the collection of this 
information.  Methods, protocols, and formulas for data gathering and prioritizing must 
be developed in consultation with the department of fish and wildlife.  The department of 
fish and wildlife must assist in the training and management of fish passage barrier 
location data collection. 



      (3) The small forest landowner office must actively seek out funding for the program 
authorized in this section.  The small forest landowner office must work with consenting 
landowners to identify and secure funding from local, state, federal, tribal, or nonprofit 
habitat restoration organizations and other private sources, including the salmon recovery 
funding board, the United States department of agriculture, the United States department 
of transportation, the Washington state department of transportation, the United States 
department of commerce, and the federal highway administration. 

      (4)(a) Except as otherwise provided in this subsection, the small forest landowner 
office, in implementing the program established in this section, must provide the highest 
proportion of pub lic funding available for the removal or replacement of any fish passage 
barrier. 

      (b) In no case shall a small forest landowner be required to pay more than the lesser 
of either:  (i) Twenty-five percent of any costs associated with the removal or 
replacement of a particular fish passage barrier; or (ii) five thousand dollars for the 
removal or replacement of a particular fish passage barrier.  No small forest landowner 
shall be required to pay more than the maximum total annual costs in (c) of this 
subsection. 

      (c) The portion of the total cost of removing or replacing fish passage barriers that a 
small forest landowner must pay in any calendar year shall be determined based on the 
average annual timber volume harvested from the landowner's lands in this state during 
the three preceding calendar years, and whether the fish passage barrier is in eastern or 
western Washington. 

      (i) In western Washington (west of the Cascade Crest), a small forest landowner who 
has harvested an average annual timber volume of less than five hundred thousand board 
feet shall not be required to pay more than a total of eight thousand dollars during that 
calendar year, a small forest landowner who has harvested an annual average timber 
volume between five hundred thousand and nine hundred ninety-nine thousand board feet 
shall not be required to pay more than a total of sixteen thousand dollars during that 
calendar year, a small forest landowner who has harvested an average annual timber 
volume between one million and one million four hundred ninety-nine thousand board 
feet shall not be required to pay more than a total of twenty-four thousand dollars during 
that calendar year, and a small forest landowner who has harvested an average annual 
timber volume greater than or equal to one million five hundred thousand board feet shall 
not be required to pay more than a total of thirty-two thousand dollars during that 
calendar year, regardless of the number of fish passage barriers removed or replaced on 
the landowner's lands during that calendar year. 

      (ii) In eastern Washington (east of the Cascade Crest), a small forest landowner who 
has harvested an average annual timber volume of less than five hundred thousand board 
feet shall not be required to pay more than a total of two thousand dollars during that 
calendar year, a small forest landowner who has harvested an annual average timber 
volume between five hundred thousand and nine hundred ninety-nine thousand board feet 



shall not be required to pay more than a total of four thousand dollars during that calendar 
year, a small forest landowner who has harvested an average annual timber volume 
between one million and one million four hundred ninety-nine thousand board feet shall 
not be required to pay more than a total of twelve thousand dollars during that calendar 
year, and a small forest landowner who has harvested an average annual timber volume 
greater than or equal to one million five hundred thousand board feet shall not be 
required to pay more than a total of sixteen thousand dollars during that calendar year, 
regardless of the number of fish passage barriers removed or replaced on the landowner's 
lands during that calendar year. 

      (iii) Maximum total annual costs for small forest landowners with fish passage 
barriers in both western and eastern Washington shall be those specified under (c)(i) and 
(ii) of this subsection. 

      (d) If an existing fish passage barrier on land owned by a small forest landowner was 
installed under an approved forest practices application or notification, and hydraulics 
approval, and that fish passage barrier becomes a high priority for fish passage based on 
the watershed ranking in section 7 of this act, one hundred percent public funding shall be 
provided. 

      (5) If a small forest landowner is required to contribute a portion of the funding under 
the cost-share program established in this section, that landowner may satisfy his or her 
required proportion by providing either direct monetary contributions or in-kind services 
to the project.  In-kind services may include labor, equipment, materials, and other 
landowner-provided services determined by the department to have an appropriate value 
to the removal of a particular fish passage barrier. 

      (6)(a) The department, using fish passage barrier assessments and ranked inventory 
information provided by the department of fish and wildlife and the appropriate lead 
entity as delineated in section 10 of this act, must establish a prioritized list for the 
funding of fish passage barrier removals on property owned by small forest landowners 
that ensures that funding is provided first to the known fish passage barriers existing on 
forest land owned by small forest landowners that cause the greatest harm to public 
resources. 

      (b) As the department collects information about the presence of fish passage barriers 
from submitted checklists, it must share this information with the department of fish and 
wildlife and the technical advisory groups established in RCW 77.85.070.  If the addition 
of the information collected in the checklists or any other changes to the scientific 
instruments described in section 10 of this act alter the analysis conducted under section 
10 of this act, the department must alter the funding order appropriately to reflect the new 
information. 

      (7) The department may accept commitments from small forest landowners that they 
will participate in the program to remove fish passage barriers from their land at any 



time, regardless of the funding order given to the fish passage barriers on a particular 
landowner's property.  

      NEW SECTION.  Sec. 8.  A new section is added to chapter 76.09 RCW to read as 
follows: 

      Section 7 of this act applies to road maintenance and abandonment plans under this 
chapter.  

      NEW SECTION.  Sec. 9.  A new section is added to chapter 76.09 RCW to read as 
follows: 

      The department shall not disapprove a forest practices application filed by a small 
forest landowner on the basis that fish passage barriers have not been removed or 
replaced if the small forest landowner filing the application has committed to participate 
in the program established in section 7 of this act for all fish passage barriers existing on 
the block of forest land covered by the forest practices application, and the fish passage 
barriers existing on the block of forest land covered by the forest practices application are 
lower on the funding order list established for the program than the current projects that 
are capable of being funded by the program.  

      NEW SECTION.  Sec. 10.  A new section is added to chapter 77.12 RCW to read as 
follows: 

      In coordination with the department of natural resources and lead entity groups, the 
department must establish a ranked inventory of fish passage barriers on land owned by 
small forest landowners based on the principle of fixing the worst first within a watershed 
consistent with the fish passage priorities of the forest and fish report.  The department 
shall first gather and synthesize all available existing information about the locations and 
impacts of fish passage barriers in Washington.  This information must include, but not 
be limited to, the most recently available limiting factors analysis conducted pursuant to 
RCW 77.85.060(2), the stock status information contained in the department of fish and 
wildlife salmonid stock inventory (SASSI), the salmon and steelhead habitat inventory 
and assessment project (SSHIAP), and any comparable science-based assessment when 
available.  The inventory of fish passage barriers must be kept current and at a minimum 
be updated by the beginning of each calendar year.  Nothing in this section grants the 
department or others additional right of entry onto private property.  

      NEW SECTION.  Sec. 11.  A new section is added to chapter 76.09 RCW to read as 
follows: 

      For the purposes of this chapter and sections 7 and 10 of this act, "small forest 
landowner" means an owner of forest land who, at the time of submission of required 
documentation to the department, has harvested from his or her own lands in this state no 
more than an average timber volume of two million board feet per year during the three 
years prior to submitting documentation to the department and who certifies that he or 



she does not expect to harvest from his or her own lands in the state more than an average 
timber volume of two million board feet per year during the ten years following the 
submission of documentation to the department.  However, any landowner who exceeded 
the two million board feet annual average timber harvest threshold from their land in the 
three years prior to submitting documentation to the department, or who expects to 
exceed the threshold during any of the following ten years, shall still be deemed a "small 
forest landowner" if he or she establishes to the department's reasonable satisfaction that 
the harvest limits were, or will be, exceeded in order to raise funds to pay estate taxes or 
for an equally compelling and unexpected obligation, such as for a court-ordered 
judgment or for extraordinary medical expenses.  

      NEW SECTION.  Sec. 12.  The existing policy committees of the senate and house of 
representatives that deal with natural resources issues must review and study the 
implementation of this act, including checklist preparation and the meaning of both 
defined and undefined words in chapters 76.09 and 76.13 RCW, and report to the 
legislature by January 2004.  

      NEW SECTION.  Sec. 13.  This act is necessary for the immediate preservation of 
the public peace, health, or safety, or support of the state government and its existing 
public institutions, and takes effect immediately.  

--- END --- 
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H.  Cooperative Monitoring, Evaluation, 
and Research Committee Work Plan    

The state Forest Practices Board (the Board) established an adaptive management 
program in accordance with the requirements of the Forests and Fish Law (Appendix C) 
for the purpose of: 

“…providing science-based recommendations and technical information 
to assist the board in determining if and when it is necessary or advisable 
to adjust rules and guidance for aquatic resources to achieve resource 
goals and objectives. (WAC 222-12-045)”   

To provide the science needed to support adaptive management, the Board established 
the Cooperative Monitoring, Evaluation and Research Committee (CMER). The Board 
empowered CMER to carry out research and effectiveness and validation monitoring 
based on priorities contained in the Forests and Fish Report (Appendix B).  The CMER 
Work Plan describes the projects and associated timelines and budgets for addressing 
research and monitoring needs identified in the Forests and Fish Report. 

The goal of the FY2006 CMER Work Plan is to provide an integrated strategy for 
monitoring the effectiveness of the Forests and Fish forest practices rules to protect and 
maintain aquatic resources.  The work plan is intended to inform CMER participants, 
policy constituents, and the interested public of CMER’s activities.   
 
Adaptive management and CMER’s work is an integral part of the Forest Practices 
Habitat Conversation Plan.  Therefore, CMER’s Work Plan is important to understanding 
and predicting present and future areas of research and monitoring. 
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1.0  INTRODUCTION 

BACKGROUND ON ADAPTIVE MANAGEMENT 
The State Forest Practices Board (FPB) adopted an adaptive management program in 
concurrence with the Forest and Fish Report legislation (State Forest Practices Rules WAC 
*222-12-045).  The purpose of this program is to: 

“…provide science-based recommendations and technical information to assist 
the board in determining if and when it is necessary or advisable to adjust rules 
and guidance for aquatic resources to achieve resource goals and objectives.”   

To provide the science needed to support adaptive management, the FPB established the 
Cooperative Monitoring, Evaluation and Research Committee (CMER).  The FPB appoints core 
CMER members and empowers CMER to implement research, effectiveness, and validation 
monitoring per guidelines set by the Forest and Fish Report (FFR).  CMER is organized into a 
series of Scientific Advisory Groups (SAGs) that are responsible for designing and implementing 
the research and monitoring program.  Table 1 provides a brief description of the SAGs. 

Table 1.  CMER Scientific Advisory Group structure. 
Scientific Advisory Group Acronym Descriptions 
Bull Trout Scientific Advisory 
Group 

BTSAG Develops and oversees projects related to bull trout biology 
and the FFR rules designed to maintain bull trout habitat 

Instream Scientific Advisory 
Group 

ISAG Develops and oversees projects related to in-channel 
issues, including stream typing and fish passage 

Landscape-Wildlife Advisory 
Group 

LWAG Develops and oversees projects related to wildlife include 
stream-associated amphibians 

Riparian Scientific Advisory 
Group 

RSAG Develops and oversees projects related to the FFR riparian 
strategy 

Scientific Advisory Group- 
Eastside 

SAGE Develops and oversees projects to address issues specific to 
the eastside  

Upland Processes Scientific 
Advisory Group 

UPSAG Develops and oversees projects related to roads, mass 
wasting and channel processes 

Wetlands Scientific Advisory 
Group 

WETSAG Develops and oversees projects related to wetland 
identification and protection 

PURPOSE AND OBJECTIVES OF THE CMER WORK PLAN 
The goal of the CMER work plan is to present an integrated strategy for conducting research and 
monitoring to provide credible scientific information to support the FFR adaptive management 
program.  The purpose of the work plan is to inform CMER participants, policy constituents, and 
the interested public about CMER’s activities.  The plan is a living document that will be revised 
in response to research findings, changes in policy objectives, and funding.  This version 
supercedes the FY 2005 version of the work plan.  Annual revisions to the work plan are 
anticipated in the future. 
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ORGANIZATION OF THE WORK PLAN DOCUMENT 
The remainder of the document describes the CMER research and monitoring program and 
CMER recommendations for the FY 2006 work plan.  Section 2.0 describes the organization of 
the CMER research and monitoring activities and the approaches used to address research and 
monitoring questions relevant to FFR adaptive management.  Section 3.0 describes the CMER 
procedures for prioritization at the program (topic areas) level, and at the project level.  Section 
4.0 presents the proposed CMER FY 2006 action plan, including recommendations for project 
prioritization, scheduling and budget allocations.  Sections 5.0 and 6.0 provide an overview of 
CMER’s research and monitoring program, with program and project descriptions.   

2.0 CMER RESEARCH AND MONITORING STRATEGY 
The CMER work plan consists of more than 70 projects covering a range of topics related to the 
FFR forest practices rules.  The work plan is organized in a hierarchical format consisting of rule 
groups, program types, and projects. 

FOREST PRACTICE RULE GROUPS 
At the highest level, the CMER work plan is organized by FFR “rule groups”.  A rule group is a 
set of forest practices rules relating either to a particular resource, such as wetlands, or fish-
bearing streams, or to a particular type of forest practice, such as road construction and 
maintenance.  The eight rule groups are shown in Table 2.  Although the rule group divisions are 
somewhat arbitrary, they provide a useful framework for the research and monitoring strategy.   
 
Table 2.  Description of the rule groups used as a framework for the CMER work plan. 
Rule Group Description Rule Context 
Type F 
riparian rules 

Prescriptions for identification fish bearing streams and 
management of adjacent riparian areas 

FFR Appendix B; 
WAC 222-30 

Type N 
riparian rules 

Prescriptions for identification of non-fish-bearing 
streams and management of adjacent riparian areas 

FFR Appendix B  
WAC 222-30 

Unstable 
Slopes 

Prescriptions for identification and management of areas 
potentially susceptible to mass wasting/erosion processes 

FFR Appendix C 
WAC 222-24,30 

Forest Roads Prescriptions for identification and management of 
erosion and runoff from forest roads 

FFR Appendix D 
WAC 222-24 

Fish Passage Prescriptions for identification and prevention of fish-
passage barriers 

FFR Appendix D 
WAC 222-24 

Pesticides Prescriptions for application of forest chemicals FFR Appendix E 
WAC 222-38 

Wetland 
Protection 

Prescriptions for the identification and management of 
wetlands 

FFR Appendix F 
WAC 222-30 

Wildlife Prescriptions for protection of wildlife  
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RESEARCH AND MONITORING PROGRAMS 
Critical research and monitoring questions are identified at the rule group level to address 
information gaps related to scientific uncertainty and resource risk associated with the rules.  
Once the research and monitoring questions are identified, programs are developed to address 
them.  Programs consist of one or more related projects designed to strategically address a set of 
related scientific questions.  Twenty-eight programs containing more than 70 projects are 
identified in the CMER work plan.   
 
CMER research and monitoring programs utilize a variety of approaches that address critical 
questions at different spatial and temporal scales.  The work plan incorporates an integrated 
research and monitoring approach as recommended by the Monitoring Design Team (MDT) 
Report (MDT, 2002); including effectiveness monitoring to evaluate prescription effectiveness at 
the site or landscape scale; extensive status and trend monitoring to evaluate status and trends in 
resource condition indicators across FFR lands; and intensive monitoring to identify causal 
relationships and document cumulative effects at the watershed scale.  CMER also conducts rule 
implementation tool projects to develop, refine or validate scientific tools necessary for 
implementing the rule(s) or for establishing performance standards.  These approaches are 
summarized below:  
 
Effectiveness Monitoring.  Effectiveness monitoring programs consist primarily of effectiveness 
monitoring projects designed to evaluate the performance of the prescriptions in achieving 
resource goals and objectives.  Effectiveness monitoring differs from the other approaches in that 
it is directed at prescription effectiveness, primarily at the site-scale.  These programs also may 
include related projects to develop research methodologies or to validate relationships between 
forest practices activities, input processes and resource response. 

Extensive Status and Trend Monitoring.  Extensive monitoring programs evaluate the current 
status of key watershed input processes and habitat condition indicators across FFR lands and 
document trends in these indicators over time as the FFR prescriptions are applied across the 
landscape.   Extensive monitoring provides a statewide assessment of the effectiveness of FFR 
rules to attain specific performance targets across FFR lands.  Extensive monitoring is designed 
to provide report-card-type measures of rule effectiveness (i.e., are FFR performance targets and 
resource condition objectives being achieved on a landscape scale over time) that can be used to 
determine the degree to which progress is consistent with expectations.   

Intensive Monitoring.  Intensive monitoring is designed to evaluate the cumulative effects of 
multiple forest practices at the watershed scale.  Analysis of these effects improves our 
understanding of causal relationships and of the effects of FFR rules on aquatic resources.  
Intensive monitoring integrates the effects of multiple management actions over space and 
through time within the water shed.  Evaluation of the monitoring data requires an understanding 
of the effects of individual actions on a site and the interaction of those responses through the 
system.  Evaluating biological responses is similarly complicated, requiring an understanding of 
how various management actions interact to affect habitat conditions and how aquatic resources 
respond to these habitat changes.  This sophisticated level of understanding of the physical and 
biologic systems can only be achieved with an intensive, integrated, monitoring effort.  CMER 
has identified several potential intensive monitoring topics and is currently scoping and 
prioritizing critical questions to be addressed by an intensive monitoring program. 
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Rule Implementation Tool Development.  The development of rule implementation tools 
includes efforts to develop, refine or validate methods, guidelines, protocols, models or targets 
required to implement forest practices rules.  Typical projects include the development, testing, 
and refinement of field protocols or models to identify or delineate landscape features requiring 
FFR prescriptions.  One example is a project to develop a stream typing model to predict the 
upper limit of fish habitat in streams for purposes of determining the appropriate riparian 
buffering prescriptions for harvest units.  Other projects consist of studies to verify performance 
targets developed during FFR negotiations, such as the DFC performance targets. 

3.0 CMER PRIORITIES 
CMER’s long-term goal is to address the full range of critical questions identified in the CMER 
work plan, the availability of funding, time and human-resources limit the number of projects 
that can be developed and implemented each year.  In order to focus effort and resources on the 
most critical issues for FFR adaptive management, CMER prioritizes proposals for research and 
monitoring at both the program and project levels.  Establishing priorities allows CMER to 
pursue the most pressing research and monitoring issues in an orderly manner over time.   

PROGRAM PRIORITIZATION AND RANKING 
The first step CMER's prioritization process was to rank the relative importance of the proposed 
programs in meeting FFR goals and objectives.  The program prioritization strategy was to:  
1.  Rank effectiveness/validation monitoring and extensive status and trend monitoring programs 
on the basis of scientific uncertainty and risk to aquatic resources; 
2.  Evaluate the importance of rule implementation tool programs by consulting with DNR and 
then establish priorities on a project basis;  
3.  Defer integration of the intensive monitoring program into the CMER action plan until further 
scoping and coordination with other efforts occurs.  

Effectiveness Monitoring and Extensive Status and Trend Monitoring Programs 
Effectiveness monitoring and extensive status and trend monitoring programs were ranked by 
CMER members in attendance at the December 19, 2002 CMER meeting who evaluated each 
program by asking two questions: 
1. How certain are we of the science and/or assumptions underlying the rule? 
2. How much risk is there to aquatic resources if the science or assumptions underlying the rule 

are incorrect?   
These questions were selected as the criteria to rank programs because the need for scientific 
information to inform adaptive management is most critical when there is a high level of 
scientific uncertainty concerning the interaction between forest practices, watershed processes 
and aquatic resources; and where the sensitivity of the processes and aquatic resources to 
potential disturbance creates the greatest risk of resource impacts. 
 
Uncertainty is a measure of confidence in the science underlying a rule, including the causal 
relationships providing the conceptual foundation for the prescriptions, and assumptions about 
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prescription effectiveness and resource response when it is applied on the ground.  High 
uncertainty (low certainty) indicates that little is known about the underlying science and the rule 
is likely based on assumptions that have not been validated.  It may also indicate that the 
prescription is untested and performance under field conditions is unknown.  Low uncertainty 
(high certainty) indicates that the science underlying the rule is well known and accepted, or that 
the prescription (or similar treatment) has been evaluated under similar conditions.  Risk is a 
measure of the potential for detrimental impacts to aquatic resources including fish, stream 
associated amphibians, and water quality.  High risk indicates the activity covered by the 
prescription has a greater potential to affect aquatic resources due to its magnitude, frequency, or 
direct linkage to the resource.  Low risk indicates the rule has less potential to affect resources. 
 
Individual scores were averaged to obtain mean risk and uncertainty scores for each program.  
These were multiplied to get a combined score that was used to rank the programs (Table 3).  
The FFR Policy Group accepted the rankings and instructed CMER to use them as the basis for 
prioritizing effectiveness/validation and extensive status and trend monitoring projects.  
 
Table 3.  Rankings for effectiveness monitoring and extensive status/trend monitoring programs. 

Uncertainty Risk  Program Title Overall 
Ranking Mean Rank Mean Rank 

Effectiveness/Validation Programs      

Type N Buffer Characteristics, Integrity Function 1 4.4 1 3.9 1 

Eastside Type F Desired Future Range and Target  2 4.2 2 3.8 2 

Type N Amphibian Response 3 4.2 2 3.7 3 

Road Basin-scale Effectiveness Monitoring 4 3.4 5 3.4 4 

Type F Statewide Prescription Monitoring 5 3.2 7 3.1 6 

Mass Wasting Effectiveness Monitoring 6 3.2 6 2.9 8 

Eastside (BTO) Temperature 7 3.0 9 3.2 5 

Wetlands Revegetation Effectiveness 8 3.5 4 2.7 11 

Road Site-scale Effectiveness Monitoring 9 2.6 14 3.1 6 

Hardwood Conversion 10 3.0 8 2.6 12 

Wetland Mitigation 11 2.8 11 2.7 10 

Fish Passage Effectiveness Monitoring 12 2.6 14 2.9 9 

Wildlife Program 13 2.9 10 2.4 14 

Wetland Management Zone Effectiveness Mon. 14 2.8 12 2.5 13 

CMZ Effectiveness Monitoring 15 2.7 13 2.1 15 

Forest Chemicals 16 2.0 16 2.1 16 

Extensive Status/Trend Monitoring Programs      
Extensive Riparian Monitoring 1 3.5 2 3.5 1 

Extensive Mass Wasting Monitoring 2 3.7 1 2.9 3 

Extensive Fish Passage Monitoring 3 3.1 3 3.1 2 

 
The program rankings for effectiveness/validation programs and extensive status and trend 
monitoring programs shown in Table 3, as well as information on the relative importance of rule 
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implementation tool programs gleaned from consultation from DNR, were used to provide 
guidance to the SAGs on where to focus time and energy in project scoping and development.  

PROJECT PRIORITIZATION AND RANKING 
The second stage of prioritization occurred at the project level in order for CMER to make 
recommendations to the FFR policy committee concerning scheduling and allocation of funding 
among the projects developed by the SAGs.  Projects were prioritized based on the extent to 
which projects were deemed essential to inform FFR adaptive management, input from DNR on 
their importance in improving implementation of forest practice rules, the status of projects 
relative to policy decisions on adaptive management, and need to follow through and complete 
work already underway.  Individual projects were assigned to categories.  The projects rankings 
were initially assigned by the CMER co-chairs and the AMPA, and were subsequently reviewed 
and modified by CMER.  The system for categorizing projects is as follows:   

• Urgent Projects.  Urgent projects are effectiveness and extensive monitoring projects that 
received the highest priority ranking because they are critical elements of a credible FFR 
adaptive management program and immediate implementation is desirable.  The urgent 
projects address the key scientific uncertainties in the underlying assumptions of the FFR 
agreement.  These projects are typically components of high priority effectiveness/validation 
or extensive monitoring programs.   

• Second Priority Projects.  Projects in this category are considered to be important elements of 
the FFR adaptive management program, but are less critical than projects in the urgent 
category.  These projects should be initiated as soon as funding and human resources are 
available, but should not impede implementation of urgent projects.  Some second priority 
projects are part of high priority programs, but are a lower priority than other projects in the 
high priority program.  Other projects received this ranking because they are components of 
moderate priority programs.   

• Implement Projects. This ranking identifies high priority rule implementation tool projects.  
• Delay Projects. Funding for project implementation in FY 2006 is not recommended for 

delay projects.  Projects received this rating because: 1) project scoping and study design is 
not complete and they are not ready for implementation; 2) they are elements of low priority 
programs, or 3) policy decision on direction or relevance to adaptive management is needed.  

• Finish Projects.  These projects are underway and scheduled for completion in FY 2006. 
• Completed Projects.  Projects in this category have been completed.  

4.0 FY 2006 Action Plan Recommendations 
Table 4 summarizes CMER’s recommendation for the FY 2006 action plan by program and 
project.  It consists of a list of proposed CMER projects that are organized by program.  The 
table presents project rankings (as described above), status (current stage of development and 
implementation) and budget projection by fiscal year.  Note that Table 4 represents CMER 
recommendations to the FFR policy committee; the actual budget allocation decisions are 
ultimately made by the State Forest Practices Board.   
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1 Effectiveness/Validation Monitoring Programs  Priority 
Ranking 

Stat-
us * 

FY 01 – 
FY 05 

FY 2006 
7/05-6/06 

FY 2007 
7/06-6/07 

FY 2008 
7/07-6/08 

FY 2009 
7/08-6/09 

FY 2010 
7/09-6/10 

FY 2011 
7/10-6/11 

FY 2012 
7/11-6/12 

Total  
FY06-12 

Grand 
Total 

2 Type N Buffer Characteristics, Integrity, Function Prog.   323,000 571,657 884,631 902,267 834,500 791,295 550,828 119,132 4,654,310 4.977,310 
3 Type N Buffer Characteristics, Integrity, Function Project   Urgent 6 225,000 250,000 250,000 250,000 250,000 250,000 1,250,000 1,475,000 
4 Type N Experimental Buffer Treatment Feasibility Project Complete 6 98,000  98,000 

5 Type N Experimental Buffer Treatment Project  Decision 
Pending 3 321,657 634,631 652,267 584,500 541,295 550,828 119,132 3,404,310 3,404,310 

6 Type N WQ/Downstream Effects Project Delay 0   
7 Type N Performance Target Validation Project Delay 0   
8 Type N Classification Project Delay 0   
9 Eastside Riparian Type F Program   220,000 200,000 200,000 400,000 620,000 
10 LWD Literature Review Project Second 8 80,000 40,000  40,000 120,000 
11 Disturbance Regime Literature Review Project Second 8 80,000 20,000  20,000 100,000 
12 Eastside Riparian Current Condition Assessment Project Urgent 2 60,000 140,000 200,000 340,000 400,000 
13 Type N Amphibian Response Program   649,723 118,000 162,000 147,000 70,000 497,000 1,146,723 
14 SAA Detection/Relative Abundance Methodology Project Finish 6 345,600 11,000  11,000 356,600 
15 Tailed Frog Literature Review & Meta-analysis Project Finish 6 93,123  93,123 
16 Dunns & van Dykes Salamander Project Finish 6 104,000  104,000 
17 Tailed Frogs & Parent Geology Project Second 1 70,000 70,000 70,000 210,000 210,000 
18 Buffer Integrity-Shade Effectiveness Project Second 6 80,000 77,000 77,000 77,000 231,000 311,000 
19 Amphibian Recovery Project Complete 10 27,000  27,000 
20 Amphibians in Intermittent Streams Project Second 1 30,000 15,000 45,000 45,000 
21 Roads sub-basin scale Effectiveness Monitoring Prog.   79,542  79,542 
22 Road Surface Erosion (RSE) Model Update Project Complete 10 79,542  79,542 
23 Road Surface Erosion Model Validation/Refinement Project Delay 0   
24 Type F Statewide Prescription Monitoring Program   75,000 30,000 330,000 330,000 330,000 330,000 1,350,000 1,425,000 
25 Type F Riparian Prescription Monitoring Project (Westside) Second 3 75,000 300,000 300,000 300,000 300,000 1,200,000 1,275,000 
26 Type F Riparian Prescription Monitoring Project (Eastside) Urgent 1 30,000 30,000 30,000 30,000 30,000 150,000 150,000 
27 Type F Experimental Buffer Treatment Project Delay 0   
28 Type F Performance Target Validation Project Delay 0   
29 Mass Wasting Effectiveness Monitoring Program   97,000 250,000 350,000 100,000 797,000 797,000 
30 Effectiveness of Unstable Landform Identification Project Urgent 1 20,000 150,000 150,000 320,000 320,000 
31 Mass Wasting Prescription-scale Effectiveness Mon Project Urgent 1  77,000 100,000 200,000 100,000 477,000 477,000 
32 Mass Wasting Buffer Integrity & Windthrow Assess Project Delay 0     
33 Mass Wasting Landscape-Scale Effectiveness Mon Project Delay 0       
34 Bull Trout Overlay Temperature Program   1,212,600 310,600 107,650 107,650 525,900 1,738,500 
35 Bull Trout Overlay Temperature Project Urgent 6 825,820 224,920 78,730 78,730 382,380 1,208,200 
36 Solar Radiation/Effective Shade Project Finish 6 386,780 85,680 28,920 28,920 143,520 530,300 
37 Groundwater Conceptual Model Project Delay 0   
38 Groundwater Research Studies Project Delay 0   
39 Forested Wetlands Revegetation Effectiveness Prog   104,913  104,913 
40 Forested Wetlands Literature Review & Workshop Project Complete 10 54,913  54,913 
41 Statewide Forested Wetland Regeneration Project Complete 10 50,000  50,000 
42 Wetland/Stream Water Temperature Interactions Project Delay 0   
43 Wetland Hydrology Connectivity Project Delay 0   
44 Road Site-scale Effectiveness Monitoring Program   50,000 100,000 150,000 100,000 400,000 400,000 
45 Effectiveness of Identifying RMAP Priority Fixes Project Second 0   
46 Road Site-Scale Effectiveness Monitoring Project Second 0 50,000 100,000 150,000 100,000 400,000 400,000 
47 Hardwood Conversion Program   392,169 130,055 177,942 307,997 700,166 
48 Hardwood Conversion Project Finish 6 387,169 80,055 177,942 257,997 645,166 
49 WDOE Temperature Modeling Project Finish 1 5,000 50,000  50,000 55,000 
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50 Wetland Mitigation Program Delay 0   
51 Fish Passage Effectiveness Mon Program/Project Second 0 100,000 200,000 200,000 200,000 200,000 900,000 900,000 
52 Wildlife Program (State General Fund)   758,076 124,890  124,890 882,966 
53 RMZ Resample Project Finish 6 758,076 124,890  124,890 882,966 
54 Wetland Mngt Zone Effectiveness Monitoring Program Delay 0   
55 CMZ Effectiveness Monitoring Program     
56 CMZ Function Assessment Project  Delay 0   
57 CMZ Integrity Monitoring Project Delay 0   
58 Alternate-Plan Assessment Project Delay 0   
59 Forest Chemicals Program             
60 Chemical Application Monitoring Project Delay 0           
61 Sub-Total for Effectiveness & Validation Programs   3,815,023 1,585,202 2,209,223 2,036,917 1,934,500 1,521,295 550,828 119,132 9,957,097 13,772,120 
              

62 Extensive Status & Trends Monitoring Programs     
63 Extensive Riparian Status and Trend Monitoring Program Urgent 2 231,000 249,000 231,000 249,000 960,000 960,000 
64 Extensive Fish Passage Trend Monitoring Program  Delay 2 24,300    24,300 
65 Road Sub-Basin Scale Effectiveness Monitoring Program Urgent 4 356,230 362,185 300,000 300,000 1,318,415 1,318,415 
66 Extensive Wetlands Trend Monitoring Program Delay 0   
67 Sub-Total for Extensive Monitoring Programs   24,300 587,230 611,185 231,000 249,000 300,000 300,000 2,278,415 2,302,715 
              

68 Intensive Watershed-Scale/Cumulative Monitoring Prog     
69 Cooperative Statewide Intensive Monitoring Program          
70 CMER Contribution to Cooperative Effort Urgent 1 100,000 400,000 375,000 375,000 375,000 1,625,000 1,625,000 
71 Sub-Total for Intensive Monitoring   100,000 400,000 375,000 375,000 375,000 1,625,000 1,625,000 
              

72 Compliance Monitoring Programs     
73 Compliance Monitoring Program Development      
74 DNR/CMER Cooperative Effort (Protocol Development) Complete 6 60,000  60,000 
75 Sub-Total for Compliance Monitoring   60,000  60,000 
              

76 Rule Tool Programs     
77 Type N Delineation Program ("PIP" studies)   70,666  70,666 
78 Perennial Stream Survey Pilot Project Complete 10 70,666  70,666 
79 Perennial Stream Survey (Full Statewide Project) Delay 0   
80 Sensitive Site Program (Stream Associated Amphibian)   328,800  328,800 
81 SAA Sensitive Site Id Methods/Site Characterization Complete 10 328,800  328,800 
82 Stream Typing ("Water Typing") Program   1,396,403 450,000 450,000 200,000 1,100,000 2,496,403 
83 Last Fish/Habitat Prediction Model Development Project Implemnt 6 1,116,403 50,000 50,000 100,000 1,216,403 
84 Last Fish/Habitat Prediction Model Field Performance Proj Implemnt 3 80,000 200,000 200,000 400,000 480,000 
85 Annual/Seasonal Variability Project Implemnt 2 200,000 200,000 200,000 200,000 600,000 800,000 
86 Guidelines Field Protocol to Locate Mapped Divisions Proj Delay    
87 Type F DFC Validation Program   150,000  150,000 
88 DFC Target Validation Project Complete 10 150,000  150,000 
89 DFC Trajectory Model Validation Project Delay 0   
90 DFC-Aquatic Habitat Project  Delay 0   
91 Eastside Temperature Nomograph Program/Project Finish 8 85,000  85,000 
92 Bull Trout Habitat Identification Program 1     
93 Bull Trout Presence/Absence Protocols Project Delay    
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94 Bull Trout Habitat Prediction Models Project Delay    
95 Unstable Landform Identification Program   853,750 500,000 650,000 1,300,000 2,153,750 
96 Shallow Rapid Landslide Screen for GIS Project Delay     
97 Technical Guidelines for Geotechnical Reports Project Delay    
98 Regional Unstable Landforms Identification Project  Complete 10 20,000  20,000 
99 Landform Hazard Class System & Mapping Protocols Proj Complete 10 33,750  33,750 
100 Landslide Hazard Zonation Project (completed to date) Complete 10 800,000  800,000 
101 Landslide Hazard Zonation Project Implemnt 6 500,000 500,000 300,000 1,300,000 1,300,000 
102 Glacial Deep-Seated Landslide Program   22,000  22,000 
103 Model Evapo-Transpiration in DSL Recharge Areas Project Complete 10 22,000  22,000 
104 Vulnerability DS Landslides to Timber Harvest Project Delay 0   
105 Wetland Tool Program   30,000 125,000 125,000 125,000 125,000 530,000 530,000 
106 Hydrogeomorphic Wetland Classification System Project Delay 0    
107 DNR GIS Wetlands Data Layer Project Implemnt 1 30,000 125,000 125,000 125,000 125,000 530,000 530,000 
108 CMZ Delineation Program     
109 CMZ Screen & Aerial Photograph Catalog Project  Delay 0   
110 CMZ Boundary Identification Criteria Project Delay 0   
111 Sub-Total for Rule Tool Development   2,906,619 980,000 1,075,000 625,000 125,000 125,000 2,930,000 5,836,619 
                          

112 Miscellaneous Projects and Expenses                
113 Atterbury Landowner Data Purchase Complete  10,800          10,800 
114 Thermograph Purchases Complete  1,628          1,628 
115 Stream Temperature Workshop Complete  22,002          22,002 
116 Digital Orthophoto and Aerial Photo Purchases                
117 Sub-Total for Misc Projects and Expenses    34,430          34,430 
                 

118 Program Administration & Project Management                
119 DNR Indirect Cost (General Fund State only) Urgent  119,323          119,323 
120 AM Program Administrator (Geoff McNaughton, DNR) Urgent  475,085 87,056 87,056 87,056 87,056 87,056 87,056 87,056 609,389 1,084,474 
121 Contract Specialist (Dawn Hitchins, DNR) Urgent  193,902 58,265 58,265 58,265     174,795 368,697 
122 CMER Facilitation Urgent  28,800 9,600 9,600 9,600 9,600 9,600 9,600 9,600 67,200 96,000 
123 CMER Staff (NWIFC) Urgent  1,748,017 410,416 410,416 410,416 410,416 410,416 410,416 410,416 2,872,912 4,620,929 
124 CMER Website (Jeff Schieber, DNR) Urgent  23,120 11,656 11,656 11,656 11,656 11,656 11,656 11,656 81,592 104,712 
125 Scientific Review Committee (Univ. Wash) Urgent  236,762 87,434 87,434 87,434 87,434 87,434 87,434 87,434 612,038 848,800 
126 Coop Fish & Wildlife Research Unit Dues (Univ. Wash) Urgent  30,609 10,203 10,203 10,203 10,203 10,203 10,203 10,203 71,421 102,030 
127 Project Development Support (CMER Discretionary Fund) Urgent  370,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 700,000 1,070,000 
128 Subtotal for Program Administration    3,225,618 774,630 774,630 774,630 716,365 716,365 716,365 716,365 5,189,347 8,414,965 
              

129 Total for Completed projects    1,829,101          1,829,101 
130 Total for new starts (doesn't include LHZ line 116)     1,288,887 897,000      2,185,887 2,185,887 
                          

131 Total for "Urgent" projects    4,336,438 2,106,780 2,441,545 1,989,360 1,970,365 1,471,365 1,016,365 1,016,365 12,012,142 16,348,580 
132 Total for "Finish" projects    2,164,748 351,625 206,862 28,920         587,407 2,752,155 
133 Total for "Second" projects    315,000 588,657 1,346,631 1,399,267 1,304,500 1,141,295 550,828 119,132 6,450,310 6,765,310 
134 Total for "Implement" (Rule Implementation Tools)    1,396,403 980,000 1,075,000 625,000 125,000 125,000     2,930,000 4,326,403 
135 Total for "Delay" with funds allocated    24,300                 24,300 
136 Total Expenditures (Minus Delay Projects)    10,041,690 4,027,062 5,070,038 4,042,547 3,399,865 2,737,660 1,567,193 1,135,497 21,979,859 32,021,549 

* Project Status Codes:  0=Pre-scoping; 1=Scoping complete; 2=Study Design Phase; 3=Study Design Complete; 4=in Contracting Process; 5=Contract Signed; 6=Project Underway; 7=Interim Report 
Available; 8=Draft Report Submitted to CMER; 9=Final Report thru SRC; 10=Report Accepted and Published 
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5.0 RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 
This section provides a summary, rationale, strategy, and list of programs for each rule group.  
The rule summary briefly describes the intent of the rule, the rationale identifies scientific 
questions related to those rules, and the strategy organizes those questions into programs and 
task categories.   

RIPARIAN STRATEGY 
Because of the complexity of the riparian strategy, it is divided into five rule groups: the Stream 
Typing rule group (Type F/N delineation), the Type N rule group (non-fish-bearing streams), the 
Type F rule group, the Bull Trout rule group, and the Channel Migration Zone Rule Group.   
Each group is discussed separately below.  

STREAM TYPING RULE GROUP 
The FFR recommends adoption of rules by the forest practices board delineating waters of the 
state into three categories, Type S Waters, Type F waters and Type N waters.  Distinguishing the 
upper limits of Type F (or S) waters is particularly important, because the presence or absence of 
fish habitat in the streams creates differences in the aquatic resources of concern, the 
management strategies and the prescriptions applied.   

Rule Summary 
Currently, stream typing is based on a complicated set of physical and beneficial use criteria 
according to guidance in the forest practice rules.  Due to questions about the accuracy of this 
system, the FFR report recommends development of a statewide stream type map using a multi-
parameter, field verified, GIS logistic regression model to identify the upper extent of Type F 
streams.   

Strategy and Rationale 
The FFR report provides a clear rationale and guidance for a strategy related to the stream typing 
system.  The FFR report indicates that the current approach to stream typing is not adequately 
precise, defines a modeling approach for developing a new map, and sets specifications for the 
accuracy of the model.  It also calls for development of a field protocol for inclusion in the forest 
practices board manual.  
 
The Instream Scientific Advisory Group (ISAG) has developed a single program (the stream 
typing program) to develop and validate a GIS based model to predict the upstream extent of fish 
or fish habitat (Table 5).   
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Table 5.  Stream typing rule group critical question and program.  

Stream Typing Rule Group Critical Questions Program 
Name Task Type 

How can the demarcation between fish- and non-fish-habitat 
waters be accurately identified? 

Stream Typing 
Program Rule Tool 

 

TYPE N RIPARIAN PRESCRIPTIONS RULE GROUP 
Type N streams are non-fish-habitat streams that either do not provide suitable habitat to support 
fish or do not contain fish because of a natural barrier to fish migration.  Type N streams are 
protected under FFR for several reasons.  First, they provide habitat for stream-associated 
amphibians (SAA) covered by the agreement.  Second, water quality standards pertaining to 
these streams need to be met.  Finally, Type N streams contribute water, nutrients, woody debris, 
and sediment that affect downstream fish habitat and water quality.   
 
The Type N riparian prescriptions are designed to accomplish the following FFR resource 
objectives:  
1. Provide cool water by maintaining shade, groundwater temperature, flow, and other 

watershed processes controlling stream temperature,  
2. Provide complex in- and near-stream habitat by recruiting large woody debris and litter, 
3. Prevent the delivery of excessive sediment to streams by protecting stream-bank integrity, 

providing vegetative filtering, protecting unstable slopes, and preventing the routing of 
sediment to streams, and 

4. Provide conditions that sustain SAA population viability within occupied sub basins. 

Rule Summary 
Two buffering strategies are prescribed for Type Np streams, the clear-cut and the partial-cut 
strategies.  The clear-cut strategy is prescribed for the west side, whereas landowners on the 
eastside have the flexibility to use either clear-cut or partial-cut strategies.  The clear-cut strategy 
involves a patch buffering system where portions of the riparian stand can be clear-cut to the 
stream and other areas are protected with a 50-ft wide no-cut patch buffer.  The patch buffer 
includes fixed and flexible components.  Fixed components include 50-ft buffers around the 
sensitive sites (e.g., connected springs and seeps, Np initiation points; and stream junctions) and 
on both sides of the stream upstream 300-500 ft from the Type F/Type Np boundary.  The 
flexible component allows the landowner to choose where to place the remaining buffer to bring 
the total buffer length to 50% of the Type-Np length.  Eastside landowners have the option of 
using the ‘partial-cut’ strategy’, a continuous 50 ft buffer along the length of the Type Np stream.  
The partial-cut buffer can be thinned, providing that the appropriate basal area and leave tree 
requirements are met.  A 30 ft wide equipment limitation zone (ELZ) is established on all Type 
N streams (Np and Ns) to minimize sediment input from bank and soil disturbance.  Operations 
within the ELZ are designed to avoid soil disturbance, and sediment delivery must be mitigated.  
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Strategy and Rationale 
The Type N rules are based on the assumption that the riparian buffering strategies will result in 
aquatic conditions that meet the resource objectives and consequently achieve the three FFR 
performance goals.  However, great uncertainty exists about these assumptions because the 
functional relationships between riparian management practices, riparian functions and aquatic 
resource response are not well studied or understood.  Several major areas of uncertainty include:  
1. How to identify the upper boundary of perennial flow in Type N streams, 
2. How riparian stands and the inputs and functions they provide respond to management 

practices and the level of protection provided by the prescriptions,  
3. The habitat utilization patterns of Stream Associated Amphibians and their response to 

riparian management practices, and  
4. The effects of Type N riparian management practices on sediment, large woody debris 

(LWD), temperature and nutrient regimes in downstream fish-bearing streams.   
 
The Type N riparian strategy is designed to address critical questions related to the effectiveness 
of the rules in achieving FFR goals and resource objectives.  The critical questions, programs, 
task types and responsible scientific advisory group (SAG) are listed in Table 6.  
 
Table 6.  Critical questions and programs for the Type N riparian prescriptions rule group.   

Critical Questions Program Name Task Type SAG 

How should the initiation point of Type Np streams be identified 
for management purposes?  

Type N 
Delineation 
Program 

Rule Tool UPSAG 

How do survival and growth rates of riparian leave trees change 
following Type Np buffer treatments? 
Are riparian processes and functions provided by Type Np 
buffers maintained at levels that meet FFR resource objectives 
and performance targets for shade, stream temperature, LWD 
recruitment, litter fall and amphibians? 
How do other buffers compare with the FFR Type N 
prescriptions in meeting resource objectives?  
How do the Type N riparian prescriptions affect downstream 
water quality and fish populations?  
Are the Type N performance targets valid and meaningful 
measures of success in meeting resource objectives?  

Type N Buffer 
Characteristics, 
Integrity and 
Function 

Effective-
ness RSAG 

Is Stream Associated Amphibian (SAAs) population viability 
maintained by the Type N prescriptions? 

Type N 
Amphibian 
Response 

Effective-
ness LWAG 

Can the methods used to identify and characterize sensitive 
sites be improved? 

Sensitive Site 
Program Rule Tool LWAG 

Is the Type N riparian strategy effective in maintaining 
downstream fish habitat and harvestable fish populations? 

Downstream 
Water Quality/ 
Fish Response  

Intensive  

What is the current status of riparian conditions and functions in 
Type N streams on a statewide scale, and how are conditions 
changing over time? 

Extensive 
Riparian Trend 
Monitoring  

Extensive RSAG 
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TYPE F RIPARIAN PRESCRIPTIONS RULE GROUP 
The FFR report recognizes differences in riparian systems and processes between eastern 
(Eastside) and western (Westside) Washington.  It describes the goal of the riparian strategies for 
Westside Type F (fish-bearing) streams as follows: 

“…Riparian silvicultural treatments and conservation measures that are designed 
to result in riparian conditions on growth and yield trajectories towards what are 
called ‘desired future conditions.’  As used in this report, desired future conditions 
are the stand conditions of a mature riparian forest, agreed to be 140 years of age 
(the midpoint between 80 and 200 years) and the attainment of resource 
objectives.  …These desired future conditions are a reference point on the 
pathway to restoration of riparian functions, not an endpoint of riparian stand 
development.”  

 
The eastern Washington riparian rules for Type F streams provide for stand conditions that: 1) 
vary over time within the range of historic disturbance regimes, 2) provide riparian functions 
needed to meet resource goals for fish, amphibians and water quality, and 3) maintain forest 
health by minimizing risk of catastrophic damage from insect, disease or fire.  
 
The FFR assumes that riparian forests managed in accord with these strategies will provide 
adequate levels of key riparian functions (providing large woody debris, shade, and nutrients and 
preventing sediment input) necessary to meet FFR resource objectives for harvestable levels of 
salmonids, long term viability of amphibian populations and protection of water quality while 
maintaining a viable timber industry.  These key functions are the focus of the resource 
objectives and performance targets established for this rule group. 

Rule Summary 
The Type F riparian rules prescribe riparian management zones (RMZs) that differ between the 
Eastside and Westside but share common characteristics.  The common characteristics are a 
RMZs equal in width to a site-potential tree height and divided into three zones: core, inner and 
outer.  The core zone is adjacent to the stream and generally is a no harvest zone.  The core is 
intended to protect bank stability and maintain the majority of shade and wood recruitment.  The 
inner and outer zones extend outward from it and allow prescribed harvesting to under specific 
conditions. 

Westside Type F Prescriptions 
Western Washington RMZs consist of three zones, including:  
1. A core zone 50 feet wide that is generally a no-harvest zone.   
2. An inner zone extending from 10 to 100 feet beyond the core zone (depending on the site 

class and stream size) where the management objective is to place the combined core and 
inner zone on a trajectory to grow into the desired future condition (DFC).   

3. An outer zone extending beyond the inner zone to the edge of the RMZ where timber harvest 
is managed to protect special sites and wildlife habitat and contribute to the overall riparian 
functions provided by the RMZ.   
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A variety of measures in the Westside Type-F riparian rules address site-specific situations, 
operational concerns of landowners, conversion of hardwood-dominated sites to conifer, 
placement of large wood, catastrophic loss from fire or wind, and alternate plans. 

Eastside Type F Prescriptions 
The eastern Washington Type-F riparian rules require: 
1. A core 30-foot wide that is generally a no harvest zone.   
2. An inner zone that is 45 to 70 feet wide (depending site class and stream size).  
3. An outer zone is between 0 to 55 feet wide.   
 
The sum of the core, inner and outer zones approximates the length of a site-potential tree, which 
varies with site class.  Allowable harvest within the inner and outer zones is different for each of 
three elevation bands, referred to as timber habitat types in the rules.  These elevation bands were 
intended to emulate variations in natural disturbance regimes, variations in species distributions, 
and other riparian characteristics.  Guidance for selecting RMZ leave trees based on size and 
species are intended to move riparian stand conditions towards larger trees of fire and disease 
resistant species. Two temperature rules overlay the Eastside Type F riparian rule package.  The 
first defines the amount of shade needed to meet state water-quality standards.  The second (the 
bull trout overlay) is intended to provide the additional temperature protection required by bull 
trout (see Bull Trout Rule Group, below). 

Strategy and Rationale 
The western Washington Type F riparian rules are based upon the assumptions that: 
1. The DFC basal area targets adequately describe mature riparian forest conditions. 
2. The growth model used for DFC adequately projects riparian growth and mortality. 
3. Some hardwood-dominated riparian stands need to be converted to conifer in order to 

achieve DFC. 
4. Stands that meet the DFC target will provide the aquatic habitat conditions needed to provide 

the functions to meet the overall performance goals and resource objectives. 
 
The eastern Washington Type F riparian rules are based upon the following assumptions: 
1. The management strategies in the Type-F rules will put stands in the RMZ on a trajectory 

that is within the range of natural variability. 
2. The defined elevation bands are reasonably accurate reflections of the spatial distribution of 

historical disturbance regimes and species compositions 
3. The management strategies will minimize risk of catastrophic events within the RMZs. 
4. The management strategies will put stands on a trajectory that will provide the riparian 

functions needed to support harvestable populations of fish. 
5. The temperature overlays are necessary to provide stream temperatures that meet the state 

water quality standards and the needs of bull trout. 
 
Uncertainties about the validity of the assumptions and the effectiveness of the rule lead to a 
series of critical questions and programs to address them (Table 7).  The effectiveness programs 
include:  
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1. The Type F Statewide Effectiveness Monitoring Program, which addresses effectiveness of 
the Type F riparian rules in meeting performance targets and achieving resource objectives;  

2. The Hardwood Conversion Program, which addresses uncertainty regarding strategies and 
prescriptions for managing hardwood dominated stands;  

3. The Extensive Riparian Trend Monitoring Program, which documents status and trends of 
riparian conditions on Type F streams on a regional scale; and,  

4. The DFC Validation Program, a rule tool program that addresses uncertainties regarding the 
validity of the west side DFC performance targets and the accuracy of DFC model that is 
used to project stand trajectory to age 140.   

5. The Eastside Riparian Type F Program, which assesses current riparian stand and stream 
conditions on Type F streams across the eastside, and evaluate the likelihood that the 
prescriptions will move stands towards desired future conditions (forest health, riparian 
function, and within historic disturbance regimes).  It also will develop eastside LWD 
performance targets and validate the shade-temperature relationships for eastern Washington 
in the forest practices rules.  

6. The Eastside Temperature Nomograph Program that validates the shade-temperature 
relationships for eastern Washington in the forest practices rules.   

7. The Bull Trout overlay temperature program addresses effectiveness of the eastside Type F 
shade requirements.  This program is discussed in the Bull Trout rule group.   

 
Table 7.  Critical questions and programs for the Type F riparian prescriptions rule group.   

Type F Riparian Prescriptions Rule Group Critical 
Questions Program Name Task 

Type 
 

SAG 
 

Does the DFC model, including basal area targets, 
adequately describe mature riparian forests? 

DFC Validation 
Program Rule Tool RSAG 

Are the Type F riparian rules effective in meeting the 
performance targets, resource objectives, and overall 
performance goals of FFR? 

Type F Statewide 
Effectiveness 
Monitoring Program 
BTO Temperature 
Program 

Effective-
ness 

RSAG 
BTSAG 

Where and how should hardwood conversion projects be 
conducted, and what are the ecological outcomes? 

Hardwood Conversion 
Program 

Effective-
ness RSAG 

What is the current range of conditions for eastside riparian 
stands and streams?  Will application of the prescriptions 
result in stands that achieve eastside FFR objectives 
(forest health, riparian function and historic disturbance 
regimes)? What are appropriate LWD performance targets? 

Eastside Type F 
Riparian Program Rule Tool SAGE 

Can the shade/temperature relationships in the eastside 
temperature nomograph be refined?  

Eastside Type F 
Riparian Program Rule Tool SAGE 

What is the current status of riparian conditions and 
functions in Type F streams on a regional scale, and how 
are conditions changing over time? 

Extensive Riparian 
Trend Monitoring 
Program (Type F) 

Extensive RSAG 

How do aquatic organisms respond to changes in habitat 
and water quality associated with changes in riparian inputs 
and functions? 

Aquatic Habitat Biotic 
Response Intensive RSAG 
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BULL TROUT RULE GROUP 
Bull Trout are listed under ESA as threatened throughout their range in Washington.  A factor 
contributing to their “threatened” status is the degradation of habitat, especially increasing 
stream temperatures.  Bull Trout temperature requirements are cooler than those of other 
salmonids.  The bull trout habitat overlay (BTO, a map showing the distribution of potentially 
suitable habitat) was developed to identify streams containing potential bull trout habitat. 

Rule Summary 
Specific riparian timber harvest prescriptions apply to Type F streams located within the bull 
trout habitat overlay area.  When a timber harvest unit is located within the overlay, “all 
available shade” must be retained within 75 feet of the bankfull width or channel migration zone, 
whichever is greater.  When outside of the overlay, prescriptions fall under the standard shade 
rule, which can allow for harvest of a portion of shade trees within the 75 feet, depending on 
elevation and canopy cover existing prior to harvest.  The standard shade rule, which was 
designed to meet earlier state water quality temperature standards, is believed to be inadequate to 
meet the optimal bull trout water temperatures. 

Strategy and Rationale 
Problems arise during implementation of the bull trout overlay.  Because knowledge of the 
current and potential distribution of the species is imprecise, large areas of forest land in eastern 
Washington are currently included within the bull trout overlay.  Some included areas may never 
have been occupied by bull trout and may not have the potential to support bull trout in the 
future.  The riparian zones bordering these streams are placed under inappropriate restrictions 
that may result in riparian conditions that do not meet the intent of the Eastside riparian strategy.   
 
The Bull Trout “All Available Shade” Rule is based on the following assumptions: 
1. Shade and water temperature are more at risk in eastern Washington than in western 

Washington because of the potential for more shade removal within the Eastside RMZ 
prescriptions and warmer Eastside air temperatures. 

2. The water temperature criteria within the current (prior to 2004) water quality standards (and 
nomograph) are too warm to meet the optimal cold water temperature needs of bull trout. 

3. A primary factor contributing to bull trout decline is habitat degradation, especially as it 
relates to stream temperature.  Past forest practices, including shade removal, have been a 
contributing factor.  Therefore with restoration of habitat and the consequential reduction in 
stream temperatures, bull trout should rebound in those habitats.  

4. Historically when habitats were more optimal, watersheds were more extensively occupied 
by bull trout, including all life history strategies such as resident and migratory (i.e. fluvial 
and adfluvial).  

5. The bull trout habitat overlay includes areas that never have and never will have the potential 
to support bull trout.  Where this occurs, forestlands may be placed under inappropriate 
harvest restrictions.  

6. The “all available shade” rule should provide more shade and water temperature protection 
than the standard eastside prescriptions.  

7. The densiometer methodology can adequately measure and determine “all available shade”.  
8. All shade affecting stream temperature comes from within 75 feet of the stream.  
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The following list of uncertainties apply to the bull trout “all available shade rule”  
1. Lack of agreement on bull trout temperature requirements. 
2. Different perspectives exist regarding the accuracy of the bull trout habitat overlay in 

identifying habitat potentially suitable for bull trout. 
3. The characteristics of “unsuitable” bull trout habitat are poorly defined. 
4. The effectiveness of the densiometer methodology for determining effective shade, 

especially “all available shade” is not fully accepted. 
5. The meaning of “all available shade” is unclear. 
 
The strategy for the bull trout rule group is intended to answer a set of critical questions that 
address these uncertainties (Table 8). 
 
Table 8.  Critical questions and programs for the Bull Trout rule group.  All programs are 
administered by BTSAG. 

Bull Trout Rule Group Critical Questions Program 
Name Task Type

Are both the standard eastside prescriptions and the “all available 
shade" rule effective in protecting shade and stream temperature and 
in meeting the water quality standards? 
Are there differences between the standard eastside rules and the 
“BTO all available shade” rules in the amount of shade provided and 
their effect on stream temperature? 
Is “all available shade” actually achieved with the densiometer 
methodology under the BTO shade rule? 
Are FFR riparian prescriptions effective at protecting groundwater 
flow and temperature? 

BTO 
Temperature 
Program 

Effective-
ness 

How can habitat suitable for bull trout be identified? 

Bull Trout 
Habitat 
Identification 
Program 

Rule Tool 

 
Two programs are proposed to address these questions.  The Bull Trout Overlay Temperature 
Program is designed to address the effectiveness of FFR rules on shade and stream temperatures 
in bull trout habitat, as well as other eastside fish habitat.  The Bull Trout Habitat Identification 
Program is intended to help in identifying bull trout habitat for management purposes. 

CHANNEL MIGRATION ZONE RULE GROUP 

Rule Summary 
The channel migration zone (CMZ) is an area within a river or stream valley where the active 
channel is prone to move laterally.  The intent of the CMZ rule is to maintain riparian forest 
functions (e.g. woody debris recruitment, bank reinforcement, shade, and litter) along migrating 
channels.  No timber harvest, salvage, or road construction (except for road crossings) is allowed 
within CMZs without an alternate plan that specifies the conditions which will provide equal and 
overall effectiveness of public resources as described in the rules and the Forest Practices Act.   
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Strategy and Rationale 
The strategy for the CMZ rule group is intended to answer a set of critical questions that address 
uncertainties concerning CMZ delineation and effectiveness (Table 9). The overall strategy is to 
assess the delineation methods for CMZs while cooperating with the riparian rule group to 
develop and implement a long-term riparian/CMZ effectiveness-monitoring program.  The CMZ 
rule group is divided into three programs addressing the critical questions. 
 
The first question arises from the need to identify and delineate the CMZ so that the prescriptions 
can be implemented as intended.  The rule assumes that the CMZ can be identified and the extent 
of the channel migration zone can be and will be consistently delineated by landowners.  This 
assumption has high uncertainty because although many CMZs are relatively easy to recognize 
their boundaries are difficult to define in the field.  Incorrect delineation of the CMZ edge results 
in incorrect placement of the adjacent RMZ, making it potentially vulnerable to channel 
disturbance.   
 
The second question addresses the future patterns of channel migration.  The CMZ rule is based 
on the assumption that the area subject to channel migration during the last 100 years is the same 
area that will be subject to channel migration during the next 100 years.  A high level of 
uncertainty exists for this assumption because changes in land-use and other factors (i.e. in 
channel wood, sediment and flow) during the next 100 years could change the frequency of 
channel avulsion (the most common form of channel migration in forested conditions). 
 
The third question addresses the effectiveness of the CMZ rule in maintaining RMZ integrity and 
riparian functions.  The rule assumes that riparian functions can be maintained by protecting 
forests in the CMZ and RMZ to provide riparian functions despite the effects of rapidly 
migrating channels.  However, alternative plans may not be equally successful because of a lack 
of information and experience on the part of landowners and regulators.  Moreover, changing 
forest practices increase the uncertainty because past migration patterns may not predict future 
migration and fluvial disturbance of the RMZ.   
 
Table 9.  Critical questions and programs for the CMZ Rule Group.  All effectiveness tasks are 
administered by UPSAG; rule tools are administered by DNR in collaboration with UPSAG.   

Channel Migration Zone Rule Group Critical Questions Program Name Task 
Type 

What field/map criteria allow consistent, repeatable delineation 
of the CMZ lateral boundaries (“edge”)? 

CMZ Delineation 
Program Rule Tool 

Will the physical processes that drive channel migration change 
appreciably due to the application of FFR rules? 

CMZ Validation 
Program Intensive 

Does the CMZ rule meet FFR performance goals and resource 
objectives? 

CMZ Effectiveness 
Monitoring Program 

Effective-
ness 
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UNSTABLE SLOPES RULE GROUP  

Rule Summary 
The FFR goal for unstable-slopes management is to prevent forest practices from increasing 
mass wasting (landslides) beyond the naturally occurring rate.  The intent of the rule is to protect 
water quality and aquatic habitat by minimizing sediment delivery from forest management-
related increases in mass wasting. 
 
The FFR default protective measure for unstable slopes is avoidance.  The rule strategy begins 
with identification of unstable slopes and then the strategy is either to avoid the area or conduct a 
risk evaluation through the SEPA process.  The rule strategy relies on the ability of forest 
managers to recognize and mitigate for unstable slopes within a forest practice application (FPA) 
and approval process.  If forest practices are planned on potentially unstable slopes, the FPA 
application process includes a SEPA review.  The correct identification and assessment of 
unstable slopes is achieved by the rules defining unstable landforms at a statewide level and 
DNR regions defining regional unstable landforms using local knowledge.  As further protection, 
a specific FFR rule relates to timber harvest on the groundwater recharge areas of deep-seated 
landslides in glacial sediments.   

Strategy and Rationale 
Table 10 presents critical questions for the unstable slopes rule group and identifies a series of 
programs to address them.  The strategy is to immediately implement an unstable-landform 
identification program to address the first two critical questions, and then design and implement 
mass wasting effectiveness monitoring and validation programs to assess the effectiveness of 
landform recognition and mitigation at various scales.  All effectiveness and intensive tasks are 
administered by UPSAG; rule tools are administered by DNR in collaboration with UPSAG. 
 
Table 10.  Critical questions and programs for the Unstable Slopes Rule Group.   

Unstable Slopes Rule Group Critical Questions Program Name Task Type 
What screening tools can be developed to assist in the 
identification of potentially unstable landforms that minimize the 
omission of potentially unstable landforms? 

Unstable Landform 
Identification 
Program 

Rule Tool  

Are deep-seated landslides in glacial sediments along with their 
recharge area being correctly and uniformly identified, and does 
harvesting of the recharge area promote their instability? 

Glacial Deep-Seated 
Landslides Program Rule Tool 

Are unstable landforms being correctly and uniformly identified 
and evaluated for potential hazard? 
What is the natural (background) rate of landsliding on managed 
forest lands? 
Are the FFR unstable-landform rules reducing the rate of 
management-induced landsliding at the landscape scale? 
Are the mass wasting prescriptions and mitigation measures 
effective in preventing landslides from roads and harvest units? 

Mass Wasting 
Effectiveness 
Monitoring Program 
 

Effective-
ness 
 

What levels of cumulative sediment inputs are harmful to the 
resource at the basin scale? 

Mass Wasting 
Validation Program Intensive 
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ROADS RULE GROUP 

Rule Summary 
The intent of the rules for roads is to protect water quality and riparian/aquatic habitat by 
minimizing sediment delivery to Type 1-5 waters and changes in hillslope and stream hydrology 
due to roads.  Fish passage at road crossing structures is treated as a separate rule group.  The 
road rules protect water quality and riparian/aquatic habitats through prescriptions and road Best 
Management Practices (BMPs).  Implementation of these prescriptions through road 
maintenance and abandonment plans (RMAP) is intended to minimize road-surface sediment 
production and the hydrologic connection between the road system and the stream network.  The 
road rules specify prescriptions for road construction, maintenance and abandonment, landings, 
and stream-crossing structures.  In addition, the Board Manual identifies BMPs for roads and 
landings.  The rules require RMAPs for all forest roads to be developed by 2006 for large forest 
landowners, and timed with timber harvest activity for small forest landowners. 

Strategy and Rationale 
The basic assumptions of the road rules are  
1. Implementation of road prescriptions will result in achieving FFR performance goals and 

resource objectives, including:  
a. Meeting water quality standards,  
b. Providing clean water and substrate and maintain channel forming processes by 

minimizing the delivery of management-induced coarse and fine sediment to streams by 
protecting stream-bank integrity, providing vegetative filtering, protecting unstable 
slopes, and preventing the routing of sediment to streams,   

c. Maintaining surface and groundwater hydrologic regimes (magnitude, frequency, timing, 
and routing of stream flow).  This will be accomplished by disconnecting road drainage 
from the stream network, preventing increases in peak flows causing scour, and 
maintaining the hydrologic continuity of wetlands.   

2. Assessment and planning using RMAPs is the best method to assure effective 
implementation of BMPs and this will achieve the above objectives. 

3. Roads differ in their degree and importance of impact to the resources of concern, and we 
can identify and prioritize roadwork based on these differences.  

4. Appropriately identified standard BMPs are effective at achieving functional objectives.   
 
Assessment of the rules leads to five critical questions.  Three monitoring and validation 
programs are proposed to address these critical questions (Table 11).  The monitoring strategy is 
based on CMER’s experience with road sediment problems and BMPs and on the data from 
numerous Watershed Analyses used to develop the FFR road performance targets for sediments.  
The effectiveness-monitoring strategy includes both a site-scale program and a basin-scale 
program.  Validation of the road performance targets, which is more complex and time-
consuming, will come later.  This approach will first inform the uncertainties about BMP 
effectiveness and their ability to meet FFR targets.  If BMPs are ineffective, validation 
monitoring is unwarranted.  If BMPs are proving to be effective, then validating the performance 
targets should begin (do we have the right target?).   
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Table 11.  Critical questions and programs for the Roads Rule Group. All effectiveness, 
extensive, and intensive tasks are administered by UPSAG.  

Roads Rule Group Critical Questions Program Name Task Type 

Are road prescriptions effective at meeting sub-basin scale 
performance targets for sediment and water? (Exclusive of 
mass wasting prescriptions that are covered under the Mass 
Wasting Rule Group). 

Road Basin-Scale 
Effectiveness 
Monitoring Program 
 

Does the RMAP process correctly identify priority fixes (see 
Section 2.9)? 
Are road prescriptions effective at meeting site-scale 
performance targets for sediment and water?  (Exclusive of 
mass wasting prescriptions, which are covered in the Mass 
Wasting Rule Group section). 

Roads Prescription 
(Site-Scale) 
Effectiveness 
Monitoring Program 
 

Effective-
ness 
 

Have the correct performance targets for sediment delivery and 
connectivity been identified? 
What levels of cumulative sediment inputs are harmful to the 
resource at the basin scale? (Validation of road sediment 
targets).  

Roads Validation 
Program and 
Cumulative Sediment 
Effects. 

Intensive 

 

FISH PASSAGE RULE GROUP 
The intent (objective) of the fish passage rule is to install, upgrade and/or maintain stream 
crossings by 2016 that provide fish passage at all life stages. 

Rule Summary 
Fish passage blockages at road crossing structures are to be addressed as part of the road 
maintenance and abandonment plan (RMAP) process.  Road crossing structures will be 
inventoried and evaluated, and those acting as fish barriers are to be prioritized as to amount of 
potential fish-bearing stream affected.  Those structures that do not provide fish passage must be 
repaired or replaced within 15 years, typically on a “worst-first” basis.  WDFW’s hydraulic code 
rules, the associated barrier-assessment manual, and DNR’s forest practices rules apply to 
crossing structures on forest roads.  

Strategy and Rationale 
Critical questions were developed through an analysis of the FFR rules during which the 
assumptions and uncertainties underlying the rule were identified.  From these uncertainties, two 
critical questions were derived (Table 12).  The fish passage rule is based on the following 
assumptions: 
1. Achieving the objective of no fish barriers is critical for recovery of depressed stocks and the 

health of fish at all life stages. 
2. Implementation of the rules will result in achieving the objective to maintain or provide 

passage for fish in all life stages and to provide for the passage of woody debris likely to be 
encountered. 
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3. Assessment, prioritization, and implementation of RMAPs will achieve the objectives in a 
timely manner. 

4. Current stream crossing replacement standards are adequate to address fish and all life 
history stages.  

5. Hydraulic code criteria are effective at achieving resource objectives. 
6. Fish species and all life history stage distributions can be characterized statewide. 
7. Performance targets can be developed for fish at all life history stages. 
8. Stream simulation methods provide passage for fish (definition WAC 222-16-010) and all 

life history stages.   
 
Table 12.  Critical questions and programs for the Fish Passage Rule Group.  All effectiveness 
and extensive tasks are administered by ISAG. 

Fish Passage Rule Group Critical Questions Program Name Task Type 

Are the corrective measures effective in restoring fish passage 
for fish at all life history stages? 

Fish Passage Effectiveness 
Monitoring Program 

Effective-
ness 

What is the current status of fish passage on a regional scale, 
and how are conditions changing over time? 

Extensive Fish Passage 
Monitoring Program Extensive 

 

PESTICIDES RULE GROUP 
The objectives of the pesticides rule group is to manage pesticide use to achieve water quality 
standards, meet label requirements, and avoid harm to riparian vegetation.  In the context of the 
forest practices rules pesticide means “any insecticide, herbicide, fungicide or rodenticide, but 
does not include nontoxic repellents or other forest chemicals.”   

Rule Summary 
The pesticide rules include a series of regulations that cover: 1) aerial application of pesticides, 
2) ground application of pesticides with power equipment, and 3) hand application of pesticides.  
The rules for aerial application of pesticides prescribe a setback (offset) to prevent application of 
pesticides within the core and inner zones of Type F and S streams, or the wetland management 
zone (WMZ) of Type A or B wetlands.  In these cases the offset is from the outer edge of the 
inner zone or the WMZ.  Offsets are also prescribed for flowing Type N streams and Type B 
wetlands < 5 acres, however in these cases the offsets are measured from the edge of the bankfull 
channel or wetland.  The offset distances vary depending on water type, the type of nozzle used, 
and wind conditions at the time of application.  Separate guidelines govern ground application of 
pesticides with power equipment and hand equipment within RMZs and WMZs.   

Strategy and Rationale 
The main assumption is that the pesticide rules will be effective in achieving the objectives of 
meeting water quality standards, label requirements and preventing damage to vegetation in 
RMZs and WMZs.  A level of uncertainty exists for the aerial application of pesticides because 
of the potential difficulties caused by terrain and wind conditions.  A single critical question has 
been developed, with a corresponding effectiveness program (Table 13). 
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Table 13.  Critical questions and programs for the Pesticides Rule Group.   

Pesticides Rule Group Critical Questions Program Name Task Type 

Do the pesticide rules protect water quality and vegetation within 
the core and inner zones of Type S and F RMZs or the WMZs of 
Type A or B wetlands?  

Forest Chemicals 
Program 

Effective-
ness 

WETLAND PROTECTION RULE GROUP 
Wetland adaptive management goals are identified in the FFR report as:  

“The goal … is to clarify the mapping of wetlands and provide for an assessment of 
the functions of associated wetlands. This is intended to include an assessment of the 
functions served by forested wetlands and the potential impacts of harvest activities 
in forested wetlands. The assessment may include the determination of harvest 
activities that cannot be adequately mitigated or recovered. Where such assessments 
suggest that changes in forest practices are required, this Appendix is intended to 
provide the mechanism for the consideration of additional rules for the protection of 
such wetlands.” 

 
The intent of the wetland rules is to achieve no net loss of wetland function (water quality, water 
quantity, fish and wildlife habitat, and timber production) by avoiding, minimizing, or preventing 
sediment delivery and hydrologic disruption from roads, timber harvest, and timber yarding.  The 
main strategy is to use forest and fish rules and watershed analyses as the primary vehicle for 
implementing wetland BMPs.   

Rule Summary 
The forest practices rules classify wetlands into two categories.  Type A wetlands include non-
forested wetlands with an area greater than 0.5 acres or forested wetlands and non-forested bogs 
with an area greater than 0.25 acres.  Type B wetlands included non-forest wetlands with an area 
greater than 0.25 acres.  Landowners are required to inventory and map wetlands as part of their 
FPA for timber harvest or road construction.  Wetland management zones (WMZ) are prescribed 
for all Type A and Type B wetlands greater than 0.5 acres.  The WMZs have variable widths 
based on the wetland type and area.  The specific leave tree requirements within WMZs differ 
for eastern and western Washington.  The use of ground based harvesting equipment is restricted 
within WMZs.  Harvest methods are limited to low impact harvest or cable systems within 
forested wetlands and landowners are encouraged to leave a portion of the wildlife reserve tree 
requirement within the wetland.  Additional rules apply to road construction to assure that there 
is no net loss of wetland function.  The preferred option is to prevent impacts by locating roads 
outside of wetlands, however where this is not possible, the guidelines seek to minimize and 
mitigate impacts.  

Strategy and Rationale 
The wetland rules are based on the following assumptions: 
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1. Implementation of the wetland prescriptions will result in achieving no net loss of wetland 
functions over a timber rotation, assuming that some wetland functions may be reduced until 
the mid-point of a timber rotation cycle.    

2. Assessment and planning in watershed analysis and implementation of forest practices rules 
will achieve the stated resource objectives.  

3. Appropriately identified, standard BMPs are effective at achieving the resource objectives.   
4. Forested wetlands will successfully regenerate following timber harvest.  
 
Several uncertainties exist about the validity of these assumptions.  The wetland functions listed 
in the rules are limited and significant uncertainty exists regarding their adequacy to meet the 
resource objectives of the FFR report.  The degree to which current rules for wetland mitigation 
will achieve the “no net loss of wetland function” policy is unclear because no objective 
performance measures are available for determining the: 

1. Range of wetland functions affected by road construction, harvest and harvest methods or  
2. Net loss or gain of these functions over time.  

 
These assumptions and uncertainties guided development of critical questions and research and 
monitoring programs to address them (Table 14).   
 
Table 14.  Critical questions and programs for the Wetlands Rule Group.   

Wetlands Rule Group Critical Questions Program Name Task Type 

Are forested wetlands regenerating sufficiently to maintain wetland 
functions? 

Wetlands Revegetation 
Effectiveness Program 

Effective-
ness 

Are road construction activities, harvest and harvest methods 
adequately mitigated to achieve no net-loss of wetland functions?  

Wetland Mitigation 
Program 

Effective-
ness 

Are current WMZs effective in providing adequate levels of LWD? 
Are current rule-defined wetland functions adequate to meet or 
exceed water quality standards, support the long-term viability of 
covered species, and support harvestable levels of salmonids? 
Does timber harvest in forested wetlands affect water temperature 
sufficiently to negatively affect temperatures in connected streams? 
Does timber harvest in forested wetlands alter hydrology sufficiently 
to affect wetland functions? 

WMZ Effectiveness 
Monitoring Program 

Effective-
ness 

How should wetlands be classified and mapped for management 
purposes? 

Wetland Tools Program Rule Tool 

 
The approach of the wetlands rule strategy is to establish through a comprehensive literature 
review the current scientific basis for evaluating wetland functional relationships for salmonids, 
covered species and water quality and quantity. The literature review will be followed by 
development of tools to map wetland locations (GIS Layer) and describe wetland functions 
(Hydro-geomorphic HGM classification system).   Specific effectiveness/validation studies will 
be developed to answer specific questions about the effects of rule implementation at the 
landscape and site scales.  All effectiveness tasks are administered by WETSAG; rule tools are 
administered by DNR in collaboration with WETSAG.  
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WILDLIFE RULE GROUP 
CMER has funded a number of wildlife research projects since the late 1980s.  These projects 
have addressed general multi-species and statewide issues, as well as species-specific concerns 
about the effects of forest practices.  Although the FFR agreement is focused on water quality, 
fish, and SAAs, both the Policy Committee and CMER acknowledge that wildlife issues are 
important and need attention.  Consequently CMER is currently funding additional sampling and 
analyses of a study that examines wildlife use of two streamside buffer designs.  However, 
because CMER’s focus is currently on FFR priorities, the only funding available for additional 
wildlife projects is from the State general fund. 

Rule Summary 
Forest practice rules directed at wildlife conservation take two approaches: 1) general statewide 
requirements, and 2) species-specific strategies.  In addition, FFR rules may benefit wildlife 
through the retention or enhancement of habitat, such as riparian buffers, upland management 
areas, landslide hazard zonation, etc.  The only general statewide rule specifically directed at 
wildlife conservation is the provisions for wildlife reserve tree management (WAC 222-30-
020[11]).  Specifications for the retention of wildlife reserve trees, green recruitment trees, and 
down logs are provided for both eastern and western Washington.  Species-specific forest 
practice rules are closely tied to state and federal endangered and threatened species programs.  
Habitat of listed species is defined as critical habitat (state) and any proposed forest practice 
activity in critical habitat becomes a Class-IV Special forest practice under SEPA (WAC 222-10-
040), requiring consultation, evaluation, an environmental impact statement, and mitigation.  
There are currently 10 species for which these rules apply, e.g., the bald eagle (Haliaeetus 
leucocephalus), grizzly bear (Ursus arctos), northern spotted owl (Strix occidentalis), and 
marbled murrelet (Brachyramphus marmoratus). 
 
A species-specific approach that avoids direct rule making has been endorsed by the Forest 
Practices Board.  This approach is the development and adoption of management plans or the 
specification of "voluntary" guidelines.  The federal listing of the lynx (Lynx canadensis) 
prompted the state and a few large private landowners in northeastern Washington to develop 
and adopt a lynx management plan.  The state listing of the western gray squirrel (Sciurus 
griseus) resulted in landowners agreeing to apply forest practice guidelines developed by the 
Washington Department of Fish and Wildlife in areas known to contain the species.  These rules 
and associated guidelines are very complex.  Each species generates specific definitions of 
habitats, specific monitoring methods, and specific provisions for protection of sites that vary 
with the species needs.  In addition, the Forest Practices Board often adopts rule options that 
allow landowners to develop species-specific management plans. 

Strategy and Rationale 
The Landscape and Wildlife Advisory Group (LWAG) has been developing an overall wildlife 
work plan for several years.  However, focused plan development for wildlife issues other than 
those associated with FFR were delayed until the FFR work plan is completed.  Nonetheless, 
LWAG continues to work on the broader work plan as time allows.  To date, LWAG has 
identified a number of programs that contain several issues, each with critical questions (Table 
15).  This rule group is administered by the Landscape and Wildlife Advisory Group (LWAG). 
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Table 15.  Wildlife issues (in order of priority) and critical questions.  

Wildlife Rule Group Critical Questions 
Program 
Name 

Task Type 

What are the values of snags retained in upland management units and 
RMZs?  
Is there a threshold response by wildlife to snag density?  
What are the fates of wildlife reserve trees (WRT) and green 
recruitment trees (GRT) in managed forests? 
What are the most-effective ways of retaining and replacing snags? 

Effectiveness 
of snags for 
wildlife  

Effectiveness 
 
Validation 

What are the effects of variation in stand establishment practices, 
herbicides, thinning, fertilization, and rotation lengths on vegetation and 
wildlife?  
Does the concept of the steady-state shifting mosaic apply and how 
does that process effect wildlife? 

Conifer 
management 
effects on 
wildlife  

Validation 
 
Effectiveness 

What role do RMZs, UMAs, and other forest patches play in maintaining 
species and providing structural and vegetative characteristics thought 
to be important to wildlife? 
What are the functions of large legacy trees (snags, down wood, high 
stumps) as compared to the smaller complements produced in 
intensively managed forests?  
What are the roles and fates of special sites (e.g., rock outcrops, cliffs, 
talus slopes, isolated small wetlands, etc.) in managed forests? 

Legacy 
features and 
their effect on 
wildlife 

Effectiveness 
 
Validation  

What are the movement patterns, processes, and distances of 
amphibians in managed forests?  
Do amphibians persist in refugia following timber harvest or is 
subsequent occupancy related to movements from other areas?  
How quickly do amphibians re-colonize areas, particularly habitat 
outside the stream network?  
What is the role of ponds created by beaver, slumps, rotational failures, 
road ditches, and sediment traps, and off-channel habitats in the 
distribution and abundance of still-water breeding amphibians? 

Amphibian 
movement 
and 
distribution 
effectiveness 
monitoring   

Effectiveness 

What is the status and trends of bats in managed forests? Forest Bats  Extensive  

What is the role of WRTs and GRTs in bat ecology?   
What are the relationships between forest management and bat 
foraging and roosting? 

Forest Bats Effectiveness 

What is the relationship between the abundance and productivity of 
wildlife and gradients in the composition and structure of ponderosa 
pine stands? 

Ponderosa 
Pine Habitat  

Effectiveness 

What are the effects of forest practices on the western gray squirrel and 
oviposition sites of egg-laying reptiles?  
What is the role of isolated oak trees and small patches of oaks?   
What are the appropriate management approaches to maintaining and 
restoring oak woodlands at stand and landscape levels?    

Oak 
woodland 
Habitat  

Effectiveness 
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6.0 PROGRAM DESCRIPTIONS 
This section describes the purpose and research strategy for each CMER program.  The program 
descriptions are organized by task category, beginning with effectiveness monitoring programs, 
followed by extensive monitoring programs, rule tool programs and the intensive monitoring 
program.  The program description includes the identification of specific projects that will be 
implemented to address critical questions.  Low priority projects (see Section 4), may or may not 
be fully scoped and developed at this time.  Eventually, over time, all projects and the rationale 
for conducting them will be included in the program descriptions.   

EFFECTIVENESS MONITORING PROGRAMS 

Type N Buffer Characteristics, Integrity and Function Program 

Purpose 
The purpose of this program is to evaluate the FFR Type N riparian management prescriptions, 
including the response of riparian vegetation, growth and mortality of buffer trees, the level of 
riparian functions provided, the biotic and water quality responses to the prescriptions (both 
within the Type N system and in downstream fish-bearing waters), and their effectiveness in 
achieving performance targets and meeting water quality standards.   

Strategy 
The effectiveness of the Type N riparian management prescription package is uncertain because 
there are many gaps in the scientific understanding of headwater streams, their aquatic resources, 
and the response of riparian stands, amphibians, water quality and downstream fish populations 
to different riparian management strategies.  Consequently, the prescriptions are based on 
assumptions that have been neither thoroughly studied nor validated.   This program is ranked 
first among the 16 CMER programs. 
 
This program will answer critical questions about the effectiveness of both the FFR Type N 
riparian prescriptions and alternative riparian management prescriptions (Table 16) through a 
series of projects that include both effectiveness monitoring and validation studies.  The 
effectiveness monitoring projects will utilize two complementary approaches to inform CMER 
on the Type N riparian prescriptions.  The Type N Buffer Characteristics, Integrity and Function 
project uses a passive approach that randomly samples Type N forest practice application to 
evaluate the performance of Type N prescriptions as they are applied operationally over the 
range of conditions occurring in the FFR landscape.  The Type N experimental Buffer Treatment 
study utilizes a manipulative experimental design to compare the effectiveness of a range of 
potential Type N prescriptions relative to untreated control sites.  This study will focus on 
quantifying resource responses to different buffer strategies that require intensive sampling and a 
controlled experimental design (e.g. amphibian response, litterfall, temperature and downstream 
nutrient export and fish response) in competent lithologies in western Washington.  The DNR 
Type 5 experimental buffer treatment project uses a similar manipulative experimental approach 
to study headwater basins which are typically smaller in size than those in the Type N 
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experimental Buffer Treatment Study.  The role of the Type N Water Quality/Downstream 
Effects Project is to focus on the downstream resource effects of Type N streams that do not 
typically support amphibian populations, including eastern Washington and those portions of 
western Washington with incompetent lithologies.   
 
Implementation of these three projects will provide a substantial amount of useful information 
for adaptive management in Type N riparian prescriptions, including an assessment of the 
variability in the performance of the FFR Type N prescriptions across the FFR landscape, and 
intensive comparison of instream and downstream aquatic resource response to varying Type N 
buffering strategies.  Once these projects are underway, it is envisioned that the Type N 
performance target validation project will be designed to test and refine FFR performance targets 
for Type N riparian prescriptions.  Data on the response of buffers, the level of riparian functions 
provided and aquatic resource response gained from the three buffer effectiveness projects will 
be used to define the approach taken by this project.  Finally, the Type N classification project is 
currently a concept that remains to be scoped and developed.  
 
Table 16.  Type N Buffer Characteristics, Integrity and Function Program. 

Critical Questions Project 
How do the survival and growth rates of riparian leave trees 
change following the FFR partial cut and patch cut Type Np 
buffer treatments? 

Type N FFR Buffer Integrity, 
Characteristics and Function Project 

Are riparian processes and functions provided by Type N 
buffers maintained at levels that meet FFR resource 
objectives and performance targets for shade, stream 
temperature, LWD recruitment, litter fall and amphibians? 

Type N Buffer Integrity, Characteristics 
and Function Project 
Type N Experimental Buffer 
Treatments Project 

How do different buffering strategies compare with the FFR 
Type N prescriptions in meeting resource objectives? 

Type N Experimental Buffer 
Treatments Project 

How do the Type N riparian prescriptions affect 
downstream water quality and fish populations?  

Type N Experimental Buffer 
Treatments Project 
Type N Water Quality/Downstream 
Effects Project 

Are the Type N performance targets valid and meaningful 
measures of success in meeting resource objectives for 
Type N streams? 

Type N Performance Target Validation 
Project 

Do different types of Type N channels explain the variability 
in the response of Type N channels to forest practices? Type N Classification Project 

 

Project Descriptions 
Type N Buffer Integrity, Characteristics and Function Project (Table 4, line 3) 
The Type-N FFR buffer integrity, characteristics, and function project will evaluate the 
effectiveness of the FFR Type-N riparian prescriptions, including survival of buffer leave trees, 
stand condition and trajectory over time, and changes in riparian functions including shade, 
LWD recruitment, and stream bank protection.  The study design calls for selecting a random 
sample Type N forest practices and pairing the “treatment” sites with un-harvested control sites 
to provide an unbiased estimate of variability for the performance of the buffers relative to the 
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Type N performance targets.  The design for this project has been approved and funded by 
CMER.  A pilot effort is underway.  Initial post-harvest sampling at a 15 treatment control pairs 
in the western Washington western hemlock zone strata was initiated in the fall of 2003.  Post 
harvest low altitude photography and field measurements of canopy conditions were collected in 
2004.  Preliminary data analysis is underway.  RSAG intends to bring recommendations to 
CMER based on the pilot study in the fall 2005.  This project is ranked as Urgent. 

Type N Experimental Buffer Treatment Project in Selected Lithologies in Western Washington 
(Table 4, lines 4 and 5) 
As currently envisioned, this study is designed to compare the effect of three different Type N 
buffer treatments with an untreated control.  The study design involves establishing several 
blocks, consisting of adjacent type N basins where the various treatments and control are applied.  
Pre- and post-harvest data on variables such as amphibian populations, riparian stand 
characteristics, tree mortality and LWD recruitment, shade and stream temperature, litter fall, 
light, stream flow, water chemistry, particulate and invertebrate export and stream bank erosion 
will be collected and compared to document change.  Downstream effects on water quality and 
fish populations will be assessed.  In order to include amphibians, the study sites are confined to 
basins with basaltic geology in the southwestern part of the state.  A draft study plan for this 
project has been reviewed by SRC and is being finalized under the supervision of LWAG and 
RSAG with assistance from BTSAG and UPSAG.  In addition, an effort is currently underway to 
determine the feasibility of finding blocks of study sites meeting the site selection criteria.  
CMER ranked this project is as Second.  The FFR Policy Committee has not made a decision on 
whether to begin project implementation in FY 2006 at the time this document was finalized 
(July 13, 2005).  

DNR Type 5 Experimental Buffer Treatment Project (not included in Table 4) 
This is a cooperative project with DNR and USFS that compares the response of riparian stands, 
temperature, litter fall, nutrients, small mammals, amphibians, and downed wood to a range of 
buffer treatments applied in sets of small paired watersheds.  This is a manipulative study with a 
BACI design.  Each block of paired sites consists of three riparian treatments and an unharvested 
control site.  This experimental design provides the high level of control needed to distinguish 
differences in response to variations in buffer treatments.  This information will help assess the 
response of headwater streams to different riparian management strategies.  Baseline data 
collection is completer, and post-harvest data collection is underway.  CMER provided funding 
to assist with baseline data collection in the summer of 2003.  No additional CMER funding is 
anticipated. 

Type N Water Quality/Downstream Effects Project (Table 4, line 6) 
The Type N Water Quality/Downstream Effects Project has been neither scoped nor designed.  
The intent of this project is to evaluate the resource effects of the Type N riparian prescriptions 
in areas excluded from the design of the Type N Experimental Buffer Treatment project, (i.e. 
eastern Washington and portions of western Washington with non-competent geologies).  The 
study will focus on the changes in water quality, exports of nutrients and sediment, and response 
of downstream fish populations.  This project is ranked as Delay. 

Type N Performance Target Validation Project (Table 4, line 7) 
The Type N Performance Target Validation Project has been neither scoped nor designed.  It will 
probably consist of one or more studies designed to validate the relationships between Type N 
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performance targets and aquatic resource response.  This comparison will ensure that the 
performance targets provide a meaningful indication that FFR resource objectives are being 
achieved.  This project is ranked as Delay. 

Type N Classification Project (Table 4, line 8) 
The Type N Classification Project has been neither scoped nor designed.  It will explore potential 
methods of classifying Type N streams to provide a context for interpreting channel response to 
management practices.  The project will identify important physical processes that affect the 
results of the above projects, the findings of the N Amphibian Response programs and contribute 
to the integration of Type N functions and processes.  This project is ranked as Delay.  

Type N Amphibian Response Program 

Purpose 
The purpose of this program is to addresses critical questions concerning the response of SAAs 
to forest practices, particularly the Type N riparian prescriptions.  Many uncertainties exist 
regarding the distribution of SAAs, their life history and habitat utilization patterns, population 
dynamics, effects of forest practices on SAA habitats, and the response of SAA populations to 
these changes.  Consequently, the Type N riparian rule is based on the assumption that buffering 
of perennial Type N streams around ‘sensitive’ sites (sites thought to provide high quality SAA 
habitat), will maintain the viability of SAA populations.  These assumptions and uncertainties 
have been examined and used to develop a series of sub-questions under the main critical 
question (Table 17).  

Strategy 
The restricted distribution of SAAs and the lack of information about them required the 
development of an amphibian response strategy that differs from that of many other rule groups.  
This program began with the development of tools needed to implement the Type N buffer rule 
for sensitive sites (i.e., SAA sensitive sites identification methods and characterization) and 
procedures to detect and determine the relative abundance of SAAs for monitoring purposes.  
During this time other projects designed to determine critical monitoring questions for some 
species (i.e., tailed frog literature review and meta-analysis) or answer species-specific L-1 
questions were undertaken (i.e., Dunn’s and Van Dyke’s salamanders).  Following the 
completion of these projects effectiveness monitoring will begin.  This program is administered 
by LWAG.  This program is ranked third among the 16 CMER programs. 
 
The restricted distribution of SAA and uneven abundance further limited the amphibian response 
program.  LWAG determined that an extensive monitoring project for SAAs would not provide 
useful information for the FFR adaptive management program and cooperation with other 
monitoring projects was not possible.  LWAG concluded that any monitoring program must 
focus on those physical factors (e.g., geology) that appear to effect SAA distribution, abundance, 
and response to timber harvest (i.e., the Type N Experimental Buffer Treatment Project 
described in Section 3.1.1).   
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Table 17.  Type N Amphibian Response Program. 

Critical Questions Project 

SAA Detection/ 
Relative Abundance 
Methodology 
Project 

Is SAA population viability maintained by the Type N prescriptions? 
 Do SAAs continue to occupy and reproduce in the patch buffers? 
 Do SAAs continue to occupy and reproduce in the ELZ only reaches? 
 If SAAs do not continue to occupy the ELZ only reaches, do they re-
 occupy those reaches before the next harvest?  

How does SAA habitat respond to the sensitive site buffers? 
How does SAA habitat respond to variation in inputs, e.g. sediment, litter 
fall, wood? 
How do SAA populations respond to the Type N prescriptions over time? 

Type N 
Experimental Buffer 
Treatment 

What are the common findings and inconsistencies in published studies on the 
effects of timber harvest on tailed frogs? 
What can be learned from a meta-analysis of published data and unpublished 
data on tailed frogs in managed forests? design and implement mass 
wasting effectiveness monitoring and validation programs to assess the 
effectiveness of landform recognition and mitigation at various scales 

Are published generalizations on the relationship between parent geology and 
tailed frog abundance correct and consistent? 

Tailed Frog 
Literature Review & 
Meta-analysis 
Project 
Tailed Frog and 
Parent Geology 
Project 

What are the common findings and inconsistencies in published studies on the 
habitat associations of Dunn’s & Van Dyke’s Salamanders? 
 

Dunn’s & Van 
Dyke’s Salamander 
Project 

What are the effects of various levels of shade retention on the stream-
breeding SAAs? 
Is there an optimum level of shade retention? 
Does territoriality in high quality habitat confound interpretation of SAA relative 
abundance estimates? 

Buffer Integrity-
Shade 
Effectiveness 
Project 

What are the effects of 3 buffer treatments on SAAs, 2 years post-harvest? Amphibian 
Recovery Project 

 

Project Descriptions 
SAA Detection/Relative Abundance Methodology Project (Table 4, line 14)  
The SAA Detection/Relative Abundance Methodology Project is designed to evaluate and 
develop a standard methodology for sampling SAAs in headwater forest streams.  It addresses 
the need for a research/monitoring methodology to detect amphibians and determine their 
relative abundance.  The most widely used methods produce high variance estimates and 
detection probabilities are unknown.  Two project reports have been completed, two peer-
reviewed manuscripts are near completion and two additional peer-review manuscripts are 
planned.  Fieldwork for this project will be completed in fiscal FY 2006.  The remaining planned 
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peer-reviewed products await the completion of the genetic species identification (scheduled for 
FY 2006).  The project should be completed in FY 2007. 

Tailed Frog Literature Review & Meta-analysis Project (Table 4, line 15) 
Of the 6 FFR SAAs, the tailed frog may be the most extensively studied due to an inclusive 
distribution in the coastal Pacific Northwest.  There are enough published studies on this species 
that a synthesis of those results is useful in helping LWAG develop a research and monitoring 
program.  In addition, the published data sets, as well as several that are not published, will be 
the subject of a meta-analysis.  That analysis may or may not support the literature review 
synthesis and will likely identify other factors related to tailed frog distribution and response to 
timber harvest that will be useful in developing LWAG’s program.  A draft literature review was 
completed in 2003. The partitioning of the two species of tailed frog required the review to be 
restructured along species lines. The restructured review is planned for completion in 2006. The 
meta-analysis is underway and planned for completion in 2006.  LWAG administers this project. 

Tailed Frog and Parent Geology Project (Table 4, line 17) 
Recent studies in managed forests have emphasized the relationship between parent geology, 
stream substrate composition, and tailed frog abundance.  The general hypothesis has emerged 
that tailed frogs are most abundant in streams on geologies the produce hard or competent rock 
(volcanic basalt) vs. those that do not (marine sandstones).  However, a study in Olympic 
National Park found that tailed frogs were abundant on both marine and volcanic parent material.  
However, these studies were largely observational and the distinction between geologies was an 
extrapolated finding of the results. This project will test the parent geology hypothesis 
throughout Washington.  This project is currently being scoped and the design of the study is 
currently under development.  This is a new project proposed to begin in 2007.  LWAG 
administers this project.  This project is ranked as Second. 

Dunn’s & Van Dyke’s Salamander Project (Table 4, line 16) 
The FFR indicates that LWD may be important for Dunn’s and Van Dyke’s salamanders.  
However, general habitat descriptions for both these species emphasize the importance of 
streamside rocky substrates.  A literature review to determine the basis for the LWD connection 
to these species in the FFR was done external to CMER in 2000.  The initial field phase of this 
project, done in cooperation with the Forest Service in 2001, was a study designed to provide 
additional information on the role of LWD in these species habitats.  The initial field phase 
collected data across to few sites to complete and effective analysis, so a second phased of field 
data were collected in 2003.  Analysis of data from both phases is being completed and an initial 
peer-reviewed submittal ready product will be available in 2006. 

Buffer Integrity-Shade Effectiveness Project (Table 4, line 18) 
The effects of blow down on SAAs in Type N patch buffers are largely unknown.   However, 
blow down is unpredictable in time and space, precluding a passive monitoring approach.  One 
of the primary effects of blow down is a reduction in shade.  This project will examine the 
effects of four levels of shade retention on tailed frog and torrent salamander density, body 
condition, and spatial distribution, water temperature, primary productivity, and macro-
invertebrates.  This is a cooperative project between Longview Fibre Company and Washington 
Department of Fish and Wildlife.  Longview Fibre completed a pilot study in 2003, and initiated 
a broader study in 2004.  The latitudinal breadth of this study was increased with a CMER-
approved segment to include sites on the Olympic Peninsula.  Site selection for this added 
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segment has been completed and sampling will begin in 2006. As sampling is projected for two-
years pre- and two years post-treatment, this project will extend to fiscal 2010.  This project is 
ranked as Second. 

Amphibian Recovery Project (Table 4, line 19) 
In 1998, the National Council for Air and Stream Improvement (NCASI) funded a study by Dr. 
Rhett Jackson on the effects of 3 buffer treatments on headwater streams in the Willapa Hills and 
Olympic Peninsula.  Many of the FFR SAAs occurred on these sites.  The NCASI funding 
covered a year of pre-treatment data and immediate post-harvest sampling.  This project 
collected additional data, 2 years post-harvest.  This project was completed in 2003.   

Amphibians in Intermittent Streams Project (Table 4, line 20) 
This is a small project that seeks to provide a preliminary understanding of amphibian use of the 
intermittent segments that often occur at or near the origins of headwater streams.  This project 
will provide information that will directly inform the placement of the required 50 ft buffer on 
headwater springs, which is part of current rule.  This project has been scoped, the critical 
questions have been developed and defined, and a fully developed study proposal that has been 
approved by LWAG exists.  Completion of this project requires no new data; analysis will be 
developed from existing data.  This project was awaiting completion of the CMER work plan to 
be advanced to CMER.  The project is ranked second.  LWAG would administer this project. 

Type F Statewide Prescription Monitoring Program 

Purpose 
The purpose of this program is to undertake research and monitoring to evaluate the 
effectiveness of the FFR Type F riparian prescriptions, compare and evaluate alternative Type F 
buffer treatments, and to validate the Type F performance targets.  The program is designed to 
address scientific uncertainty about the prescriptions for type F streams, including:  
1. The survival of buffer trees and rates of buffer tree mortality from wind-throw, disease, 

insects and other factors,  
2. Post-harvest changes in conifer-dominated westside RMZs, and whether westside stands will 

remain on trajectory to achieve DFC performance targets,  
3. Post-harvest changes in conifer-dominated eastside RMZs, and whether eastside riparian 

stands will remain within desired ranges and 
4. Uncertainty about the level of riparian functions provided by riparian stands produced by 

FFR Type F prescriptions, and whether or not FFR resource objectives and performance 
targets will be achieved.  

5. The efficacy of alternative buffer designs in providing riparian functions and meeting 
resource objectives and performance targets.  

6. The validity of various performance targets. 

Strategy 
Implementation of the Type F statewide prescription-monitoring program was identified as a 
priority by CMER in the January 2003 program ranking process.  The program is designed to 
answer a series of critical questions that will reduce scientific uncertainty concerning the 
effectiveness of the Type F prescriptions and the response of riparian stands, functions and 
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aquatic resources to riparian management practices.  Table 18 lists the critical questions and the 
projects that address them.  This program is ranked fifth among the 16 CMER programs. 
 
Table 18.  Type F Statewide Prescription Monitoring Program critical questions and projects. 

Critical Questions Project 
How do the survival and growth rates of riparian leave trees change 
following the FFR Type F buffer treatments? 
Do stands in Type F RMZs remain on trajectory to DFC (west side) or 
within desired ranges (east side)? 
Do riparian functions meet FFR resource objectives and performance 
targets for shade, stream temperature, LWD recruitment, and litter fall 
following application of the riparian Type F prescriptions? 

Type F Riparian 
Prescription Monitoring 
Projects (Eastside and 
Westside) 

Would alternative approaches to the FFR Type F prescriptions be more 
effective in meeting FFR resource objectives and performance targets, 
while reducing costs or increasing flexibility for landowners? 

Type F Experimental 
Buffer Treatment Project 

Are the Type F performance targets valid and meaningful measures of 
success in meeting resource objectives?  

Type F Performance 
Target Validation Project 

 
The program is being implemented in stages.  The Type F riparian prescription monitoring 
projects will be the first to be implemented, because the greatest uncertainties concern the 
effectiveness of the current FFR Type F prescriptions.  The original study design for Type F 
riparian prescription called for a passive design that involved random sampling of Type F Forest 
Practice Applications to determine the effectiveness of the prescriptions as they are applied 
operationally across the range of conditions on FFR lands with untreated control sites.  The 
proposal was to sample the east and west sides as separate strata.  However, the Bull Trout 
Overlay temperature study demonstrated the great expense and difficulty in finding suitable 
treatment and control sites in eastern Washington.  Consequently, the decision was made to 
utilize the BTO sites and study design for additional eastside riparian prescription monitoring in 
order to save money, expedite implementation of the project, and provide an integrated package 
of results for the adaptive management process.  This will be accomplished by collecting 
additional data on changes in vegetation, buffer integrity and LWD recruitment at the BTO 
temperature study sites.  Westside Type F riparian prescription effectiveness monitoring will be 
implemented as in the original study design.  Depending on the results of these projects, 
experiment buffer treatment projects may be implemented to test the effectiveness of alternative 
buffer designs.  Finally, the response of aquatic organisms and resources to different levels of 
riparian inputs and functions needs to be examined to determine if the Type F performance 
targets are valid and meaningful measures (Type F Performance Target Validation Project).  

Project Descriptions 

Type F Riparian Prescription Monitoring Project- westside (Table 4, line 25)  
In January of 2003, CMER approved the N/F Riparian Prescription Monitoring study design, 
which included a study design for monitoring the effectiveness of the Type F riparian 
prescriptions.  RSAG is planning to begin implementing the westside Type F prescription 
effectiveness component in FY 2007.  This project is ranked as Second. 
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Type F Riparian Prescription Monitoring Project- eastside (Table 4, line 26) 
RSAG, in conjunction with BTSAG and SAGE, is currently developing a proposal to conduct 
eastside Type F effectiveness monitoring at the paired treatment-control sites used for the Bull 
Trout Overlay temperature study.  This project involves collecting additional information on 
buffer tree integrity/survival and changes in stand conditions and LWD recruitment to augment 
the BTO project data on temperature and canopy closure.  Work is currently underway on a 
study design for this project.  This project is ranked as Delay. 

Type F Experimental Buffer Treatment Project (Table 4, line 27) 
The Experimental Type F Buffer Treatment Project has been neither scoped nor designed.  This 
project design, particularly the identification of appropriate alternative prescriptions for testing, 
will be based on the results of the Type F riparian prescription-monitoring project.  This project 
is ranked as Delay. 

Type F Performance Target Validation Project (Table 4, line 28) 
This project has been neither scoped nor designed.  This project is ranked as Delay. 

Hardwood Conversion Program 

Purpose 
The purpose of this program is to inform the FFR strategy for addressing hardwood riparian 
stands that are the legacy of past timber harvest practices.  Many riparian stands that were 
formerly conifer dominated are currently dominated by hardwoods as a result of past logging 
practices.  These hardwood stands probably will not achieve DFC without active intervention.  
Large uncertainties are associated with the identification of sites where conversion is an 
appropriate management strategy, the cost and effectiveness of different silvicultural techniques, 
and the trade-offs between short-term effects and long-term benefits.  

Strategy 
Table 19 presents the critical questions and projects of the Hardwood Conversion Program.  The 
program began by implementing an initial project (the Hardwood Conversion Project) to provide 
information for FFR policy committee on the effectiveness of hardwood conversion treatments, 
the economic costs and benefits of hardwood conversion, and potential resource effects through a 
series of case studies.   
 
In the spring of 2005, a second project was initiated in response to a request from a FFR policy 
committee working on a small landowner hardwood conversion template.  This group requested 
information on the effect of hardwood conversion on stream temperature as a function of buffer 
width and stream length treated.  In response to this request, WDOE submitted a proposal to 
CMER for the hardwood conversion water temperature modeling project.  This program is 
ranked tenth among the 16 CMER programs. 
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Table 19.  Hardwood Conversion Program critical questions and projects. 
Critical Questions Project 

How effective are different hardwood conversion treatments in re-establishing 
conifers in hardwood-dominated riparian stands? 

Is hardwood conversion in riparian stands operationally feasible and what are 
the economic costs and benefits of the hardwood conversion treatments? 

What effects do hardwood conversion treatments in riparian stands have on 
shade, stream temperature and LWD recruitment? 

Hardwood 
Conversion Project 

What is the effect of hardwood conversion practices on stream temperature 
as a function of buffer width and length of stream treated? 

WDOE Water 
Temperature 
Modeling Project 

 

Project Descriptions 
Hardwood Conversion Project (Table 4, line 48) 
The Hardwood Conversion Project is a series of case studies.  They consist of landowner 
designed and implemented site-specific harvests of hardwood trees in riparian buffers.  In each 
case, harvest is followed by replanting of conifers.  Pre-harvest vegetation and temperature 
monitoring is completed and post-harvest monitoring will be implemented as the units are 
harvested.  The economic component of the study is currently being designed.  This project is 
ranked as Finish. 

WDOE Temperature Modeling Project (Table 4, line 49) 
This study will use existing stream temperature models to explore the relative effect on stream 
temperature of different hardwood conversion strategies.  The management strategy to be 
evaluated is a one-sided harvest with a continuous 30 ft buffer with treated stream lengths 
ranging from 500-1500 feet.  A sensitivity analysis will be performed on a range of stream 
conditions (width, flow, gradient, groundwater, and hyporheic flow).  Study design is currently 
underway and the project is schedule to be completed by December 2005.  This project is ranked 
as Finish. 
 
In addition to these two projects, RSAG is contemplating other projects to address specific 
aspects of hardwood conversion, such as studies to determine how to identify sites where 
hardwood conversion is an appropriate management strategy, and to assess the distribution and 
characteristics of hardwood-dominated riparian stands on FFR lands.  

Bull Trout Overlay Temperature Program 

Purpose 
This program addresses the effectiveness of Eastside FFR rules in meeting shade and 
temperature requirements for bull trout habitat.  
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Strategy 
The Bull Trout Temperature Overlay (BTO) Program consists of three projects that address the 
critical questions in Table 20.  The projects are designed to compliment and build upon each 
other by first determining the effectiveness of both eastside riparian prescriptions (“all available 
shade” [BTO]; and standard shade rules) on shade, solar energy, and stream temperature.  
Conceptual models are also being developed to determine potential forest practices effects on 
groundwater and stream temperature.  This program is ranked seventh among the 16 CMER 
programs. 
 
Table 20.  BTO Temperature Program. 

Critical Questions Projects 
Are both the standard eastside shade rules and the “all available shade” 
rule effective in protecting shade and stream temperature and in meeting 
the water quality standards? 
Are there differences between the standard eastside rules and the “BTO all 
available shade” rules in the amount of shade provided and their effect on 
stream temperature? 

BTO Temperature 
(Eastside Riparian 
Shade/Temperature 
Effectiveness) Project 

Is “all available shade” actually achieved with the densiometer methodology 
under the BTO shade rule? 

Solar Radiation/Effective 
Shade Project 

Does timber harvest affect the temperature of groundwater entering 
streams? 

Groundwater Conceptual 
Model Project 

 

Project Descriptions 
BTO Temperature (Eastside Riparian Shade/Temp. Effectiveness) Project (Table 4, line 35) 
The BTO Temperature Project is designed to evaluate the effectiveness of both the “all available 
shade” rule and the standard Eastside riparian prescriptions in meeting FFR resource objectives, 
and to determine if a difference exists between shade and stream temperature provided by the 
BTO “all available shade” prescriptions and the standard FFR shade requirements.  This field 
study is administered by BTSAG and is currently in the site-selection and pre-harvest data 
collection stages.  It is combined with the Solar Radiation /Effective Shade Project.  This project 
is ranked as Urgent. 

Solar Radiation/Effective Shade Project (Table 4, line 36) 
The Solar Radiation/Effective Shade Project is designed to evaluate whether “all available 
shade” is actually achieved under the BTO shade rule.  This study, which is being done in 
conjunction with the BTO Temperature (Eastside Riparian Shade/Temperature Effectiveness 
Study), is in the site selection and pre-harvest data collection stages.  This project is ranked as 
Finish. 

Groundwater Conceptual Model Project (Table 4, line 37) 
The on-going Groundwater Conceptual Model Project is designed to investigate the potential 
impacts of timber harvest on groundwater temperatures, which subsequently can discharge to 
streams and thereby affect the temperature regime of fish habitat.  A literature review is 
completed and a conceptual model is being developed to identify areas that are highly 
susceptible to groundwater heating after timber harvest.  This project is ranked as Delay. 
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Groundwater Research Studies (Table 4, line 38) 
These projects have been neither scoped nor designed.  This project is ranked as Delay. 

CMZ Effectiveness Monitoring Program 

Purpose 
The purpose of the channel migration zone (CMZ) effectiveness monitoring program is to 
determine the degree to which CMZs protect riparian management zones from migrating 
channels and protect migration zone functions. 

Strategy 
The CMZ effectiveness monitoring program is ranked fifteenth among the 16 CMER programs. 
It addresses two critical questions: 
1. Does the CMZ rule meet FFR resource and functional objectives by: 

a. Protecting trees subject to recruitment as a result of channel migration? 
b. Protecting off-channel aquatic resources? 
c. Providing adequate LWD and shade to the channel? 
d. Maintaining natural rate of sediment input from banks? 

2. Are riparian processes and functions being maintained in alternate plans for CMZ protection? 
a. What are the riparian processes and functions provided by the CMZ that must be 

maintained in alternate plans? 
b. Do riparian functions and processes vary regionally? 
c. What short- and long-term changes in riparian processes should be considered acceptable 

in the development/approval of alternate plans? 
 
Effectiveness monitoring of CMZ functions (first question) has a low uncertainty because the 
rule provides full protection of the CMZ.  The uncertainty is greater for the effectiveness of 
alternate plans in maintaining CMZ riparian functions (second question).  The effectiveness-
monitoring program addresses these uncertainties through three projects. 

Project Descriptions 
CMZ Function Assessment Project (Table 4, line 56) 
A literature review of off-channel and riparian functions and physical processes provided by 
CMZs.  This project is ranked Delay.  The project has been neither scoped nor designed. 

CMZ Integrity Monitoring Project (Table 4, line 57) 
This project is a retrospective study of existing CMZs to assess their integrity and the degree to 
which the CMZ and RMZ have been impacted by lateral migration.  This project is ranked 
Delay.  The project has been neither scoped nor designed. 

Alternate Plan Assessment Project (Table 4, line 58) 
Monitoring CMZs with alternate plans to assess the degree to which off-channel and riparian 
functions have been preserved.  This project is ranked Delay.  The project has been neither 
scoped nor designed. 
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Mass Wasting Effectiveness Monitoring Program 

Purpose 
The purpose of this program is to assess the degree to which implementation of the FFR rules is 
preventing or avoiding an increase landsliding beyond natural background levels.  The rules 
assume that: 
1. The administrative process of identifying, reviewing, and regulating forest practices on 

potentially unstable slopes will prevent exceeding a naturally occurring rate of mass wasting 
due to forest practices.   

2. Implementation of the unstable slopes prescriptions will achieve the Schedule L-1 Resource 
Objectives of clean water and substrate and maintain channel-forming processes.  

3. Implementation of the unstable slopes prescriptions will meet FFR landscape-scale targets 
(there are no site-scale targets). 

Strategy 
The Mass Wasting Effectiveness Program will address the critical question that defines the 
program: “Are the mass-wasting prescriptions effective in meeting the performance targets?”  
The strategy is to 1) evaluate effectiveness of identifying unstable slopes for applying 
prescriptions (avoidance or mitigation), and then 2) to evaluate effectiveness at two scales, the 
landscape scale (Extensive Monitoring) and the site scale (prescription monitoring).  This 
program is ranked sixth among the 16 CMER programs. 
 
Landscape-scale monitoring will evaluate trends in the number and volume (or area) of 
landslides over time at the watershed scale using landslide inventory methods similar to those of 
watershed analysis.  Site-scale or prescription level monitoring will use a sample of recent 
landslides on forestlands or prescriptions to determine if and how management actions were 
responsible for triggering the landslide.  This will include landslides associated with roads, 
harvest, and/or leave areas (e.g., windthrow-triggered).  UPSAG will coordinate the two scales of 
monitoring by conducting prescription -scale evaluations within watersheds evaluated in the 
landscape-scale monitoring.  This will allow for interpretation of results across multiple scales; 
i.e., how does the effectiveness (or ineffectiveness) of specific prescriptions contribute to the 
total effect of landslides at the landscape scale?  There are currently two competing and/or 
complimentary monitoring designs for extensive monitoring for mass wasting under 
consideration by UPSAG.  Evaluation of these designs from current and planned pilot projects is 
expected to be completed by the end of 2004.  Table 21 (below) lists critical questions identified 
for mass wasting effectiveness monitoring and the associated projects. 

Project Descriptions 
Effectiveness of Unstable Landform Identification Project (Table 4, line 30) 
Considerable variability and bias exists between investigators when determining hazard areas 
associated with unstable (e.g., high-risk) landforms.  The extent of this variability and/or bias, 
and the degree of influence it has on accurately identifying hazards in the field are unknown.  
This study will test the extent of accuracy and bias in slope hazard identification, specifically  

1) Are unstable slopes currently being uniformly recognized?   
2) Are some unstable slopes currently going unrecognized?  
3) Is the hazard of unstable slopes being correctly and uniformly recognized? 
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Table 21.  Mass Wasting Effectiveness Monitoring Program. 

Critical Questions Project 
Are unstable landforms being accurately and consistently 
identified in the field?   

Effectiveness of Unstable 
Landform Identification Project 

Are forest practices preventing or avoiding an increase in 
landsliding beyond natural rates of mass wasting?   

Mass Wasting Landscape-Scale 
Effectiveness Monitoring Project 

What field protocols will be used for assessing the causal 
mechanism of landslides at the site scale?   
Are unstable slope rule strategies failing to prevent 
landslides, and if so, how?   

Mass Wasting Prescription-scale 
Effectiveness Monitoring Project 

Does wind-throw on mass-wasting buffers (leave areas) 
increase mass wasting? 

Mass Wasting Buffer Integrity and 
Wind-throw Assessment Project 

 
This study will provide recommended improvements to reduce variability related to proper 
hazard identification and assessment.  This project is ranked as Urgent. 

Mass Wasting Landscape-Scale Effectiveness Monitoring Project (Table 4, line 33) 
This project will be designed to evaluate trends in the number and volume (or area) of landslides 
over time at the watershed scale using landslide inventory methods similar to those of watershed 
analysis.  In broad terms, the trend monitoring will include sites that sample statewide variability 
in the factors that control landslide occurrence.  These sites will consist of tracts containing both 
FFR-regulated lands and other forest lands under no or less extensive management 
(representative of natural or background conditions).  Landslide rates and volume fluxes from 
both will be compared.  Data to infer status and trends will consist of an inventory of landslides 
using aerial photography, terrain, topographic, forest cover, and road network maps.  The current 
status will be assessed using existing data, monitoring for trends will require collection of 
additional data over time for each site.  This project is ranked Delay. 

Mass Wasting Prescription-Scale Effectiveness Monitoring Project (Table 4, line 31) 
This project will be designed to conduct prescription-scale monitoring of landslides in FFR-
compliant units to determine the degree to which management actions were responsible for 
triggering the landslide. This study will include landslides associated with roads, harvest, and 
leave areas, to determine the effectiveness of the current management strategies (typically 
avoidance) on preventing landslides.  This project will help validate the effectiveness-monitoring 
project (and vice versa). This project is ranked as Urgent. 

Mass Wasting Buffer Integrity and Windthrow Assessment Project (Table 4, line 32) 
This project will be designed to test the effect of windthrow in mass wasting leave areas on 
overall landslide rates.  There is a school of thought that suggests that mass wasting leave areas 
are especially prone to windthrow.  If that is true, then mass wasting leave areas would be 
counter-productive for reducing sediment load to streams. This project is ranked as Delay.  
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Roads Sub-basin Scale Effectiveness Monitoring Program 

Purpose 
The purpose of the roads sub-basin scale effectiveness-monitoring program is to determine the 
degree to which road prescriptions are effective at meeting performance targets for sediment and 
water established at the sub-basin scale. 

Strategy 
The roads program assumes that performance targets are correct, which allows the testing of 
effectiveness against those targets.  The effectiveness-monitoring program for roads is planned 
for two scales: 1) monitoring at the sub-basin scale and, 2) monitoring at the site scale.  FFR 
established performance targets at the sub-basin scale.  At the sub-basin scale, road monitoring 
assesses the effectiveness of the rules at meeting the FFR performance targets for sediment and 
hydrologic connectivity across ownerships and regions of the state.  Because the rules provide a 
15-year implementation window for implementation of RMAP upgrades, this program is long-
term and results will provide a periodic evaluation of the trend and the trajectory toward meeting 
the performance targets by 2016.  This program is ranked fourth among the 16 CMER programs. 
 
The road sub-basin scale effectiveness-monitoring program currently consists of three projects 
that are related to critical questions in Table 22.  Two projects revise and validate the analytical 
model to estimate road-surface erosion (WARSEM) that is used in the monitoring program to 
estimate sediment contributions and connectivity from selected road segments and road systems.   
 
Table 22.  Road Sub-basin Scale Effectiveness Monitoring Program. 

Critical Program Questions Projects 
Are road prescriptions effective at meeting sub-basin scale 
performance targets for sediment and water? 

Road Sub-Basin-Scale 
Effectiveness Monitoring Project 

Are field or analytical methods needed to support the 
monitoring program? 

Road Surface Erosion Model 
Update Project 

How accurate is the road surface erosion model in predicting 
average road sediment from run off at the site scale? 

Road Surface Erosion Model 
Validation/ Refinement project 

 

Project Descriptions 

Road Surface Erosion Model Update Project (Table 4, line 22) 
The road surface erosion model within the Surface Erosion Module of the Washington Forest 
Practices Board Manual on Standard Methodology for Conducting Watershed Analysis (version 
4.0, November 1997) is an empirically derived model widely used for estimating surface erosion 
and sediment delivery to streams from forest roads.  The primary purpose of this project is to 
refine and adapt the model for use in forest road monitoring and an assessment method.  
Revisions include standardizing input variables and developing repeatable application protocols.  
This project also includes development, testing, and refinement of standardized protocols for 
field application of the revised road surface erosion model for use at the site and road segment 
scale.  This project was completed in 2003 and produced the Washington State road surface 
erosion model (WARSEM). 
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Road Sub-Basin-Scale Effectiveness Monitoring Project (Table 4, line 65) 
The main purpose of this project is to provide data that can be used to assess the degree to which 
sub-basin scale performance targets, and therefore resource objectives, are being met throughout 
the state.  It will also characterize the extent of road conditions that reduce surface erosion (e.g. 
improved surfacing, reduced runoff to streams).  Data collected at the sub-basin scale will 
determine the status and assess trends of key indicators of road connectivity and using 
WARSEM sediment delivery through time.  It does not address performance targets for road 
performance relative to mass wasting erosion processes, which are more readily evaluated 
through other monitoring projects.  Forest road systems in randomly selected sample areas that 
are proportionately distributed statewide in areas under FFR rules, independent of ownership will 
be monitored.  Data will be collected to determine the degree to which roads meet established 
performance targets and the strength of the relationship between those reported measures and the 
percent of sample area under implemented RMAPs.  Because road monitoring at the sub-basin 
scale is expected to extend to through 15-year road rule implementation period, this piece will be 
put in place before model validation and performance target validation.  The first sampling event 
is underway with completion anticipated in 2007. 

Road Surface Erosion Model Validation/Refinement Project (Table 4, line 23) 
WARSEM is based on a range of empirically derived data available in 2003.  This project will 
provide an opportunity to add to and update the model relationships from additional data when a 
significant amount becomes available.  This project is ranked as Delay and scoping and design 
are not anticipated before 2010. 

Roads Site-Scale Effectiveness Monitoring Program  
Site-scale effectiveness monitoring provides more immediate insights into the effectiveness of 
road prescriptions than does sub-basin-scale monitoring program.  Because the FFR prescriptions 
are tied to implementation of RMAPs, monitoring must also occur within this context.  The site-
scale subprogram requires the development of site-specific road performance measures (based on 
prescription objectives), the testing of site-level effectiveness using RMAP areas as a sampling 
stratum, and the development of field protocols for site-scale performance measures.  The road 
site-scale effectiveness monitoring program will inform the rules at several levels by determining 
the degree to which strategies are achieving resource objectives at the site scale, assessing the 
need to modify individual RMAPs to achieve resource objectives, and assessing the need to 
modify guidelines and rules for road maintenance and abandonment planning.  

Purpose 
The dual purposes of the roads site-scale effectiveness monitoring project are to (1) determine 
the degree to which maintenance activities within RMAPs are appropriately prioritized, and (2) 
assess the effectiveness of specific best management practices (BMP) in meeting their intended 
objective(s). 

Strategy 
As described in Table 23, an important issue related to road effectiveness monitoring is the 
degree to which maintenance activities targeted in the RMAPs are appropriately identified and 
prioritized based on rule language to fix the “worst first.”  Monitoring this aspect of the 
prescription strategy for roads is important because individual or collective prescriptions that are 
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effective in meeting resource protection goals if not applied to the right locations may not 
achieve resource objectives, and yet still incur cost to the landowner.  Equally important is the 
assessment of the degree to which BMPs are effective in meeting their stated objective of either 
reducing sediment production or delivery or disconnecting roads from surface water.  These two 
issues are best approached by concurrent projects.  This program is ranked ninth among the 16 
CMER programs. 
 
We anticipate that the results of these studies will inform the FFR adaptive management process 
about the effectiveness of RMAP rules in achieving the FFR goals.  Should RMAPs prove to be 
ineffective, Policy may have to revisit the rule to refine its requirements and application. 
 
Table 23.  Road Site-scale Prescription Effectiveness Monitoring Program. 

Critical Program Questions Projects 
Are RMAP scheduled activities identified and 
prioritized appropriately? 

Effectiveness of Identifying RMAP Priority 
Fixes Project 

Are road prescriptions effective at meeting site-
scale performance targets for sediment and water? 

Road Site-Scale Effectiveness Monitoring 
Project 

 

Project Descriptions 
Effectiveness of Identifying RMAP Priority Fixes Project (Table 4, line 45) 
The primary purpose of this project is to evaluate the degree to which RMAP priorities have 
been appropriately identified and scheduled.  The project will audit a random sample of RMAPs 
state wide, and audit results will be used to inform the rules and guidelines related to RMAP 
scheduling.  The development of the study design will begin once sub-basin scale monitoring 
begins.  This project is ranked as Second. 

Road Site-Scale Effectiveness Monitoring Project (Table 4, line 46) 
The objectives of monitoring of forest roads at the prescription scale are to: (1) evaluate the 
effectiveness of road prescriptions in meeting site-scale sediment performance targets, and (2) 
identify sensitive situations where prescriptions are not effective.  Site-scale effectiveness 
monitoring utilizes the information and landowner intentions presented in the RMAP, both 
individual and collectively.  Treatments that do not meet site-specific performance targets will be 
analyzed using site data to determine the cause, the need for further evaluation, and a more 
appropriate alternative treatment.  These sites may be candidates for BMP investigations, testing 
or refinement assuming no compliance or installation problems.  Results from site-scale 
monitoring are anticipated within the short time frame of 2-4 years. UPSAG anticipates 
conducting this project in parallel with the sub-basin scale road-monitoring project.    This 
project is ranked as Second.  A draft monitoring plan is in progress. 

Fish Passage Effectiveness Monitoring Program 

Purpose 
The focus and development of the Fish Passage Effectiveness Monitoring Program is pending 
Policy direction.  In general, the program is intended to address the effectiveness of the Forest 
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Practices Rules in providing passage at road crossings for fish (as defined by WAC 222-16-010) 
at all life history stages (Table 24).    
 
Table 24.  Fish Passage Effectiveness Monitoring Program. 

Critical Questions Project 

Are the corrective measures effective in restoring fish passage for 
fish at all life history stages? 

Fish Passage Effectiveness 
Monitoring Project 

 

Strategy 
ISAG has developed and sent questions to Policy to better focus the intent of FFR regarding fish 
passage monitoring.  This program is ranked twelfth among the 16 CMER programs. 

Project Description  
Fish Passage Effectiveness Monitoring Project (Table 4, line 51) 
This project has been neither scoped nor designed.  This project is ranked as Second. 

Forest Chemicals Program 

Purpose 
The purpose of this program is to address uncertainty concerning the effectiveness of the 
chemical application rules in protecting water quality and vegetation in riparian and wetland 
buffers.  Alterative strategies with lower costs will also be considered.  

Strategy 
The program is under RSAG.  This program is ranked last among the 16 CMER programs.  
Scoping has not occurred and no projects have been identified. 

Forested Wetlands Re-vegetation Effectiveness Program 

Purpose 
This program addresses uncertainty concerning the re-vegetation of forested wetlands following 
timber harvest.   

Strategy 
This program consists of four projects (Table 25).  Schedule L-1 of the FFR states a key 
performance target for wetlands is “no net loss in the hydrologic functions of wetlands”. 
Schedule L-2 H.9 directs the testing of the performance target from L-1 through research to 
“assess the hydrologic functions of forested wetlands, the effects of harvesting on stream flows 
and the effectiveness of prescriptions in meeting wetland targets.” Among the list of issues is the 
evaluation of the regeneration and recovery capacity of forested wetlands. A literature review 
and synthesis of forested wetlands was performed to identify current understanding of forested 
wetland functions and regeneration capabilities in the Pacific Northwest. The review and 
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synthesis also identified informational gaps that will be used to identify further research 
considerations.  A pilot project to evaluate methods for determining reforestation in forested 
wetlands was recently completed and the report is being finalized. A full scale study will not be 
conducted at this time based on the results of the pilot. Future studies of wetland and stream 
temperature interactions and hydrologic connectivity will further explore wetland functions and 
impacts associated with timber harvest.  This program is ranked eighth among the 16 CMER 
programs. 
 
Table 25. Forested Wetlands Re-vegetation Effectiveness Program 

Critical Questions Project 
What is currently known about regeneration in forested 
wetlands in the Pacific Northwest? 
What are the information gaps? 
What is currently known about affects of timber harvest on 
forested wetland functions? 

Forested Wetlands Literature 
Review & Workshop project 

What are the current methods of evaluating regeneration in 
forested wetlands? 
How successfully are they being implemented?  
What results are landowners experiencing? What kind of 
guidance can be given to landowners to best ensure 
regeneration of forested wetlands? 
How does the stand compare in composition post harvest to 
pre-harvest conditions?  
How are forested wetland functions affected by timber 
harvest? 

Statewide Forested Wetland 
Regeneration Pilot & Project 

Does timber harvest in forested wetlands affect water 
temperature sufficiently to negatively affect stream 
temperatures in connected streams? 

Wetland/Stream Water 
Temperature Interactions Project 

Does timber harvest in forested wetlands alter hydrology 
sufficiently to affect wetland functions? 

Wetland Hydrology Connectivity 
Project 

 

Project Descriptions 
Forested Wetlands Literature Review and Workshop Project (Table 4, line 40) 
This project is nearly completed. It has undergone CMER and SRC review. The comments 
received are now being reviewed and edited by WSAG.  The project is scheduled to be 
completed by July 2005. 

Statewide Forested Wetland Regeneration Pilot and Project (Table 4, line 41) 
The pilot project is being finalized. The report has been reviewed by CMER. The comment 
response plan is currently being drafted and the report will revised. The report will be completed 
by May 2005.   Based on the pilot study, it was concluded that the full scale project will not be 
pursued at this time. The study objective to determine whether forested wetlands regenerate was 
not answered by the pilot. However, there currently is a lack of data infrastructure that prevents a 
full scale study being conducted.  This project is ranked as Delay. 

Wetland/Stream Water Temperature Interactions Project (Table 4, line 42) 
This project has been neither scoped nor designed. This project is not scheduled to begin until 
2008.  This project is ranked as Delay. 
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Wetland Hydrologic Connectivity Project (Table 4, line 43) 
This project has been neither scoped nor designed.  This project is not scheduled to begin until 
2007.  This project is ranked as Delay. 

Wetland Mitigation Program 

Purpose 
Current forest practice rules require mitigation for filling of wetlands and replacement of lost 
wetland functions.  Currently no information on the effectiveness of, or compliance with, these 
mitigation requirements is available. 

Strategy 
To address the performance target of “no net loss of hydrologic functions of wetlands”, Schedule 
L-2 H.8 sets a goal to determine “wetland size and function requiring mitigation sequencing to 
achieve targets”. This program will evaluate several critical questions (Table 26), including 
whether wetland mitigation projects are being conducted as required by the forest practices rules, 
and where conducted, if they are successful in achieving their stated goals and objectives and 
replacing lost wetland functions caused by wetland filling.  This information can then be used to 
recommend any needed changes to the current process of wetland mitigation.  This program is 
ranked eleventh among the 16 CMER programs. 
 
Table 26. Wetlands Mitigation Program 

Critical Questions Project 
Is wetland mitigation being performed when required by the 
forest practice rules? 
Are wetland mitigation projects achieving their stated goals and 
objectives? 
Are wetland mitigation projects replacing lost wetland 
functions? 
What functions are not being replaced? 

Wetland Mitigation 
Effectiveness Project 

 

Project Description 

Wetland Mitigation Effectiveness Project (Table 4, line 50) 
It became evident during the early scoping phase of this project that sample sites and background 
information were going to be difficult to obtain. Before this study begins, a more accurate and 
comprehensive GIS layer of wetland locations will be created to facilitate site identification, 
location and delineation. Additionally, a database of situations where mitigation was required on 
forested lands should be developed. The mitigation effectiveness project will begin scoping by 
June 2007.  This project is ranked as Delay. 
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Wetland Management Zone Effectiveness Monitoring Program 

Purpose 
This program will be designed to assess the effectiveness of Wetland Management Zones in 
meeting FFR resource objectives and performance targets.  The wetland management zone rules 
are based on a number of assumptions, including:  

1. Meeting the wetland performance targets will achieve the functional objectives. 
2. Certain BMPs work better than others.   
3. We can determine how effective BMPs are (to a generalized degree).  We can standardize 

how we measure and document this effectiveness.   
4. Reaching BMP objectives at the site scale (i.e., avoiding road fill in wetlands) will 

aggregate to meeting sub-basin and watershed scale functional objectives. 
These uncertainties form the basis for the critical questions (Table 27) that the program will be 
designed to address.  

Strategy 
This program is ranked fourteenth among the 16 CMER programs.  A strategy to study WMZ 
effectiveness will be developed beginning in 2007 or 2008.  
 
Table 27.  Wetland Management Zone Effectiveness Monitoring Program. 

Critical Questions Project 
Are current WMZs effective in providing adequate levels of 
LWD? 
Are current rule-defined wetland functions adequate to meet or 
exceed water quality standards, support the long-term viability 
of covered species, and support harvestable levels of 
salmonids? 

Wetland Management Zone 
Effectiveness Monitoring 
Project 

 

Project Description 
Wetland Management Zone Effectiveness Monitoring Project (Table 4, line 54) 
This project has been neither scoped nor designed. This project is not scheduled to begin until 
2009.  This project is ranked as Delay. 

Wildlife Program  

Purpose 
The purpose of this program is to 1) determine the species of wildlife that use managed forests, 
2) estimate habitat conditions associated with wildlife use of managed forests, 3) assess the 
efficacy of regulations designed to provide habitat for wildlife in managed forests, and 4) 
identify emerging forestry-wildlife issues, and develop research projects that address those 
issues. 
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Strategy 
With the current emphasis of CMER on the FFR adaptive management program, there is little 
opportunity to fund projects on other wildlife.  LWAG has identified and prioritized several 
wildlife issues that need attention.  The highest priority project (RMZ Resample) had a great deal 
of overlap with many of FFR Schedule L-1 questions and this is the only wildlife project funded 
at this time.  This program is ranked thirteenth among the 16 CMER programs. 

Project Descriptions 
RMZ Study Resample Project (Table 4, line 53) 
In 1990, CMER funded an experimental study to examine the effects of two buffer 
configurations (state regulations and “smart buffers”) on birds, small mammals and amphibians.  
The study produced 2 years of pre- and post-harvest data and a final report that was completed in 
2000.  The results were species specific and equivocal and raised numerous questions about the 
long-term response of wildlife to the treatments.  Since the smart buffer was similar to the FFR 
buffer for Type F streams and more than five years had elapsed since the last sampling the RMZ, 
the resample project was initiated in FY 2003 to complete another 2 years of sampling to 
document changes over time.  The study will provide additional data on riparian conditions and 
some SAAs.  .  Data collection was completed in 2005 and analyses and reports will be 
completed in 2006. This project is administered by LWAG.  . 

Ponderosa Pine Habitat (not in FFR budget) 
A number of bird species are thought to be closely associated with mature Ponderosa pine forest.  
Currently, Ponderosa pine forests occur along a gradient from dense stands of Douglas-fir and 
grand fir with a few large remnant pines to low density open stands composed almost exclusively 
of large diameter pine.  This project would examine the abundance of birds along this gradient 
on the east slope of the Cascade Mountains.  . No activity for this project will take place in 2006. 

Other Wildlife Programs/Projects (not in FFR budget) 
Due to the overriding importance of the FFR adaptive management program, funds for the 
Wildlife Program from CMER are limited and confined to the State General Fund.  Due to these 
circumstances, none of the other programs in Table 11 have been developed into projects.   

EXTENSIVE STATUS AND TREND MONITORING PROGRAMS 

Extensive status and trend monitoring evaluates the current statewide status of key watershed 
input processes and habitat conditions across FFR lands and will document future trends in key 
indicators as the FFR prescriptions are implemented across lands managed under FFR over time.  
Extensive monitoring is a landscape-scale assessment of the effectiveness of FFR rules to attain 
specific performance targets.  This is different from prescription-effectiveness monitoring, which 
evaluates the effect of specific prescriptions at the site scale.  Extensive monitoring is designed 
to provide annual or periodic report-card-type measure of rule effectiveness (i.e., do we meet the 
performance targets or how much have we improved over time) that can be used to by the 
regulatory agencies to determine if progress is consistent with expectations.  Several extensive 
monitoring components were identified in the MDT report.  CMER has identified several 
extensive monitoring programs, but further scoping and project design is needed, as well as 
CMER review and approval. 
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Extensive Riparian Status and Trend Monitoring Program 

Purpose 
The purpose of the extensive riparian status and trend monitoring program (ERSTMP) is to 
provide data needed to evaluate the landscape-scale effects of implementing the FFR forest 
practices riparian prescriptions and to provide the data needed by the regulatory agencies to 
provide assurances that forest practices rules meet Clean Water Act requirements and achieve 
riparian resource objectives.  Critical questions for the extensive riparian status and trend 
monitoring program are shown in Table 28.  This program will obtain an unbiased estimate of 
the distribution of stream temperature and shade, and riparian stand characteristics across FFR 
lands and provide statistically valid estimates of two riparian resource indicators, water 
temperature and riparian stand conditions, for streams across FFR lands and identify trends in 
these indicators over time.   

Strategy 
The extensive riparian status and trend monitoring program is organized into four separate 
projects stratifyied by region (eastside/westside) and by stream type (fish-bearing and perennial 
non-fish-bearing).  Stratification at this coarse scale is necessary because riparian buffering 
strategy differs both for Type F/S (fish-bearing) and Type Np (perennial non-fish- bearing) 
streams and for eastern vs. western Washington forestlands.  Organizing the sampling effort into 
four separate projects creates projects of a manageable size and allows project-specific 
adjustments in the sampling strategy and effort to address stratum-specific differences in 
variability.  This program ranked first among the three CMER extensive monitoring programs. 

Table 28. Extensive Riparian Status & Trend Monitoring Program (ERSTMP) critical questions. 
Critical Questions Project 

What is the distribution of maximum summer stream 
temperature and 7-day mean maximum daily water 
temperature on FFR lands, and how is the distribution 
changing over time as the FFR prescriptions are 
implemented? 
What proportion of stream length on FFR lands meets 
water quality standards for water temperature, and 
how is the proportion changing over time as the FFR 
prescriptions are implemented? 
What are current riparian stand attributes on FFR 
lands, and how are stand conditions changing over 
time as the FFR prescriptions are implemented? 

All four ERSTM projects 

What proportion of westside Type F/S stream length 
on FFR lands that meet DFC basal area performance 
targets, and how is the proportion changing over time 
as the FFR prescriptions are implemented? 

Westside Type F/S ERSTM 

What the proportion of eastside Type F/S stream 
length on FFR lands that are within the eastside basal 
area ranges, and how is the proportion changing over 
time as the FFR prescriptions are implemented? 

Eastside Type F/S ERSTM 
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Project Description (Table 4, line 63) 

A study design for the entire extensive riparian trend-monitoring program was developed by 
RSAG and is currently approved for submission to SRC for review.  An effort is currently 
underway to integrate the sampling of the eastside Type F streams with the Eastside Riparian 
current condition assessment project being designed by SAGE.  Site selection requires accurate 
information on the location and typing of streams.  The new western Washington stream-type 
map is expected to be available in 2005, and the revised eastern Washington stream type map 
should be available in 2006.  The order in which the four projects are implemented will depend 
on funding, availability of accurate stream typing information and coordination with the SAGE 
riparian current condition assessment project   

Extensive Fish Passage Trend Monitoring Program 

Purpose 
The Monitoring Design Team defines extensive monitoring as a population-scale assessment of 
the effectiveness of the FFR rules in attaining forest practice related performance targets across 
FFR lands (Monitoring Design Team, 2002).  The implied FFR performance target for fish 
passage based upon the requirements for Road Maintenance and Abandonment Plans (RMAP’s) 
is to eliminate fish blockages on FFR regulated lands. This program will be designed to evaluate 
status and trends in fish passage conditions at forest road crossings.   

Strategy 
The extensive fish passage monitoring program is composed of two projects: the development of 
the study design, and the subsequent implementation of the study design.  Each project will be 
coordinated by an ISAG project manager and approved by ISAG and CMER.  The study design 
will be developed in 2004.  This program is ranked last among the three CMER extensive 
monitoring programs. 

Project Description 
Extensive Fish Passage Trend Monitoring Project (Table 4, line 64) 
A study design for fish passage trend monitoring was developed using guidelines consistent with 
the Forests and Fish Report, and supplied by ISAG.  The contractor (WDFW) reviewed possible 
monitoring approaches presented a recommended study design and methodology to ISAG for 
review.  After modifications were incorporated, ISAG submitted the draft plan to CMER for 
review and approval.   

Extensive Wetlands Trend Monitoring Program 

Purpose 
The wetlands extensive monitoring program will assess the status and trends of reforestation of 
forested wetlands harvested under FFR rules.   
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Strategy 
This project requires that the wetland database project be complete. The database is listed under 
rule tools. The wetlands database project is not scheduled to begin until 2006.  This program was 
not ranked with the three CMER extensive monitoring programs. 

Project Description 
Extensive Wetlands Trend Monitoring Project (Table 4, line 66) 
Scoping to develop a strategy has not occurred. Projects are currently proposed to begin in 2009 
or 2010.   

INTENSIVE MONITORING PROGRAM (Table 4, Line 68) 
Intensive monitoring is a watershed-scale research program that is designed to evaluate the 
cumulative effects of multiple forest practices and to provide information that will improve our 
understanding of causal relationships and the biological effects of FFR on aquatic resources.  
The evaluation of cumulative effects of multiple management actions on a system requires an 
understanding of how individual actions influence a site and how those responses propagate 
through the system.  This understanding will enable the evaluation of the effectiveness of 
management practices applied at multiple locations over time.  This sophisticated level of 
understanding can only be achieved with an intensive, integrated, monitoring effort.  Evaluating 
biological responses is similarly complicated, requiring an understanding of how various 
management actions interact to affect habitat conditions and how system biology responds to 
these habitat changes.  This program was identified in the MDT report as an essential component 
of an integrated monitoring program.  CMER is in the process of scoping its intensive 
monitoring needs.  A draft scoping paper that identifies potential objectives and critical questions 
has been prepared by CMER staff.  Cumulative effects of forest practices from changes in fine 
sediment input and LWD have been tentatively identified as issues meriting further scoping. 
Contacts with outside programs with similar interests in intensive monitoring (such as the State’s 
Intensivively Monitored Watersheds Program) are being pursued to identify opportunities for 
collaboration.   

RULE IMPLEMENTATION TOOL PROGRAMS 
Rule implementation tool programs/projects are designed to develop, refine or validate tools 
used to implement the forest practices rules.  Two types of rule-tool projects are recognized:  
1. Methodology Tool Development Projects develop, test or refine protocols, models, and 

guides that allow the identification and location of FFR specified management features, such 
as the Last Fish Model, various landslide screens, the Np/Ns break and SAA Sensitive Site 
Identification. 

2. Target Verification Projects consist of studies designed to verify the validity of performance 
targets developed during FFR negotiations that the authors identified as having a weak 
scientific foundation, such as the DFC basal area targets. 
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Rule implementation tools differ from research and monitoring tools, which are required to 
implement a specific effectiveness-monitoring program, such as Road Surface Erosion Model.  
Monitoring implementation tools are included with the effectiveness monitoring programs. 
 
CMER identified ten rule tool implementation programs. 

Type N Delineation Program 

Purpose 
The purpose of this program is to validate the default basin areas established by FFR 
negotiations and refine methodologies for identifying the perennial initiation point (upper extent 
of perennial flow in Type N streams).  

Strategy 
The Type N Delineation Program is designed to refine default basin areas and/or to identify 
potential field criteria for locating the Type Np/Ns break in the field.  The program consists of 
two projects – a pilot project to test field protocol and to obtain a sufficient number of basin 
areas to establish basin-area variability.  The second phase will apply the field protocol to 
randomly selected stream basins across FFR lands in the state to establish the basin area required 
to maintain perennial flow in each FFR default region.  The pilot project was completed in 
October, 2003 and submitted to Policy for review in November 2003 as part of the adaptive 
management process.  Policy requested SRC peer review for the pilot project report in 2004.  
Policy is presently considering the revised report. 

Project Descriptions 
Perennial Stream Survey Pilot Project (Type N Stream Demarcation Study) (Table 4, line 78) 

The pilot project produced a field methodology for identifying the break between seasonal flow 
(Ns streams) and perennial flow (Np streams), provided an initial assessment of the accuracy of 
the default basin area numbers, identified alternative default criteria, and developed an estimate 
of the sample size needed to achieve precision and accuracy objectives based on variability in 
basin areas above the Np/Ns break.  The pilot project was completed in October, 2003 and 
submitted to Policy for review in November 2003.  Policy requested SRC peer review for the 
pilot project report in 2004.  Policy is presently considering the revised report. 

Perennial Stream Survey (Type N Stream Demarcation Study): Phase 2 Statewide Project (Table 
4, line 79) 
A statewide project that will refine/develop default criteria and possible field criteria that can be 
used to identify the Np/Ns break in the field.  This project is ranked as delayed awaiting policy 
direction.  

Sensitive Site Program  
This program consists of two rule-tool implementation projects.  The program began in 1999 and 
is managed by LWAG. 
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Purpose 
The purpose of this program is to refine the descriptions of SAA sensitive sites in FFR and to 
estimate their importance to stream-associated amphibians. 

Strategy 
The strategy is to first develop a filed methodology to assist forest managers in identify sensitive 
sites and then characterize sensitive sites that are the most important to the FFR SAAs. 

Project Descriptions 
SAA Sensitive Sites Identification Methods Project (Table 4, line 81) 
The purpose of the SAA sensitive site identification method project is to develop a practical 
methodology for identifying SAA sensitive sites, such as headwall seeps, side-slope seeps, and 
headwater springs.  It is designed to answer the following critical questions: 
• Are sites important to amphibians correctly identified by rule? 
• Are rule-identified sites valuable for amphibians? 
• Does sensitive site field identification need to be improved? 
 
It is intended to inform the Type N riparian rule by providing a standard methodology (field 
guide) for field managers to identify SAA sensitive sites when designing harvest units.  This 
project is in the final stages of data analysis and report writing and will be completed in 2006. 
The project is administered by LWAG.  

SAA Sensitive Sites Characterization (Table 4, line 81) 
The purposes of this project are to document the distribution and characteristics of sensitive sites 
as described by the FFR rule and to verify their utilization and habitat value for SAA.  It will 
generate information on the characteristics of sensitive sites, validate the extent to which they are 
utilized by amphibians, and determine if other sensitive sites exist.  Information from this project 
could result in changes to the sensitive area criteria in the rules to better focus buffer protection 
on areas important to SAA.  This project is in the final stages of data analysis and report writing 
and will be completed in 2006.  The project is administered by LWAG.    

Stream Typing Program  
ISAG administers this program.   

Purpose 
The purpose of this program is to develop a statewide stream typing map, described as follows in 
the Forest and Fish Report:  

“The rule to be adopted by the Forest Practices Board will include a statewide map 
delineating the waters of the state into three categories:  Type S waters, Type F 
waters and Type N waters.  The map is to be developed using a multi-parameter, 
field-verified GIS logistic regression model pursuant to the adaptive management 
procedures described in Appendix L.  The multi-parameter model will be “habitat 
driven” and will use geomorphic parameters such as basin size, gradient, elevation 
and other indicators.  Electro fishing and day or night snorkeling and other non-
lethal methods may be used with appropriate state and federal permits to do 
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research and effectiveness monitoring for the purpose of developing and testing a 
habitat-based model or improving the model at five year intervals.” 

Strategy 
ISAG has been charged with implementation of this project.   

Project Descriptions 
Last Fish/Habitat Prediction Model Development Project (Table 4, line 83) 
The purpose of this project is to develop a GIS-based logistic regression fish habitat model(s) to 
identify and map the upstream boundary of Type F (fish-habitat) streams.  This project will 
inform the stream-typing rule by providing the consistent, statewide mapping system required by 
the FFR agreement. This project is currently underway.  A preliminary model for western 
Washington is completed and the modeled end of fish points (MEOFP) have been generated.  
Preliminary maps will be released for public preview July 1, 2004.  Work on eastern Washington 
began April 2004.   

Annual/Seasonal Variability Project (Table 4, line 85) 
Seasonal and annual variability will be characterized to understand how modeled points vary 
with time.  Work was begun on Annual Variability 2000-2001 for identifying last fish and also 
assessing sampling error.  With only 2 years of data, results suggested that there may be no 
difference in annual variability.  No work has been done on Seasonal Variability.  A seasonal 
variability study will be drafted in late 2004, and field studies will be conducted by season in 
2005. 

Last Fish/Habitat Prediction Model Field Performance Project (Table 4, line 84) 
This project objective is validation and assessment of model predictions to accurately evaluate 
model performance and future applicability.  The study design will be develop an approach and 
methodology to investigate the performance of the model in correctly determining fish habitat 
across watersheds of western Washington.  This project has not been ranked and does not appear 
in Table 4.  

Guidelines for Field Protocol to Locate Mapped Divisions (Table 4, line 86) 
Protocols and methods with be developed and proposed for adoption for the Forest Practices 
Board Manual Section 23.  Through the Validation study protocols and methods will be tested 
and evaluated to establish a recommendation for the Forest Practices Board. 

Type F DFC Validation Program 
The program is being administered by RSAG.  This program is designed to address uncertainties 
about the DFC approach, including uncertainties about: 1) how well the current targets reflect 
mature unmanaged riparian conditions for conifer and mixed stands, 2) how accurately the DFC 
model predicts growth of riparian stands to age 140, 3) what sort of habitat conditions will be 
provided by mature riparian stands, and 4) how young stands of different composition and 
density develop as they mature. 
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Purpose 
The purpose of this program is to validate the DFC approach for management of western 
Washington, conifer-dominated riparian stands on fish bearing streams, including the DFC 
performance targets and the DFC model.   

Strategy 
This program consists of several projects designed to answer a series of critical questions (Table 
29).  DFC target validation has been identified as a high priority issue.  To manage conifer and 
mixed riparian stands to achieve functions associated with mature stands, the DFC approach 
requires stand targets that reflect mature stand conditions, and a model that can accurately 
predict the trajectory of young stands to maturity.  Validation of the DFC performance targets is 
a high priority.  Work on the DFC target validation project began in 2000, and the project results 
were transmitted to FFR policy in March of 2005.  Validation of the DFC model is another high 
priority project.  Development of the study design was put on hold while RSAG waited to assess 
the feasibility of the regional riparian stand growth-mortality cooperative effort proposed by the 
UW to address this issue in a cost-effective manner.  The DFC-Aquatic Habitat Project is a lower 
priority issue, consequently scoping on this project has not begun.  The Pathways of Riparian 
Stand Development to Maturity Project is an outgrowth of the DFC target validation project, 
based on the realization that many young low density stands of mixed composition are not likely 
to achieve DFC without some form of intervention, and that a better understanding of the 
development of such stands is need to identify appropriate management approaches.  
 
This program is assessing the validity of the DFC targets and the DFC model.  We anticipate that 
the results will require Policy to consider changing the DFC targets and modifying the model 
used to project stand growth and mortality. 
 
Table 29.  Type F DFC Validation Program critical questions and issues.  

Critical Questions Projects 
Do the DFC targets accurately reflect stand 
conditions for mature, unmanaged conifer-
dominated west side riparian stands? 

DFC Target Validation Project 

Does the DFC growth and mortality model 
accurately predict the trajectory of west side 
conifer-dominated riparian stands to age 140?  

DFC Trajectory Model Validation Project 
 

What aquatic habitat conditions are associated with 
mature west side riparian stands?  

DFC-Aquatic Habitat Project 
 

How do mature stand structures develop from 
younger stands in a variety of stand compositions 
and densities? 

Pathways of Riparian Stand Development to 
Maturity Project 

What growth trajectories and success ional 
pathways are characteristic of hardwood-
dominated riparian stands? 

Red Alder Growth and Yield Model Project 
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Project Descriptions 
DFC Target Validation Project (Table 4, line 88) 
The purpose of this project is to collect data on stand characteristics from a random sample of 
mature unmanaged conifer-dominated riparian stands in western Washington; compare basal 
area per acre from the sample with the current DFC targets; and evaluate alternative parameters 
for characterizing DFC.  This project has been completed.  The results are available in a CMER 
document entitled Validation of the western Washington Desired Future Conditions (DFC) 
performance targets in the Washington State Forest Practices Rules with data from unmanaged, 
conifer-dominated riparian stands”.  The results have been transmitted to the FFR Policy 
Committee for consideration.  . 

DFC Trajectory Model Validation Project (Table 4, line 89) 
This project will assess the accuracy of the DFC model in predicting riparian stand growth and 
trajectory from harvest age to the DFC target (age 140).  This project will be designed to validate 
the DFC model as a tool to predict trajectory to the DFC target for both conifer-dominated and 
mixed stands.  A study design has not been developed because of the potential for a regional 
riparian stand cooperative monitoring effort.   

DFC-Aquatic Habitat Project (Table 4, line 90) 
The purpose of this project is to determine the range of aquatic habitat associated with mature 
(DFC) riparian forest conditions.  This study has been neither scoped nor designed.   

Pathways of Riparian Stand Development to Maturity Project (not included in Table 4) 
The purpose of this project is to determine the development sequence of younger stands of 
various compositions and densities to mature stands.  The study is intended to inform 
management of uneven-aged stands and those of low density or mixed composition.  This study 
has been neither scoped nor designed.   

Red Alder Growth and Yield Model Project (not included in Table 4) 
The purpose of this project is to develop a growth and yield model for red alder.  Existing 
models either do not include red alder amongst the species simulated or use equations that are 
based on few field data.  In this project, cooperators from across the PNW have contributed 
existing data that will be compiled and cleaned at the UW Stand Management Cooperative.  A 
growth and yield model for red alder will developed from these data in a second phase of the 
project.  Red alder is a dominant component of many riparian forests and although the model is 
not specific to riparian areas it will provide better information on the growth dynamics of these 
riparian stands then is currently available.  CMER has contributed project development funds to 
this cooperative effort.  This project is currently underway. 

Eastside Riparian Type F Program  

Purpose 
The purpose of the eastside riparian Type F program is to validate the eastside Type F riparian 
prescriptions.  The eastside riparian strategy is designed to achieve three management objectives:  
1. To create dynamic riparian stands and riparian processes that emulate those provided by 

natural riparian disturbance regimes, 
2. To create healthy and sustainable riparian stand conditions and, 
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3. To create riparian stands that provides riparian functions necessary for the protection and 
recovery of salmon and aquatic amphibian species. 

 
The Forest Practices Rules describe the management strategy as follows: 

“For eastside forests, riparian management is intended to provide stand conditions that 
vary over time.  It is designed to mimic eastside disturbance regimes within a range that 
meets functional conditions and maintains general forest health.  These desired future 
conditions are a reference point on the pathway to restoration of riparian functions, not 
an end of riparian stand development” (WFPB, 2001).  

 
The Eastern Washington Type F riparian rules are based on the following assumptions: 
1) The management strategies in the Type F rules will put stands in the RMZ on a trajectory 

that is within the range of natural variability. 
2) The defined elevation bands are reasonably accurate reflections of the special distribution of 

historical disturbance regimes and species composition. 
3) The management strategies will minimize risk of catastrophic events 
4) The management strategies will put stands on a trajectory that will provide rifparian 

functions needed to support harvestable populations of fish. 
5) The temperature overlays are necessary to provide stream temperatures that meet the state 

water quality standards and the needs for bull trout. 
 
Uncertainties about the validity of the assumptions and the effectiveness of the rule lead to two 
critical questions and programs to address them.  The critical questions to address first are:  

1) What is the desired range of conditions for eastside riparian stands and what are the 
appropriate LWD performance targets?   

2) Can the shade/temperature relationships in the eastside temperature nomograph be refined?   

SAGE has is developing the following projects to address these critical questions: 

Eastside Disturbance Regime Literature Review Project (Table 4, line 11) 
A literature review titled A Review and Synthesis of Available Information on Riparian 
Disturbance Regimes in Eastern Washington was produced to gain an understanding of what 
disturbance regimes existed in the past and how they affected riparian forests. This will help 
determine whether we can apply these past conditions to present riparian stands and meet the 
Desired Future Conditions for riparian function. This document has been reviewed by SAGE, 
CMER and SRC.  During FY 2006 the document is expected to be revised as needed and 
accepted as an official CMER document. 

Eastside LWD Literature Review Project (Table 4, line 10) 
A literature review titled Review of the Available Literature Related to Wood Loading Dynamics 
in and around Streams in Eastern Washington Forests was undertaken to help gain an 
understanding of the dynamics of functional stream wood and to a lesser degree the linkage 
between the level of LWD recruitment and the health of aquatic habitat.  Addressing the 
uncertainty will require additional information on the relationship of LWD recruitment and 
habitat function. There is uncertainty about the response to aquatic habitat to different types or 
levels of LWD input and loading, and consequently on how much LWD riparian buffers need to 
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produce.  This document has been reviewed by SAGE, CMER and SRC. During FY 2006 the 
document is expected to be revised as needed and accepted as an official CMER document. 

Eastside Temperature Nomograph Project (Table 4, line 91) 
The Eastern Washington Nomograph Project developed an Eastern Washington specific 
nomograph using existing data and identifies gaps for future study.  The study identified site 
characteristic necessary to produce a better predictive model of stream temperatures in eastern 
Washington.  This project is currently undergoing CMER review and is expected to be 
forwarded to SRC with in several months.  In fiscal year 2006 a course of action will be 
proposed to CMER based on the studies recommendations and review comments.  Further 
studies may be proposed to reduce the uncertainty of a temperature nomograph. 

Eastside Riparian Current Condition Assessment Project (Table 4, line 12) 
Eastern Washington has a wide range of climatic condition, elevations, forest types, riparian 
zones, and management history.  Riparian health/function information over this range of 
conditions is limited.  An assessment, or baseline study, of current riparian forest stands is 
needed to determine whether they are meeting required functions for fish habitat and where they 
fit into the historical disturbance regime and/or current disturbance regime.  This will also help to 
develop targets to accomplish prescription assessment/evaluation.  A scoping document was 
developed by SAGE and adopted by consensus to pursue this project.  Subsequently CMER 
approved budget items, project development and site selection.  A contractor to develop the 
study plan for this project has been hired with an expected completion date of August 2005.  
Immediately after completion of the study plan SAGE will solicit, by a request for proposals, a 
contractor to conduct the field portion (phase 1) of the study.  This will occur in fiscal year 2006.  
A second phase is planned for FY 2007.  

Eastside Channel Wood Characterization Project (not included in Table 4) 
Fish bearing steams in Eastern Washington exhibit a wide range of characteristics and 
management histories.  An assessment, or baseline study, of current stream conditions and 
characteristics will help determine whether they are meeting required functions for fish habitat.  
This will also help to develop targets to accomplish prescription assessment/evaluation.  This 
project is underway.  The study is on a trajectory for implementation in the latter half of fiscal 
year 2006 or 2007. 

Bull Trout Habitat Identification Program 

This program is administered by BTSAG and consists of three projects.  

Project Descriptions 
Bull Trout Presence/Absence Protocols (Table 4, line 93) 
This active project is developing a set of protocols for assessing the presence of Bull Trout.  This 
project has been funded with USFWS bull trout funds to date.  

Bull Trout Habitat Prediction Models (Table 4, line 94) 
This project will be designed to improve the accuracy of the method used to identify Bull Trout 
habitat for forest management purposes. This project has been funded with USFWS bull trout 
funds to date.  
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Yakima River Radiotelemetry (not included in Table 4) 
This active project is designed to evaluate the migratory patterns of bull trout and to identify 
their distribution and habitat preferences in the Yakima River watershed.  The information 
gained from this project will inform bull trout presence/absence protocols and habitat prediction 
models. This project has been funded with USFWS bull trout funds to date.  

CMZ Delineation Program  

Purpose 
The purpose of the CMZ program is to develop methods and criteria for accurately identifying 
and delineating CMZ.  

Strategy 
This program will develop materials and procedures to aid field managers in the consistent and 
accurate delineation of CMZs.  It consists of two projects.  The first will provide a screening tool 
to locate areas with potential CMZs and second will provide a methodology to accurately 
delineate their boundaries once located.  The program is not being actively developed because of 
its low ranking in the CMER priority list.  Because the program is providing tools, we do not 
anticipate that program results will require Policy action.  The program is being administered by 
UPSAG. 

Project Descriptions 
CMZ Screen and Aerial Photograph Catalog Project (Table 4, line 109) 
This GIS-based project will be designed to identify potential CMZs based on slope and valley 
width data and to overlay on this map the historic DNR aerial photographs documenting past 
migration behavior.  This project is ranked as delay because of the low priority of the CMZ 
program. 

CMZ Boundary Identification Criteria Project (Table 4, line 110) 
This project will be designed to develop criteria and a consistent and uniform method to define 
the margins (edges) of the CMZ.  This project is ranked as delay because of the low priority of 
the CMZ program. 

Unstable Landform Identification Program  

Purpose 
The purpose of the unstable landform identification program is to provide a set of screening tools 
to identify forested areas containing potentially unstable slopes to focus field verification 
activities on potential problem areas and thereby improve our ability to avoid them.   

Strategy 
This program consists of five projects that provide statewide information on the distribution of 
unstable landforms.  The management strategy for regulating forest practices on unstable slopes 
consists primarily of an administrative process for identifying and reviewing forest practices on 
potentially unstable slopes.  The main elements include defining and screening unstable slopes 
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and improvements to the State Environmental Protection Act (SEPA) process.  The success of 
the management strategy for unstable slopes is dependent on early recognition of potentially 
unstable slopes by forest managers in order to avoid or mitigate the hazards posed by them.  The 
projects in this program are specifically referenced in the FFR as necessary for implementing 
forest practices that meet resource objectives.   

Several projects are underway or completed and it is anticipated that the rule tools will be 
completely developed by 2008.  Because the projects are developing screening tools, we do not 
anticipate that program results will require Policy action.   

Project Descriptions 
Shallow Rapid Landslide Screen for GIS (Table 4, line 96) 
The first phase of this project developed a GIS-based screen of modeled slope stability based on 
DEM topography for the Westside.  This project was completed in 2002 and released as TFW 
118.  A second phase to identify topographic model(s) appropriate for similar mapping on the 
Eastside is ranked as delay while the recently approved Landslide Hazard Zonation (LHZ) 
Project is being conducted.  Should the LHZ project not complete mapping of the Eastside, the 
Eastside GIS screen could be used to complete coverage.  The Westside screen becomes one 
component of the LHZ project in areas where the landslide hazard zonation will be completed. 

Technical Guidelines for Geotechnical Reports (Table 4, line 97) 
This project develops technical guidelines for geotechnical reports used in the SEPA review 
process.  The guidelines will include identification of appropriate analytical tools and techniques 
appropriate for different projects and at different scales.  This project is ranked as delay. 

Regional Unstable Landforms Identification (Deep-Seated Landslide Screen) (Table 4, line 98) 
This active project provides a coordinator to work with TFW cooperators within each DNR 
region in order to identify unstable landforms that do not meet the present statewide landform 
descriptions.  The project also serves as an interim screen for deep-seated landslides by 
identifying lithologies that promote deep-seated landslides; however, it is not intended to map 
them.  This project was completed in 2005 and its results are being incorporated into the LHZ 
project.  

Landform Hazard Classification System and Mapping Protocols Project (Table 4, line 99) 
This project developed a statewide standard for assigning hazard to unstable slopes.  It was 
completed in 2004 and was incorporated into the Landslide Hazard Zonation Project. 

Landslide Hazard Zonation (Table 26, lines 100 and 101) 
This is a multi-phase project. Completed phases have collected and collated data on unstable 
landforms from previously completed Watershed Analyses and placed this information in a GIS 
database and finished the mass wasting assessments in Watershed Analyses that were not 
completed.  The currently active phase is mapping and evaluating unstable landforms in high 
priority areas that are not covered by Watershed Analyses and are within FFR jurisdiction. 
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Glacial Deep-seated Landslide Program   

Purpose 
The purpose of the Glacial Deep-seated Landside Program is to develop a tool for assessing the 
failure potential of deep-seated landslides in glacial sediments resulting from changes in 
groundwater hydrology during and after timber harvest in the landslide recharge area.   

Strategy 
This program consists of two projects that are designed to develop and test an analytical model 
for assessing recharge impacts of timber harvest.  The approach is to first undertake a project 
develop an analytical procedure to estimate the increased recharge that may result from harvest.  
The second project will expand this procedure into a model that incorporates site specific 
conditions.  The results of these studies will probably lead to a reassessment of the glacial-
recharge area rule by Policy.  The projects are administered by UPSAG.   

Project Descriptions 
Model Evapo-Transpiration in Deep-Seated Landslide Recharge Areas (Table 4, line 103) 
This completed project developed an analytical model for assessing the evapo-transpiration 
changes resulting from timber harvest.  The model is intended to be applied to timber harvest 
within the recharge area of deep-seated landslide in glacial sediments.  The model has been 
developed but was not directly validated and refined because of insufficient field data.  This 
project is ranked as delay because of the low priority of the program. 

Method to Assess Vulnerability of Deep-Seated Landslides to Timber Harvest (Table 4, line 104) 
This multiphase project will integrate the existing analytical model with site-specific slope 
stability analysis to develop a site-specific assessment methodology that determines the potential 
for failure of deep-seated landslides subject to harvest in the recharge area.  This project is 
ranked as delay because of the low priority of the program.  

Wetland Mapping Tool Program 
This program consists of two projects and is administered by WETSAG.   

Purpose 
The purpose of the Wetland Tool Program is to develop mapping tools that will be used to define 
and locate wetlands throughout the State to facilitate research in wetlands.  

Strategy 
This program consists of 3 projects. The first project will develop a GIS layer mapping tool that 
DNR will administer. This layer will include all types of wetlands under a standardized 
classification system yet to be identified. The second project involves the development of an 
integration or overlay tool that will be used to integrate WSAGs research needs with other 
proposed CMER research in order to increase time management and CMER funds spending 
efficiency. The first two projects will determine the necessity and timing of the third project 
which is to develop a hydrogeomorphic classification system for wetlands.  
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Project Descriptions 
DNR GIS Wetlands Data Layer (Table 4, line 107) 
A subject matter expert (SME) will coordinate with DNR’s cartography department to create an 
accurate, state-wide map of all wetlands under one classification system.  The SME will compile 
existing wetland location data from a variety of sources and interpret the data for consistency 
with the classification system to be used.  This project may be modeled after the Landslide 
Mapping Project mapping screens and include the development of locational models and ground 
verification. When completed, the layer will be frequently updated with data submitted by 
landowners as required in F.4 (a) of the FFR.  Scoping of this project began in early to mid 2005 
and will be completed by 2008.  This project is ranked as implement. 

Hydrogeomorphic Wetland Classification System (Table 4, line 106) 
This project will be scoped and or designed beginning in 2008 if necessary.  This project is 
ranked as delay. 

Overlay Project (not included in Table 4) 
This project will develop a system that to facilitate cooperation between WSAG and other SAGs 
when conducting research to increase efficiencies.  The other purpose of this project is to 
develop technical guidelines to identify wetlands for foresters and other SAGs.  This project may 
also involve a workshop for DNR, CMER, foresters and landowners to detail the products 
developed.  The scoping of this project will begin in late 2005.  This project has not been ranked. 
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I.  Timber/Fish/Wildlife Cultural 
Resources Committee, FFR Addendum, 
Cultural Resources and Protection 
Management Plan    

The Cultural Resource Protection and Management Plan (CRPMP) describes the tribal, 
forest landowner, and state agency response to the cultural resource planning, protection 
and management commitments identified in both the 1987 Timber/Fish/Wildlife 
Agreement (Appendix L), and the 1999 Forests and Fish Report (Appendix B).  The 
CRPMP has been incorporated into the Forests Practices Habitat Conservation Plan. 
 
The four main purposes of the CRPMP are as follows: 
 
1. Provide for the protection and management of cultural resources that are significant 

to the history and cultures of the people of Washington State, and which are located 
on state, private and non-federal forestlands. 

 
2. Establish and maintain productive communications among agencies, forest 

landowners, land managers, and affected tribes. 
 
3. Ensure cultural resource protection is accomplished through the development of 

cooperative processes - including the development of voluntary measures for credibly 
protecting and managing cultural resources within the context of commercial forestry, 
and recommended adjustments to forest practices rules and Board Manuals as 
necessary to implement the CRPMP and its recommendations. 

 
4. Improve access to tribal cultural resources so that the affected tribes have a better 

opportunity to maintain and perpetuate their traditional values and practices. 
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Final CRPMP  
 

Forests and Fish Report Addendum 
CULTURAL RESOURCE  

PROTECTION & MANAGEMENT PLAN  
 

 
This Cultural Resource Protection and Management Plan (CRPMP) establishes the tribal, 
forest landowner, and state agency1 response to the cultural resource planning, protection 
and management commitments identified in both the 1987 Washington State Timber, Fish 
& Wildlife Agreement, and the 1999 Forests & Fish Report (Appendices G, N, and O).  
 
The provisions presented in the Plan are organized under the subtitles of CRPMP Purpose, 
CRPMP Implementation Principles, Cultural Resources Guidance, Confidentiality 
Provisions, Small Forestland Owner Needs and Approaches, Memorandums of 
Understanding (MOUs), Educational Program and Commitments, Department of Natural 
Resources Forest Practices Program, OAHP Support, Biannual Review of CRPMP, and 
CRPMP Action Recommendations (Appendices A-D).   
 
 
CRPMP Purpose 
The four main purposes of the Cultural Resource Protection & Management Plan are as 
follows:  
 

1. Provide for the protection and management of cultural resources that are 
significant to the history and cultures of the people of Washington State, and which 
are located on state, private and non-federal forest lands. 

 
2. Establish and maintain productive communications among agencies, forest 

landowners, land managers, and affected tribes.  
 

3. Ensure cultural resource protection is accomplished through the development 
of cooperative processes - including the development of voluntary measures for 
credibly protecting and managing cultural resources within the context of 
commercial forestry, and recommended adjustments to Forest Practices Rules and 
Board Manuals as necessary to implement the CRPMP and its recommendations. 

 
4. Improve access to tribal cultural resources so that the affected tribes have a 

better opportunity to maintain and perpetuate their traditional values and practices.  
 

                                                           
1 Timber, Fish and Wildlife (TFW) Cultural Resources Committee participating caucuses included tribes, 
WFPA, WFFA, DNR Forest Practices and State Lands, and OAHP. 
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CRPMP Implementation Principles 
The following key principles are acknowledged in implementing the specific provisions of 
the CRPMP:  
 

1. Ongoing mutual respect between landowners and native people regarding the 
interests and concerns of the other is the foundation upon which CRPMP 
implementation is to be based. 

 
2. Cultural resources are part of the ancient and spiritual, present and future 

culture of the tribes.  Compromising the existence of these resources limits the 
way of life for the First People of this country. 

 
3. Landowners and land managers have forestry management, stewardship and 

economic objectives that must be respected.  
 
4. Cultural resources are specific to the people of each tribe and tribal people 

have an intimate knowledge of their local environment that has been developing 
since time immemorial. Cultural resources are varied in their nature and may 
include any number of materials, objects or sites that are considered to have 
significant cultural or historic value to the people.  It is not uncommon for cultural 
resources to have private, ceremonial, sacred and/or spiritual qualities that might 
require confidentiality for their protection.   

 
5. Each forest landowner or manager differs - each has a generally different land 

base, management objectives and/or legal commitments which it must consider in 
addressing cultural resource protection and management opportunities.    

 
6. To the degree possible, resources of significant cultural value should be 

preserved and protected in their natural state to optimize the ability of future 
generations of Indian people to maintain and perpetuate their traditional values and 
practices. 

 
 
Cultural Resources Guidance 
Cultural resources are typically different among tribes because every tribe has a truly 
unique socio-cultural foundation and background. To foster common dialogue, enhance the 
appreciation of cultural resources1, and promote the purposes of the CRPMP, the following 
definitions are offered as general guidance:  
 

1. HISTORIC SITES are locations where Native or non-Native events and activities 
have taken place since contact with Euro-Americans. Historic sites often, but not 
always, have written records that document the events and activities that occurred 
at a particular location. Examples of historic sites include homesteads, forts, lumber 
mills and cabins.  

 
                                                           

2 of 80 

1The definitions noted in this section do not replace existing statutory or regulatory definitions for cultural 
resources and archaeological resources contained in chapter 27.44 RCW, chapter 27.53 RCW, and chapter 
222-16 WAC. 

  



July 3, 2003 

2. TRADITIONAL PLACES are landscapes, sacred sites, legendary areas, indigenous 
uses and objects which are identified (often with traditional names) by affected 
Indian tribes in the state of Washington as being important for the maintenance and 
perpetuation of their traditional values and practices. These landscapes, places and 
objects provide subsistence and spiritual relationships, as well as stability and 
meaning to community ceremonies, customs and beliefs. Examples of traditional 
places include sacred ceremonial sites, groves used for gathering edible/medicinal 
plants and sources of materials used for traditional tools and arts. 

 
3. TRADITIONAL MATERIALS are the resources used by Native peoples to sustain 

their culture. Traditional materials come from the broad variety of plants, animals 
and minerals that are indigenous to this region’s native landscapes. The individual 
species recognized as a cultural resource are specific for each tribe. Traditional and 
current cultural values for plants includes their use as medicines, foods, tools, 
textiles, building materials, carvings, and sacred objects. Examples of traditional 
materials (such as some of the plants utilized by tribes) include bear grass, tule, and 
cedar and birch trees.  

 
4. ARCHAEOLOGICAL RESOURCES are only one kind of cultural resource. 

Archaeological resources provide evidence of the cultural continuum of people 
occurring across time and space throughout the diverse landscapes of Washington. 
Archaeological resources demonstrate the variety of activities engaged in by tribal 
ancestors (such as tribal fishing, hunting, gathering and spiritual practices) which 
still continue today. Examples of archaeological resources include shell middens, 
lithic scatters, rock paintings, talus slope gravesites, and culturally modified tree 
locations.      

 
 
Confidentiality Provisions 
The following principles must be respected to assure confidentiality for both tribal and 
landowner knowledge and information:  
 

1. Each tribe is the primary keeper of the cultural resource knowledge specific to 
their people. Since some cultural resources are non-renewable and irreplaceable, 
many locations of sacred and ceremonial places will never be revealed to people 
outside of the tribe.  

 
2. Landowners and agencies recognize the need for confidentiality in order to protect 

tribal knowledge and information. Any plan to protect cultural resources must 
include provisions to protect the privacy, security, and confidentiality of cultural 
resources.  

 
3. Landowners have safety and security issues relating to physical access to their land, 

and confidentiality concerns regarding their management information and plans. 
Landowners would expect that any plan to protect cultural resources would include 
provisions to maintain the security of their land, as well as confidentiality regarding 
certain aspects of their management plans. 
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4. Consultation with tribes using cooperation and communication to develop 
management plans that effectively avoid revealing confidential information and yet 
still achieve both landowner forest management and tribal cultural resource 
protection goals is possible – especially given models of cooperation and 
participation that were successful in the past.  

 
In order to protect from disclosure sensitive cultural resource information, the TFW 
Cultural Resources Committee, landowners, tribes, and agencies will support legislation 
for the 2004 legislative session to amend Public Disclosure Act (RCW 42.17.310) to 
exempt tribal cultural resources information associated with a Forest Practices Cultural 
Resources Watershed Analysis Module from public inspection and copying. 
 
 
Small Forest Landowner Needs and Approaches 
Large forest landowners and land managers have resources to support an organized and 
consistent approach to cultural issues. Small private landowners, in contrast, ordinarily do 
not have the financial resources to partake in extensive land management programs which 
specifically target cultural resource planning, protection and management.  
 
For many small forest landowners, awareness of harvesting regulations and issues occurs 
only when they apply for a harvesting permit; many of them are not directly affiliated with 
an organization that deals with forestry issues. The small landowner community also has a 
wide variety of individuals with independent thoughts and opinions, especially views 
about individual private property rights that are deeply entrenched. Overall, small forest 
landowners do typically demonstrate a strong sense of stewardship values, and 
appreciation of nature at work. If provided with the necessary information and support 
needed to protect these cultural resources, small forest landowners are likely to be open 
and sensitive to cultural resource protection and management options.  
 
For small forest landowners and affected tribes, the greatest level of cooperation for all 
will likely be best achieved through ongoing emphases upon increased communication, 
educational opportunities and meaningful tribal participation, in addition to providing the 
necessary economic and technical support.  
 
 
Memorandums of Understanding (MOUs) 
MOUs are a preferred pathway for protecting cultural resources on non-federal forest 
lands. MOUs between landowners, land managers, and tribes are encouraged wherever 
possible.     
 
Memorandums of Understanding (MOUs):  

1. Foster the communications and relationship building that can greatly facilitate 
solving site-specific problems;  

 
2. Help bridge knowledge gaps;  

 
3. Provide landowners, land managers, and tribes with an opportunity to anticipate 

and proactively resolve conflicts before they arise; and  

4 of 80 
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4. Allow cultural resources to be addressed over larger geographic areas instead of on 

an application-by-application basis.  
 
 
Educational Program and Commitments 
Knowledge, and a solid understanding of the needs and values of each party are key to 
maintaining true trust and everyone’s mutual commitment to goals. Effective, ongoing 
education for all involved cooperators on cultural resource protection and management 
needs is essential to establish such trust, commitment, and understanding. 
  
Educational and workshop opportunities for all landowners, managers, tribal affiliates and 
agencies need to exist in order to improve a common understanding of cultural resources 
issues in the context of forest management. Cultural resource education and workshop 
opportunities should emphasize:  
 

1. Information, techniques and personnel recommended by the affected tribes; 
 

2. High-level contacts for large forest landowners and managers and tribal 
leadership; 

 
3. Improved landowner, land manager or tribal-initiated contacts between 

individual tribes and individual land owners/managers whose land is within the 
area of tribal interest;  

 
4. Ongoing dialogue and self-supporting training opportunities for field 

managers, forestry consultants, individual landowner/managers, archaeologists, 
anthropologists, agencies, and tribal cultural representatives; 

 
5. An educational information exchange program for small landowners that 

assists them to make informed decisions regarding cultural resources and assists 
tribal members to understand the goals and challenges of forest landowners; and 

 
6. Local or regional cultural resource facilitation to assist small forest 

landowners with continuing education opportunities and establishing 
communication with tribes. 

 
Guidance documents and tools have been recognized as an additional educational element 
that would further facilitate landowner and tribal communication. A possible outline of 
these documents has been created and will be further developed by the Timber, Fish and 
Wildlife Cultural Resources Committee. These documents will be completed by May 
2005. 
 
Department of Natural Resources Forest Practices Program 
To strengthen implementation of current Forest Practices Rules concerning cultural 
resources, the Forest Practices Program (Forest Practices) will acquire information from 
the tribes defining their geographic areas of interest. These boundaries will be digitized 
and incorporated into the Forest Practices Application Review System (FPARS) so that 
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tribes automatically receive immediate notice of all Forest Practices Applications (FPAs) 
in their areas of interest; tribes may then review these applications online. Tribes need not 
declare specific cultural resources to Forest Practices to receive notice of all FPAs in their 
areas of interest.  
 
Forest Practices will work collaboratively with the Department of Community, Trade and 
Economic Development, Office of Archaeology and Historic Preservation (OAHP) to 
ensure that OAHP’s archaeological and historic sites inventory geographic information 
system database is updated in a timely fashion to reflect new archaeological and historic 
sites being registered with OAHP. Each incoming FPA will be checked against that OAHP 
database by Forest Practices regional staff as a part of their process to appropriately 
classify the application. Forest Practices staff will notify OAHP of all FPAs that involve 
archaeological or historic sites. OAHP can then view these applications online.  
 
Forest Practices will rely upon tribes to notify Forest Practices when an FPA involves 
other types of cultural resources not in the OAHP database. In such situations, tribes must 
affirm that the FPA involves cultural resources but need not provide detailed information 
on the type or location of the cultural resources. Forest Practices will require an FPA 
applicant to meet with a tribe (per WAC 222-20-120) whenever a tribe requests a meeting 
due to the FPA involving cultural resources within the tribe’s area of interest.  
 
 
OAHP Support  
The Office of Archaeology and Historic Preservation shall update the archaeological and 
historic sites GIS data layer quarterly. Other agencies, tribes, and landowners will work 
with OAHP to ensure that OAHP receives funding to maintain and update the 
archaeological and historic sites GIS data system.  
 
Tribes may provide cultural resource information to OAHP on the general locations of 
archaeological, historic, and traditionally sensitive areas. OAHP will only place 
information on the archaeological or historic sites GIS data layer if that information has 
been recorded on OAHP forms and was submitted by a qualified professional meeting the 
Secretary of Interior’s standards for an archaeologist, architectural historian, historic 
preservation specialist, or historian. All other information, including ethnographic data will 
be kept as separate files and on a separate GIS data layer.  
 
Forest practices applications will be crosschecked with the OAHP archaeological and 
historic sites database. Should the proposed forest practices coincide with an 
archaeological or historic site, the Forest Practices program will notify OAHP. Other 
information, including the ethnographic data layer, may be useful during the development 
of MOUs and cultural resources management plans, and during watershed analysis. 
 
Tribes may request that OAHP review a plan for protection of cultural resources under 
WAC 222-20-120.  
 
Separate from the Forest Practices Act, archaeological sites are protected under chapter 
27.53 RCW; and Native American graves, cairns, and glyptic records are protected under 
chapter 27.44 RCW. No person may knowingly remove, alter, dig into, excavate, deface or 
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destroy any historic or prehistoric archaeological resource without a permit from the Office 
of Archaeology and Historic Preservation. Violation of chapter 27.53 RCW or chapter 
27.44 RCW is subject to criminal and civil penalties.  
 
 
Biannual Review of CRPMP 
The Timber, Fish and Wildlife (TFW) Cultural Resources Committee will meet biannually 
to assess the implementation of the CRPMP and to recommend any necessary adjustments.  
 
 
CRPMP Action Recommendations (Appendices A-D) 
In addition to the implementation of the CRPMP, the TFW Cultural Resources Committee 
recommends the following steps as outlined in the attached appendices: 
 
Appendix A - Watershed Analysis Cultural Resources Module 
 
Appendix B - Consideration of Revisions to Forest Practices Application/Notification 
Form  
 
Appendix C - Consideration of Guidance for WAC 222-20-120 
 
Appendix D - Suggested Revisions to chapter 222-08 WAC, chapter 222-12 WAC, 
chapter 222-16 WAC, and chapter 222-22 WAC 
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INTRODUCTION 
 
Using this methodology in a formal watershed analysis or as a stand-alone process - 
This module is designed to provide a methodology for performing cultural resource (CR) 
assessment as part of a watershed analysis. It discusses the steps, techniques and methods 
for carrying out such a study. Watershed analysis (WSA) is a formal assessment of an 
entire Watershed Administrative Unit (WAU). However, this module can also be used as a 
“standalone” reference guide for research, inventory or assessment of cultural resources 
outside of a formal WSA.  Four uses of the module are outlined below, only the first of 
which pertains to a formal WSA. 

 
            1) Using this methodology in a formal watershed analysis: In WSA, this module 
is an interdisciplinary team-based process for defining CR sensitivities through 
assessment of existing and potential hazards and their effects on CR vulnerabilities. 
Voluntary management strategies are then proposed and chosen, based on information 
generated in the resource assessment. Disturbance of archeological sites, or Native 
American cairns, graves or glyptic records is regulated under state archeological and 
historic preservation laws.  The Office of Archaeological and Historic Preservation 
(OAHP) must be consulted prior to the disturbance of these sites.  

 
2) Using this methodology in a cultural resource assessment of a property larger 

or smaller than a WAU:  Cultural resources can also be assessed as part of a formal (i.e., 
following WSA protocols) or stand-alone review of a property that does not confine itself 
to the boundaries of a single WAU.  For example, an assessment of a park, reservation or 
private landholding could review CRs and some or all of the other resources. Depending 
upon the project and objective, the methodology presented in this module can be followed 
without deviation or simply consulted regarding techniques for CR data collection and 
assessment. 

 
3) Using aspects of this methodology in consultations relating to a Forest 

Practices Application (FPA) for a property that may include cultural resources.  There is 
information in this module that may be useful to landowners and tribes when an FPA 
proposes activities in an area that contains identified tribal cultural resources. In such a 
case, the step by step methodology for WSA presented in the body of this CR module is 
not called for, but the organized approach and methods in the module may be helpful in 
leading to a cooperative solution.  

 
4) Using aspects of this methodology for research with the objective of producing 

an inventory of cultural resources in a property, traditional tribal territory or other 
geographic area.  Tribes, historical societies and other groups recognize the need to 
compile cultural resource inventories   If the objective of a research project is limited to 
compiling a complete inventory of CRs, this module contains various sections that present 
and explain discovery procedures (e.g., interview and archival research), record keeping 
and collation of data.  It is also useful to have data on the current condition of CRs, as well. 
Thus, the sections on assessment may be useful, as well.  
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The methodology of cultural resource assessment – In WSA, all CR assessments follow 
a pattern similar to that of the other modules in this manual. Cultural resource assessment 
involves the following steps and processes, shown in Figure 1 below:   

• Startup 
• Resource assessment  (research and inventory) 
• Synthesis: Assessment of condition, hazards and 

vulnerability  
• Management strategies process  
• Wrapup 

 
Figure 1  
Methodology of Cultural Resource Assessment 

 

Step #1 
Startup 

Identify and contact stakeholders 
Choose & train research team 

Develop research plan 
 

 
Step #2 

Cultural Resources Assessment 
Research published and archival materials & official records 

Interview resource people 
Produce inventory of cultural resources 
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                            Step #5 
                          Wrapup 
Conduct monitoring module and write module report  
      
 
          

Step #3 
Synthesis 

Assess condition of the resources 
Assess sensitivity of the resources 

Assess vulnerability of the resources 
Develop problem statements 

 
Step #4 

Management Strategies Process 
Determine processes to minimize, prevent or avoid adverse impacts 

Propose alternative management options 
Select Voluntary management strategies in response to risk calls 

Write field managers report 
 

 
Watershed analysis is a process of inquiry involving interdisciplinary investigations of the 
potential adverse effects of land management activities on some resources in a basin. In 
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watershed analysis, all of the module teams do resource inventory and initial assessment, 
identifying areas of resource sensitivity. This is followed by a synthesis stage of inter-team 
consultation in which the effects of land use activities and ecological processes on 
vulnerable resources, called causal mechanisms, are catalogued. The condition and 
vulnerability of those sensitive resources are used to produce rule calls (or “risk calls” in 
CR assessment) for determining appropriate management actions over space and time. The 
next stage is the prescription process (or “management strategy process” for CRs), carried 
out largely by a team of field managers, to determine agreed upon approaches to minimize, 
prevent or avoid adverse impacts. The final stage is wrap-up, in which monitoring 
responsibilities are specified and set up and the final report is compiled.  Cultural resource 
assessment, as one of the components in WSA, involves the same steps and activities.  
However CR assessment differs significantly from the other modules in WSA.  
 
A short glossary of terms reflecting the non-regulatory nature of cultural resource 
assessments in watershed analysis – The WSA rules and manual use terminology with 
very specific meanings and connotation.  The specific language of the other modules in this 
manual, which are physical science based and regulatory, differs from that of this cultural 
resource module, which is social science based and largely non-regulatory (i.e., voluntary).  
For that reason, we include this short comparative glossary of watershed analysis usage in 
the physical science modules and the equivalent cultural resource module terms. 

 Physical Resource Modules Cultural Resource Module
 Physical science based data Social science based data 
 Largely quantitative evidence Largely qualitative evidence 
 Rule call Risk call  
 Regulatory measures Voluntary measures 
 Prescriptions Management strategies 
   
In contrast to the prescriptions resulting from the other modules of a WSA, management strategies intended 
to be employed by landowners in response to cultural resource sensitivities are generally dependent on 
voluntary cooperation. This is not to suggest that there are not any laws and regulations that apply to cultural 
resources. Disturbance of archeological sites, or Native American cairns, graves or glyptic records is 
regulated under state archeological and historic preservation laws.  The Office of Archeology and Historic 
Preservation (OAHP) must be consulted prior to the disturbance of these sites.  Forest practice activities that 
have the potential to disturb any of these sites or other recorded archaeological or historic sites are subject to 
detailed scrutiny under the State Environmental Policy Act. Further more, the Forest Practices Rules require 
that activities on lands which contain cultural resources identified as of interest by an affected tribe require a 
30-day review period and a mandatory meeting between the landowner or operator and the tribe with the 
objective of agreeing on a plan for protecting the cultural values. 

Nature of cultural resource assessment – For the purpose of this module, cultural 
resources may be broadly defined as historic sites, traditional places, traditional materials 
and archaeological resources of cultural value: the sites of historic things and events, places 
where traditional activities happen, the locations of traditional foods and materials and 
archaeological remains.  The term cultural resource assessment actually refers specifically 
to the inventory and assessment of the CRs contained within a watershed (or within a 
property, when this module is being used as a stand-alone methodology). However, CR 
assessment is also regularly used with reference to the entire process of identifying, 
assessing damage or risk and developing management strategies to protect cultural 
resources.  CR assessment provides the basis for discussions that build cooperation and 
trust among the various parties that produce and use the cultural resources report.  While 
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the objective of cultural resource assessment is the protection and management of 
resources that have value to people of Washington state, the stewardship responsibilities 
and management objectives of landowners and land managers are of equal importance in 
successfully completing this module.  Thorough and precise assessment can provide the 
basis for informed, sensitive negotiation and agreements that protect unique and valued 
cultural resources.   
 
Qualitative nature of cultural resource data – Information gathered in a cultural 
resource module differs significantly from the statistics and test results on which all of the 
other modules of this manual are based.  At the inventory level, cultural resource 
investigations primarily draw on qualitative data, which refers to personal history 
accounts, observational reports, traditional narratives, ethnic traditions and conclusions 
based on value judgments.  Statistics and test results are called quantitative data since they 
are based on numbers, and they are considered by those with an experimental bias to be 
“more scientific”.  In fact, qualitative data are the basis of much social science research; 
that is, they are “social-scientific” and are a reliable body of information on which to base 
decisions derived from cultural resource inventories.   
 
Qualitative data may be supported by other types of research data.  For instance, a historic 
home site that old people remember hearing about and which, although no longer extant, is 
mentioned in traditional stories, may also be indicated by archaeological evidence and 
mention of remains at a precise location in an early surveyor’s logbook (two types of “hard 
data” supporting the qualitative evidence or “soft data”). The fact of this different, 
qualitative basis of evidence does not mean that cultural resource inventories are less 
reliable, replicable or respectable than the conclusions of the other watershed analysis 
teams.  They are simply based on different data, often the only evidence available.  This 
difference in data has occasionally resulted in the perception that cultural resource data is 
not relevant to the rigorously scientific conduct of watershed analysis.  Experience has 
shown that this is not the case.  Cultural resource sites are presumed to be actual locations, 
the existence and value of which is supported by qualitative evidence.   

 
Qualifications of Cultural Resource Assessment Team – Cultural resource inventories 
and assessments require precise, complete data collection, rigorous and objective 
assessment, and skillful communications.  These requirements are necessary because CR 
assessments may become the basis for far-reaching decisions. A CR module provides a 
lasting record of tribal and non-tribal cultural resources sites within the area of concern.  
CR assessments provide a benchmark for future comparison and can be the basis for 
management practices that have consequential implications.  Finally, cultural resources are 
valued and emotion laden, often associated with tribal or community identity.  For that 
reason, the assessment phase of the CR module must include expertise in both archaeology 
and cultural anthropology. Depending on the resources identified in assessment, the 
management strategy phase must include expertise in archaeology and/or cultural 
anthropology. It is also suggested that those performing CR assessments or supervising the 
CR modules have the following qualifications: 

• Expertise in documentary research, interview and transcription.   
• Training in the social sciences sufficient to recognize and discuss the social or 

cultural basis for resource findings. 
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• Familiarity with the appropriate federal and state laws, regulations and policies 
relating to forest practices, DNR watershed analyses and the treatment of 
cultural resources.  

• Access to information or input as needed from skilled researchers in the areas of 
forestry, hydrology, soil science, geology, geomorphology, fisheries, botany, 
ecology and vertebrate biology. 

 
It saves a great deal of time if the CR investigator is already aware of the community and 
area history or tribal ethnography before starting the project.  

 
Principles underlying cultural resource analyses - This CR methodology module has the 
following assumptions: 

 
1) The purpose of CR assessment is to provide a basis of information to be 

used in developing voluntary measures for the protection and management of 
Washington’s significant cultural resources, in particular those located on state, 
private and non-federal forestlands.  Note that there are existing laws and 
regulations that pertain to archaeological sites and tribal cairns, graves and 
glyptic records.  

2) The qualities of cultural resources should be preserved for future 
generations through protection, restoration or recording of physical historic 
evidence and protecting opportunities to access and benefit from traditional use 
of forest resources. 

3) Cultural Resource inventories and assessments, if used cooperatively with 
sensitivity for the values and objectives of all parties, can be used to develop 
management strategies and agreements that protect those unique and valued 
cultural properties and respect the goals and concerns of all. 

 
These principles will be re-articulated below, directed specifically at the particular 
concerns of tribal and non-tribal communities and their cultural resources. 
 
 
ASSESSMENT OF CULTURAL RESOURCES 
Assessing tribal and non-tribal cultural resources in the same watershed analysis 
project – Many WAUs include both tribal and non-tribal cultural resources.  When this is 
the case, it is usual for the inventory and assessment of all cultural resources, tribal and 
non-tribal, to be carried out at the same time.  Both types of CRs need to be assessed or the 
WSA is not complete.  Although different experts can be used, it is most efficient and 
effective to have a single CR team and produce a unified module, even though tribal and 
non-tribal CRs may be treated separately.  
 
Organizing and conducting a cultural resource assessment- The beginning phases of a 
CR module for WSA involve startup, team building, and preliminary gathering of 
assessment information.  Even before startup begins, a face-to-face pre-meeting between 
tribal representatives and landowners can serve to clarify expectations and set up lines of 
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communication that lead to cooperation and mutually acceptable management strategies. 
For information on contacting tribes, call the Department of Natural Resources forest 
practices program in the DNR region where the module is to be used.  
 
Startup - Whether the cultural resource assessment is part of a formal watershed analysis 
or a stand-alone assessment of CRs in a property, the start-up process is the same.  It 
involves team building and, if necessary, new learning or training. It includes collecting 
maps, video, audio, imagery and other available data and extant sources of information on 
the area included in the WSA or stand-alone process.  Consultation between landowners 
and other stakeholders is important at this stage.  It is important to identify all stakeholders 
concerned and to hold one or more meetings in which the process of CR assessment can be 
clarified and developed for further action (i.e., resource assessments, synthesis, handoff, 
management strategies) and evaluation.  Startup is a time to exchange opinions about the 
makeup and conduct of the CR team.  
 
Memoranda of understanding have been identified as a preferred pathway by landowners 
and tribes for managing cultural resources. Landowners, land managers and tribes are 
encouraged to develop a memorandum of understanding (MOU) either prior to conducting 
and/or upon completion of the WSA or stand-alone process. A pre-process MOU could 
document the stakeholders cooperative process and commitments in finding mutually 
beneficial solutions; while an outcome based MOU could incorporate the CR management 
strategies and provide for resolution of issues not within the scope of the WSA.   
 
Level 1 and Level 2 analyses - Watershed analysis is usually initiated by landowners or 
the DNR or both.  The initiator can choose either Level 1 Analysis (map based without a 
high degree of detail) or Level 2 Analysis (field based assessment that may even go 
beyond methods described in the manual if there are lingering questions). The choice of 
level is based on various issues such as how long the initiator expects the analysis will 
actually take, how urgent the need for the finished assessment, or what degree of detail is 
warranted. There are no time limits when using the CR module as a stand-alone process.  It 
may be practical, however, to establish a time line as part of setting expectations for the 
assessment and resulting management strategies.    
  
Team building – The size and composition of the CR assessment team is an important 
issue.  The resource assessment team could profitably include representation by the various 
stakeholders. This is a research unit, though, and investigators should be chosen on the 
basis of objectivity, skill and experience.  If there has been no previous review of CRs in 
the area of concern, a researcher with appropriate credentials should be included in the 
assessment team.  In a WSA, the CR team should be included in the process from the 
beginning so the members understand the assessment process.  
 
Tribal groups should distinguish between a cultural resource panel of tribal members and 
the CR assessment team.  The elders and other informed tribal members and leaders have 
an important role in the research process, but they are subject matter experts or consultants. 
The assessment team is the group that conducts the interviews, transcribes and collates the 
data provided by those resource people. Team members may also conduct library and 
archival research.  Sometimes the tribe already has a long-term relationship with an 
anthropologist or archaeologist who has a working relationship with elders based on trust. 
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Such a professional, in addition to having researched the history, language, traditional 
lifeways, mythology and beliefs of the people, usually has other useful skills such as 
technical communications (e.g., writing, editing, information design and retrieval).  Tribal 
officials may subsequently serve as representatives on the field managers team at the 
management strategy stage.  

 
If the CR assessment is conducted as a stand-alone investigation (not part of a WSA 
project), in which case the CR team is not working with other assessment teams, consider 
inviting a biologist or forester who is aware of tribal priorities onto the team.  By the time 
the CR assessment is completed, it may be helpful to have stakeholder representatives 
participate in the synthesis process. Effective resource assessment teams are generally 
small enough to meet around a table; and they are made up of informed, skilled people who 
are prepared to discuss and compromise in order to protect both the tribal cultural resources 
and the landowners’ interests within the area being considered. 

 
New learning or special training should not be necessary if the CR assessment team is 
chosen with care, being careful to include qualified team members.  
 
Evaluation of cultural resources - The special expertise of Indian tribes is recognized 
when assessing properties to which they attach religious and cultural significance. Only the 
tribe(s) can make that evaluation. Non-tribal cultural resources and most archaeological 
sites should be assessed using predetermined criteria such as the criteria for eligibility for 
the National Register of Historic Places. The National Register criteria are based on the 
quality and significance in American history of architecture, archeology, engineering, and 
culture as present in districts, sites, buildings, structures, and objects. To qualify, these 
features must possess integrity of location, design, setting, materials, workmanship, 
feeling, and association that: 
 

A. Are associated with events that have made a significant contribution to the broad 
patterns of our history; or  

B. Are associated with the lives of significant persons in our past; or  

C. Embody the distinctive characteristics of a type, period, or method of construction, 
or that represent the work of a master, or that possess high artistic values, or that 
represent a significant and distinguishable entity whose components may lack 
individual distinction; or  

D. Have yielded or may be likely to yield, information important in history or 
prehistory. 

 
Further information can be obtained from National Register Bulletin #15, “How to Apply 
the National Register Criteria for Evaluation, 1991”. 
 

 
Record keeping - All materials should be copied and labeled, and the information 
abstracted from it kept in organized files, notebooks and computer files. The CR 
assessment is, in part, a process of organizing data so that generalizations and conclusions 
become apparent.  Therefore, investigators should be organized, using a classified, 
arranged storage system for data and copies of source materials. Also, a properly organized 
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assessment is replicable.  That means that another investigator should be able to review the 
data and records of a resource assessment or re-do it and come up with the same 
conclusions. In order for someone to re-examine the project’s database it has to be 
organized understandably. A by-product of CR assessment is often a tribal archives. Tribal 
input should be sought to decide whether and to what extent CR data should be treated and 
stored as confidential.   

 
Maps, locations and GIS – Maps are both an important tool and a valuable product of CR 
assessment.  Locations must be drawn onto maps, and exact coordinates are easy to 
determine with a hand-held GPS (global positioning system) receiver, a satellite based 
scheme that provides the coordinates of the location (latitude and longitude) in which the 
person holding the receiver is standing.  Since maps of the various resources of the area 
under study are among the deliverables of a watershed analysis, it is important to determine 
exact coordinates that will allow the CR sites to be integrated into the geographic 
information system (GIS).  This is a digital system in which site spatial data (site 
coordinates) and attributes (data collected in the field, interview and all other sources) are 
captured and databases storing attribute and spatial data are created and manipulated and 
maps that include the sites and information are drawn by computer and printed on large 
format printers.   Because each of the module teams will produce maps, as a general rule a 
formal WA will have budgetary allowance and contractual arrangements to do the GIS 
input, programming (if necessary), database queries, and output (See discussion of GIS, 
Startup section). 

 
Confidentiality under the Public Disclosure Act - State law provides that certain records 
in the government’s possession are exempt from public inspection and copying.  For 
cultural resources, this applies to “Records, maps, or other information identifying the 
location of archaeological sites in order to avoid the looting and depredation of such sites” 
(Chapter 42.17.310 (1)(k)). All other CR’s revealed and documented as part of the WSA 
CR module are subject to public disclosure. All module development teams should 
endeavor to protect tribal CR’s by including as little detail as possible regarding the nature 
and location of individual CR’s in documents.  
 
Cultural versus community-social based assessment information - Cultural and 
community-social based values are not always distinctive from one another, and are often 
intermixed in the information generated through interview and/or other assessment 
techniques. 
 
The cultural resources module is intended to distinguish cultural from community-social 
oriented information, and emphasize only the cultural. Any or all community-social based 
assessment data or information that is identified as a result of cultural resources module 
assessment efforts could be acknowledged and summarized. Summaries of a community-
social oriented assessment information that are produced may be discussed within the 
assessment findings as additional information and be available for potential consideration 
or strategic response. 
 
Tribal cultural resources  

The nature of tribal cultural resources (TCR) – Tribal cultural resources symbolize the 
traditional heritage and modern-day living culture of Native American people.  These 
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resources are the sites, food, medicines and materials of traditional tribal lifeways. Many of 
these resources are non-renewable and are vital to the peoples that depend upon them.  
Tribal cultural resources, as an example, include archaeological sites and relics, settlements 
and campsites, spiritual and sacred sites, and traditional subsistence grounds (see detailed 
discussion of tribal cultural resources under Data needs below).  This is a general 
definition of tribal cultural resources that applies to most Native American peoples, but 
specific cultural resources vary from tribe to tribe, nation to nation, reflecting the 
individuality of each tribe and nation.  It is because of this individuality that consultation 
with each tribe regarding their specific cultural resource protection requirements is 
important and necessary if cooperation is to flourish.  

 
The features of a successful TCR assessment - The objective of this module is to provide 
a guide for successfully producing an inventory, assessment, and set of voluntary 
management strategies that can serve as the basis for the stakeholders in a landscape area 
(e.g., watershed, land-use conversion area, or logging unit) to negotiate management 
decisions that protect tribal cultural resources.  Thus, an effective assessment of a 
watershed that includes tribal cultural resources will, to the extent possible, have the 
following features: 

 
1. A successful TCR assessment will establish and maintain communication 

between forest landowners and land managers and Native People. TCR 
assessment may foster trust, communication and relationship building among 
stakeholders.    

2. Since it is presumably impossible to conduct an effective TCR assessment 
without input from the tribe or tribes that have cultural interests in the area of 
concern, the most efficient and productive means of producing the TCR 
inventory is to have tribal representatives on the assessment team or to put the 
TCR assessment in the hands of the tribe.  Tribal representatives should also be 
present during synthesis and the development of regulatory WSA prescriptions 
and TCR management strategies.  

3. A complete TCR assessment will include archaeological sites (but does not 
require an archaeological survey nor replace the potential need for one). It may 
also include sufficient information to allow the identification of historic 
properties eligible for listing on the National Register of Historic Places. 

4. Once an inventory of TCRs has been prepared and an assessment of their 
condition, their sensitivity to hazards, and the activities and processes that may 
affect their condition has been made, participants will negotiate management 
strategies that reflect mutual respect for tribal cultural resources and the 
economic objectives and stewardship responsibilities of the landowners.   

5. The participating stakeholders in a successful TCR assessment will maintain 
trust and accord while protecting the privacy, security and confidentiality of 
TCRs, according to tribal wishes.  Recognizing that some TCRs may be 
considered so sacred and irreplaceable that their existence will never be 
revealed to non-members, sensitive negotiations will determine tribal wishes 
and attempt to accommodate them.   

6. The successful TCR assessment may foster trust, communication and 
relationship building between tribes and landowners and land managers that 
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results in memorandum of understanding that document their resolve to 
cooperate in finding solutions to site-specific problems.  Such a programmatic 
agreement could profitably be concluded between stakeholders as a result of the 
TCR process, resolving to find cooperative, mutually beneficial outcomes rather 
than impasses. 

   
The tribe’s decision on confidentiality – In some instances, tribes have decided to keep the 
location of all or some of their TCRs confidential.  There are a number of reasons for this.  
Some feel that by preparing an inventory of their cultural resource sites, they are inviting 
voyeurs to spy on ritual sites and “pothunters” with their metal detectors and shovels to 
despoil historic locations looking for trophies.  In fact, there have been instances of 
petroglyphs being defaced, burial caves plundered and vandalism.  Other tribal councils 
and officials have decided that their TCR sites are so closely associated with their tribal 
heritage and their group identity that it is an issue of membership-privilege to maintain 
secrecy about the details of their common past and traditions.  Whatever the reason for 
withholding the facts and locations of their TCRs, tribes have a right to do so.  However, it 
does make protection of those sites more difficult to propose and negotiate.  For the most 
part, divulging the location of TCRs is a matter of trust.  Tribes that elect to maintain 
secrecy or invoke total or partial confidentiality (e.g., only maintain confidentiality about 
their ceremonial, ritual and burial sites) should be prepared to work with landowners to 
find alternative solutions to meet the landowner’s goals as closely as possible while 
protecting TCR confidentiality.  It is, of course, a responsibility of landowners and other 
stakeholders to inspire trust that they and their employees will respect the contents and 
privacy of sensitive TCRs. 
 

 
Critical questions - The first step in cultural resource assessment is to decide a small set of 
general questions that focus the investigation. These questions are an evaluative metric to 
use in checking that the project is on course and consistent with the objectives of watershed 
analysis or a stand-alone investigation. The critical questions are also an explicit statement 
of topics for readers to use in orienting their expectations at the beginning of the TCR 
report.  Critical questions can differ depending upon the watershed or area of interest. Here 
is a set similar to those that have been used in several TCR assessments: 

1. What resources are of cultural significance (or are “critical resources”) in 
the area of concern and where are they located?  

2. What are the historical conditions of the cultural resources? 

3. What are the current conditions of the cultural resources and what are the 
trends? 

4. What are the causes of any changes between historical and current 
conditions? 

5. What are the vulnerabilities of each TCR and to what is it vulnerable? 
 

The answers to this set of questions represent a concise statement of the knowledge that is 
the goal of each stage of the tribal cultural resource assessment.  In order to answer these 
questions and establish what the tribal critical TCR actually are, TCR interviews and 
investigations should seek answers to these questions. All cultural resources are valued.  
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But some are important, “critical resources”. The special expertise of Indian tribes is 
recognized when assessing the cultural properties to which they attach religious and 
cultural significance.  
 
The inventory of tribal cultural resources - An inventory of cultural resources is the next 
stage in a TCR assessment and attempts to answer the first of the critical questions. Many 
stand-alone investigations will have a TCR inventory as their objective.  For that reason, 
this module provides information for the techniques and methods of investigating and 
inventorying tribal cultural resources. A completed inventory is, in itself, a considerable 
achievement. It is a notable compilation of tribal heritage. Often it is the first time a tribe 
has ever compiled a site registry. In some cases, stand-alone TCR inventories limit 
themselves to a listing of the resources and their locations without emphasizing the 
condition of those resources or the mechanisms impacting them.    

 
In a formal WSA, however, the inventory includes all the data necessary for synthesis.  
Only the first five of the following seven steps may be necessary for a basic TCR inventory 
as a stand-alone process, though participants may want to complete the last two steps as 
well.  A TCR assessment for a formal WSA requires all the following steps:        

1. Identify references to previous and current traditional artifacts, sites, use 
areas, resource locations and other sites of tribal interest.  These are cultural 
resources. 

2. List and annotate each TCR with traditional native name, English name, 
known information and data about use. 

3. If possible, visit (“ground truth”) each of the sites, i.e., visit each TCR 
location, noting the surroundings, dimensions, landmarks, condition, issues 
of archaeological interest or evidence of use, plant life, and map coordinates 
(of the corners if the site is more than 30’ in diameter).  Photographs or 
slides of each site are useful, especially if pictures will make clear that the 
resource is being impacted by a natural hazard or one resulting from forest 
practices. 

4. Produce an initial draft map.  Number the sites progressively (e.g., 
headwaters to mouth of the river). Note them on a clean map. Make sure all 
information is in your database file. For watershed analysis, use an official 
base map and label it Map J-1 Tribal Cultural Resources. This draft map is 
the property of the tribe and should not be formally submitted to the DNR 
making it subject to public disclosure, thereby not protecting the tribe’s 
confidentiality. 

5. In consultation with tribal representatives, decide whether there are 
confidentiality concerns regarding any of the sites, and/or what overall 
significance is assigned to the cultural resource feature by the tribe.  

6. Produce an official, finalized cultural resource base map for use in 
subsequent required steps. 

7. Identify sensitive tribal cultural resources. 
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• Data needs: tribal cultural resources – In terms of the basic purpose of TCR 
assessment one of the most important aspects of the undertaking is to determine the 
existence, location and details of those sites.  In order to do this, complete data are a 
necessity.  Some of this information may have been accumulated previously and be 
available already in Indian agency annals, tribal records, ethnographic publications 
or archaeological reports, and prior tribal and public surveys of cultural resources.  
A checklist for data needs within the area of concern includes documentation of 
tribal knowledge, history, cultural relevance, location, description and condition of 
the following: 

1. Archaeological resources, which include artifacts and the relics and extant 
evidence of traditional native lifeways.  Many locations may already be 
registered with OAHP. 

2. Traditional (pre-contact and representing continuing tribal culture and 
lifeways up to the present) settlement and activity sites: village sites, 
homesites, campsites and trading sites, pathways, fords, named places, 
navigational and boundary markers; also, traditional grounds for hunting, 
fishing, trapping, food foraging, material gathering; and manufacture, 
gaming, ritual, ceremonial, burial, mythic, legendary and folkloric sites.  
Larger areas include battlegrounds, activity landscapes, and maintained 
prairies.  

3. Traditional materials and subsistence foods: materials used in traditional 
tribal medicines, weaving and basketry, tools and weapons, carvings large 
and small, sacred objects and building construction; also subsistence 
foodstuffs: animals, birds, fish, beachlife, and edible plants. 

4. Historic (i.e., post-contact and historic tribal sites or locations and structures 
of non-tribal settlement of interest to Native people: reservations, trading 
posts, forts, lumber mills, canneries, churches, schoolhouses, inns and 
hotels, stores, homesteads, settler cabins, barns, corrals, gardens, early 
roadways and bridges, and shipwreck sites. 

 
No listing of tribal cultural resource types is exhaustive, so investigators should be 
alert to particular tribe-specific TCRs in the area under consideration. Investigators 
should bear in mind that the absence of data indicating TCRs in earlier surveys of a 
watershed or property may only reflect a flawed or inadequate work plan. The 
traditional TCRs of many tribal groups have been studied various times over the 
years, including ethnographic descriptions, archaeological surveys and the reports 
prepared for the US Court of Claims in the 1950s.  While these earlier studies 
contain valuable information regarding tribal use of resources and traditional sites, 
they may be incomplete and probably do not include present-day information.  The 
sites discussed in each previous study should be collated and checked for 
completeness with knowledgeable tribal members. Interviewees should represent a 
cross-section of the community, including people of various ages, interests, 
activities and experience within the watershed or property being inventoried and 
assessed.      
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1. Large scale maps of the watershed or property (see Startup section, p. 14). 

2. Existing basin, forest, or regional natural resource overviews, studies and 
statistics (available from other teams in a formal WSA). 

3. Input from knowledgeable fieldworkers who are acquainted with the area 
and have had field experience in it.  This would be provided by other teams 
at synthesis in a formal WSA or available from local resource managers in a 
stand-alone assessment.   

 
• Investigative techniques and discovery procedures – All investigations need to be 

rigorous, complete and ethical.  Any TCR assessment project may be the only or 
last opportunity to learn what there is to know about the history of a particular area, 
and the best chance to put a tribe’s cultural resources on record.  Therefore, TCR 
researchers have an obligation to check their sources exhaustively and honestly.  
Most TCR data come from documentary research and interviews. 

Documentary research – Research involves a great deal of searching for materials 
and reading.  Often tribes do not have accessible copies of archival documents, 
books, articles, reports and other publications relating to their history, culture and 
traditional territory.  There are bibliographies that list publications about each tribal 
group (a good place to start is with the tribal sketch in the Smithsonian Handbook 
of North American Indians.) This is an important phase of the project.  If no one on 
the team has done archival research, the team may wish to hire a professional 
researcher or anthropologist.  A tribal member can accompany the researcher and, 
in the process, get on-the-job research training.  

Interviews – Interviews with knowledgeable elders and tribal members who know 
and use the territory under review are a valuable source of information.  
Suggestions for interviews: These sessions should be audio recorded using either 
tape or digital recorders. Some groups prefer to document interviews by video 
recording, but it is impractical to transcribe from video, so voice recording should 
be done as well.  If interviewing in a home, turn off the television and move to an 
area without background noise; sit at a table if possible; check the recorder before 
arriving and bring an extension cord, extra batteries and tapes; place the 
microphone within 3’ of the consultant’s mouth.  Make a list of questions before 
going to the interview but don’t feel bound by it.  Try, wherever possible, to use 
open ended questions such as, “How did you learn so much about our traditional 
territory?” or “What basket materials have you collected and where?”  Try not to 
interrupt your informant unless the answers have become repetitious or wandered 
from the topic.  Don’t tire the subject by interviewing continuously without a break.  
It is important to have the interviewee sign a release at the beginning of the 
interview, attesting that the person knows why (s) he is being interviewed and is 
doing so voluntarily. Label the tape or digital record. Transcribe it as soon as 
possible (a rule of thumb for transcription of time, converting audio files to word 
processor files is 90 minutes transcription time per 60 minutes of raw audio).  It is 
usual for research projects to pay interviewees.     

Forms J-1 and J-2 are WSA forms for obtaining information from interviews.  For a 
standalone process, the forms may be used or another system to accurately and 
consistently capture and record that information can be used.  
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Form J-1 

WATERSHED ANALYSIS PROJECT 
Interview Release Form for Tribal Cultural Resources 
 
I, ____________________________ give my consent to be interviewed by a member of 
the cultural resources research team of the watershed analysis project.  I understand that 
my participation is important, but voluntary, and that I can, at any time, ask for the 
interview to be stopped. 
 
I give __ , do not give __ my consent to have this interview tape recorded.  I understand 
that I have the right to review the tape recordings or transcripts of those tapes before the 
content of the interview is finalized.   
 
I understand that the information that I give will be treated with respect and confidentiality 
based on my own expressed desires and the decision of appointed tribal officials as to what 
should be made public.   
 
I understand that the information that I give will be used in compiling an inventory of 
tribal cultural heritage sites and resources.  The interview is considered an expression of 
tribal heritage and will be treated with respect.   
 

 Interviewee Name      ______________________________ 
 
 Interviewee Signature     ___________________________ 
 
 Interview Place     ________________________________ 
 

Date    _________________________________________ 
 
        Interviewer Signature     ___________________________ 
 
        Witness Signature   _______________________________ 
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Form J-2 

WATERSHED ANALYSIS PROJECT 
Interview Format Form for Tribal Cultural Resources 
 
 
Start the interview 
After having the release form signed, start the taped interview with: 
 

This is an interview with __(name of interviewee)__ on __(date)__. 

The interview is being conducted by __(name of interviewer)__. 

This is Tape One, Side One. 

 
Introductory questions 
Please tell us how old you are, where you were born and grew up.  Who were your 

parents?  Who raised you?  Where did you go to school?  What type of jobs have 
you had? Tribal membership?    

We are interested in traditional places and tribal heritage things in the watershed of the 
__(name of the river)__.  Is there a native name for the river or area?  Is this area in the 
traditional land of your people?  According to tribal tradition did your tribe share rights 
to this land with any other tribe?  Are there tribal stories about how the people came to 
own, inhabit and use this territory?  Details? 

Could you tell us how you know about this area? Have you traveled in it?  Did your elders tell 
you about it?  Who knows more about it than you do? 

 
Geographic features – Are there native names for the rivers, creeks, mountains or other 

geographic features of the area?  
 
Critical resources  

What would you say are the most important traditional foods and materials that are 
taken from this area?  Do or did you or the people fish anywhere in the area?  
Hunt?  Collect Food? Collect materials?  Collect medicines?  [Based on the 
answers, see specific questions below.]   

 
Fish – What types of fish are caught in the watershed?  Is it an important resource?  Where 

exactly are they caught?  At what time of year?  What type of fishing gear is used?  
Who else is well informed about past and present fishing in this area? 

 
Was fishing different in earlier times?  Were there weirs or other types of fishtraps 
in use?    Were there family ownership rights to particular grounds?  How were 
rights to those sites passed from generation to generation?  
 
Are there fish camps along the watercourse?  What preservation activities are 
practiced at the sites (drying, smoking, canning)?  Are there rituals relating to 
fishing or fish? Are there traditional stories about how fish came to be in this area 
or about the origin of any aspect of fishing?  Are there stories of especially 
successful fishermen in the area?  What is the reason for their good luck?  Is there a 
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“fisherman’s spirit society” in the culture. [And other questions that come up based 
on things that are said in the conversation]  

 
Hunting – What do people hunt for in the watershed (animals, birds/native names)?  Is it 

an important resource?  What are the most important types of game?  Where do 
people hunt?  At what time of year?  How do they hunt?  Any trapping?  Are the 
animals used for anything besides food (fur, hides, horns and bones, sinews)?  Who 
else is well informed about hunting in this area? 
 
Was hunting different in earlier times?  How about deadfalls, pitfalls, snares, spring 
snares, traps, bow and arrow, spears, clubs, game drives.  Were dogs used in 
traditional times?   
 
Are there hunting camps in the area?  Is the meat dried or smoked in camp?  Are 
there rituals related to hunting?  Are there places those rituals are done?  Are there 
traditional stories about the origin of the animals or about hunting in ancient times?  
Are there stories of especially successful hunters in the area?  What is the reason 
for their luck?  Is there a “hunter’s spirit society” in the culture? [And other 
questions based on things that come up in the conversation]. 

 
Collecting food – What foods are collected in the area: roots, berries, sprouts, other 

edibles, mushrooms? eggs? What are the most important of these foods? What are 
the native names? What are the most important of these foods?  Are these native 
foods still eaten at home/tribal dinners/ritual events?  How are they prepared?  
Where are the places that each is gathered? What are the native names of those 
places?   Are there camps for berry picking or other foraging in the area?  

 
Was collecting different years ago?  How has it changed?  Were edibles preserved 
in different ways in the past?  Are there traditional stories about the origin of edible 
plants or about collecting food in the old days?  [And other questions based on 
things that come up in the conversation]. 

 
Collecting materials - What materials are still gathered in this area: types of wood, 

weaving materials, household materials, raw materials for dyes and other uses, 
medicines, ceremonial plants?  What are the native names for each?  Are any of 
them considered to be especially important “critical” resources?  Where were they 
collected in the area? What are the native names of those places?   Are there CMTs 
(culturally modified trees) in the area?  Are there sites used by non-tribal people to 
collect materials, either with or without permit?  Details? 

 
Settlement sites – Are there campsites, trapper’s cabin or shack sites, traditional house or 

village sites, historic house sites or old homesteads in the area?  Are there 
traditional trading sites, gaming areas, maintained prairies or other landscape areas. 
Are there places where canoe logs were roughed out or other traditional 
manufacturing done?  What is known about them?  Native names?  Are or were 
there paths that lead through the area?   
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Traditional use sites – Are there sites that are special for rituals, ceremonies, sweat bath 
or bathing, spirit quest sites or puberty enclosures, previous burial sites, courting or 
picnic places?  Details?  Native names?  Are there caves in the area that were used 
for storage or other purposes?  

 
Historical ecology – Have any changes in environmental conditions had critical impacts 

on tribal cultural resource protection or management needs? Are there any specific 
environmental conditions that are critical for tribal cultural resource protection and 
management? 

 
Artifact locations - Are there any archaeological locations that have not previously been 

mentioned in the area?  Are there any known or suspected midden areas with shell 
or bone deposits?   Do you know of any petroglyphs, rock drawings?  Culturally 
modified features of any type?   Relics (e.g., fish trap posts, house depression sites 
or house posts, drying rack poles)?  Artifact find sites (fireplace remains with heat-
cracked rocks, lithic flakes, arrowheads, worked stones for grinding or weights, 
bone tools, beads)?   

 
Mythic and supernatural sites – Are there places where the events of traditional stories 

took place which have not yet been mentioned?  Are there places where mythic 
beings or creatures, personal guardian spirits or other spirit beings can be contacted 
or expected to be.  Are the traditional homes of the ancestors of animals, the winds, 
the great natural beings (e.g., Rainbow, Thunderbird) in this area?  Is the entrance 
to the underworld or underground river or other ghost trail traditionally thought to 
be in this area?  Native names for each place?  

 
Historic locations – Are there any places in the area which have not been mentioned that 

are used by non-tribal people for any purpose?  Can you think of any places where 
things happened in the area that we have not yet mentioned: tribal battles or raids, 
previous logging, fires, famous visitors, notorious incidents, anecdotal occurrences.  

 
Named sites – Can you think of any other places that have names in the area, for example 

names for sections of the river or places along the watercourse, navigational points, 
halfway points, boundaries or borders, remembered places that have come to be 
named?  

 
Other________________________________________________________________________ 
 
 
 

 
Identifying sensitive tribal cultural resources, contributing natural or human causes and 
resource vulnerabilities - The TCR team should prepare for synthesis by noting particular 
examples of cultural resources within the investigation area that have been impacted by 
terrestrial (hillslope) or fluvial (stream) processes, forest practices and other natural or 
human causes or that are considered to be at risk of damage or threatened.  Each of the 
WSA module teams will be preparing a similar assessment list for the purpose of creating 
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causal mechanism reports (CMR) during synthesis for hand off to the field managers team.  
An example organizer for tribal cultural resources follows as Figure 2.   
 

Figure 2 

An Example of an Organizer Relating Common Management and Natural Physical 
Processes to Tribal Cultural Resource Impacts 

  

        Process     Input or Effect TCR Impacted by Watershed Processes Importance & Vulnerability 
Process: 

 Timber harvest 
Location: XYZ 

Change in native 
     vegetation patterns  

Location, quantity and existence of native 
   plants, tribal resources  
   traditionally gathered at point X                   

Importance:   
 
Vulnerability:   

Process:   

 Timber harvest 
Location: ABC 

Disturbs the site of 
     mythic and ritual 
     locations 

Traditional site of mythic occurrence 
  (point B), which is traditionally used as a 
   ritual location by tribal members.                  

Importance:    
Vulnerability:   

Process:  

 Timber harvest 
Location:  DEF 

Cuts down cedar 
     trees  

Traditional (CMT locations at point D)  
   and contemporary cedar bark collection 
   sites at points D and F.                                     

Importance:   
Vulnerability:   

Process:  

 Road building 
 

Location:   TUV  

Provides access to   
     vehicles and  
     visitors 

Ritual site at point V, traditionally used for 
   rites requiring isolation and privacy. 

Importance:    
Vulnerability:   

Process:  

  Road building  
Location:  GHI 

Disturbs the ground 
     and native 
     vegetation. 

Traditional medicine foraging site at  
     points H and I 

Importance:   
Vulnerability:  

Process:  Foraging 
by floral 
gathering teams
Location: Through
out watershed 

Over-harvest sensitive 
   tribal key resources 
   in limited supply 

Bear grass areas traditionally exploited 
   by tribal weavers at points A, C, G, I, 
   P, R, and Y have already been destroyed 
   and plant populations at other  
   confidential sites are endangered 

Importance:    
 
 
Vulnerability:   
 

 
Note that assessments should include statements of high, mid, or low importance and 
vulnerability of the TCRs.  These are subjective tribal evaluations of the importance they 
attach to the sensitive resources and the degree to which they feel the TCR is threatened by 
the causal mechanism (e.g., forest practice).  Each tribe may evaluate their resources 
differently, according to their own perspective and values.  The high, mid, low evaluations 
can be used in calculating a “risk call”.   
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Form J-3 

WATERSHED ANALYSIS PROJECT (Required Form) 
Tribal Cultural Resource Assessment Form 
 
     Process    Input or Effect TCR Impacted by Watershed Processes  TCR Importance & 

Vulnerability 
Process: 
 
 
 
Location: 
 

  Importance: 
 
 
 
 
Vulnerability: 

Process: 
 
 
 
Location: 
 

  Importance: 
 
 
 
 
Vulnerability: 

Process: 
 
 
 
Location: 
 

  Importance: 
 
 
 
 
Vulnerability: 

Process: 
 
 
 
Location: 
 

  Importance: 
 
 
 
 
Vulnerability: 
 

Process: 
 
 
 
Location: 
 

  Importance: 
 
 
 
 
Vulnerability: 

Process: 
 
 
 
Location: 
 

  Importance: 
 
 
 
 
Vulnerability: 
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Non-tribal Cultural Resources 
 

Introduction - This section of the Cultural Resources Module provides a step-by-step 
guide to protecting Washington’s non-tribal cultural resources (NTCR).  The DNR 
Watershed Analysis manual is a handbook for researching, inventorying, evaluating risk 
and developing management strategies as a process of resource assessment applicable to 
whole watersheds or as a stand-alone methodology for assessments of sub-watershed sized 
properties.  There is some inevitable overlap and repetition involved in the separate 
treatment of tribal cultural resources above.  However, the issues of non-tribal resources 
are distinct and profitably discussed separately through the assessment phase of the 
process. After assessment, non-tribal and tribal cultural resources are merged for synthesis 
and the development of management strategies.   
 
The nature of non-tribal cultural resources – Non-tribal cultural resources include 
archaeological and historic sites of importance and interest to all people.  In many cases, 
inventories of these resources have not been completed and this assessment process is an 
opportunity to investigate the history of an area of concern.  Some unique and special sites 
are eligible for listing on the National Register of Historic Places in a process initiated 
through the state Office of Archaeology and Historic Preservation (OAHP).  Other 
significant archaeological and historic sites can be recorded by OAHP triggering additional 
environmental review of forest practices on or near these sites. Some features and sites may 
not carry the significance for protective status but are valuable as part of recorded history. 
Like tribal cultural resources, the assessment of historic and archeological resources and 
measures for their protection and management should emphasize the importance of 
cooperation and mutual understanding. 
 
There is, of course, no clear delineation between tribal and non-tribal CRs, since members 
of tribal groups use and identify with many post-European settlement historic and 
archeological values and many non-Native Americans consider Native cultural issues to be 
part of the community’s common heritage.  Often the inventories of tribal and non-tribal 
resources include overlapping locations of interest. 
 
The features of a successful non-tribal cultural resources assessment – As part of a 
WSA, a non-tribal cultural resources assessment will provide the basis for informed and 
amicable protection and management of Washington’s cultural resources.  Thus, an 
effective analysis that includes non-tribal cultural resources will, to the extent possible, 
have the following features: 

1) A successful NTCR assessment will establish and maintain 
communication between forest landowners and land managers, communities 
and interested parties.  NTCR assessment may foster trust, communication 
and relationship building among stakeholders.  

2) A complete NTCR assessment will include archaeological sites (but does 
not require an archaeological survey nor replace the potential need for one). 
It may also include sufficient information to allow the identification of 
historic properties eligible for listing on the National Register of Historic 
Places. 
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3) Once an inventory of NTCRs has been prepared and an assessment of 
their condition, their sensitivity to hazards, and the activities and processes 
that may affect their condition has been made, participants will negotiate 
management strategies that reflect mutual respect for cultural resources and 
the economic objectives and stewardship responsibilities of the landowners.   

 
Critical questions - After the organizational activities of Startup, before actual 
investigation begins it is essential to formulate a small set of general questions that focus 
the investigation. These questions are an evaluative metric to use in checking that the 
project is on course and consistent with the objectives of watershed analysis or a stand-
alone investigation. These critical questions differ depending upon the watershed or area of 
interest.  Examples of critical questions for non-tribal cultural resources are essentially the 
same as those for tribal cultural resources: 

1. What resources are of cultural significance (or are “critical resources”) 
in the area of concern and where are they located? 

2. What are the historical conditions of the cultural resources? 

3. What are the current conditions of the cultural resources and what are 
the trends? 

4. What are the causes of any changes between historical and current 
conditions? 

5. What are the vulnerabilities of each NTCR and to what is it vulnerable? 
 

The answers to that set of questions represent a concise statement of the knowledge that is 
the goal of each stage of the watershed analysis.  The critical questions allow 
investigations to focus on critical cultural resources, critically sensitive conditions and 
critical impacts.  This allows synthesis and the management strategy phase to focus on 
appropriate protection plans for valued and at risk NTCRs. Non-tribal cultural resources 
and most archeological sites should be assessed using predetermined criteria such as the 
criteria for eligibility for the National Register of Historic Places. The National Register 
criteria are based on the quality and significance in American history of architecture, 
archeology, engineering, and culture as present in districts, sites, buildings, structures, and 
objects. To qualify, these features must possess integrity of location, design, setting, 
materials, workmanship, feeling, and association that: 
 

A. Are associated with events that have made a significant contribution to the broad 
patterns of our history; or  

B. Are associated with the lives of significant persons in our past; or  

C. Embody the distinctive characteristics of a type, period, or method of construction, 
or that represent the work of a master, or that possess high artistic values, or that 
represent a significant and distinguishable entity whose components may lack 
individual distinction; or  

D. Have yielded or may be likely to yield, information important in history or 
prehistory. 
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Further information can be obtained from National Register Bulletin #15, “How to Apply 
the National Register Criteria for Evaluation, 1991”. 

 
Inventory of non-tribal cultural resources - An NTCR inventory attempts to answer the 
first of the critical questions. Many stand-alone investigations will have a CR inventory as 
their objective.   

• In a formal WSA, the inventory includes all the data necessary for synthesis 
in order to interact with information from the other modules.  

• Identify documentary references to sites that qualify as NTCRs. Interview 
knowledgeable community members regarding historical sites and 
associated lore and data.  

• A site visit to each NTCR location will allow investigation of current 
condition and details of location, dimensions, landmarks, plant life, and map 
coordinates and a chance to photograph the site.  Photos may help clarify if 
the resource is being impacted by a natural hazard or has the potential to be 
impacted by forest practices. 

• Organize the listing, number the sites and mark them on the map, including 
sufficient information for GIS documentation.  When part of a WSA, use 
official base map labeled J-2 non-tribal cultural resources.  

• Identify sensitive NTCRs and contributing natural processes or forest 
practices and resource vulnerabilities. 

 
Data needs - Cultural resources are identified through consultation with OAHP and other 
research.  Existing basin, forest or regional cultural resource plans and assessments are 
useful starting places. Site-specific NTCR information and assessments may have already 
been carried out. Tribal CR inventories within and around the area of concern may also be 
available.  Local, county and state historical society records and archives are an important 
resource that may include previous published and manuscript CR reports.  Large scale 
maps of the watershed or property are crucial (see Startup section).  The CR team may also 
have access to existing basin, forest, or regional natural resource overviews, studies and 
statistics, available from other teams in a formal WSA. Also provided by other teams at 
synthesis in a formal WSA (or available from local resource managers in a stand-alone 
assessment) is input from knowledgeable fieldworkers who are acquainted with the area. 

 
Identifying sensitive non-tribal cultural resources - Assessment establishes the links 
between processes, human-caused or natural, and the impacts on cultural resources. For 
example, assessment could identify human-caused processes such as forest practices 
(timber harvest or road building), or recreation practices (artifact collecting). Examples of 
natural processes are weathering, vegetation growth, wild fire and stream bank erosion. 
The chart below contains examples of issues that may be considered in cultural resource 
assessment in WSA. 

 
During formal watershed analysis, the “importance and vulnerability” ratings in the far 
right column are tentatively established by the CR assessment team and become the 
starting point for the synthesis process.  During the WSA synthesis process, the effects and 
resource impacts on cultural resources are reviewed by the other assessment teams and the 
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vulnerability calls are likely to be improved or refined. In a stand-alone process, the 
assessment form can be used through an abbreviated synthesis process.  

 
Figure 3  

An Example of an Organizer Relating Common Management and Natural Physical 
Processes to Non-Tribal Cultural Resource Impacts 

 
Process Input or Effect NTCR Impacted by Watershed Processes Importance & 

Vulnerability 
Process: 
Timber 
Harvest 
Location: XYZ 

Physical damage from 
log yarding 

Above ground evidence of a trappers cabin 
circa 1945 

Importance:  
Vulnerability:    

Process: 
Natural stream 
bank erosion 
Location: 
 

Washing out bridge 
supports 

Abandoned county road bridge circa 1923 Importance:  
Vulnerability:  

Process: 
Road 
construction 
Location: 

Obliteration of 
physical evidence 

A segment of the Oregon Trail circa 1860 Importance:  
Vulnerability:  

Process: 
Weathering 
and vandalism 
Location:   

Physical deterioration Shay locomotive 1921 Importance:  
Vulnerability:  
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Form J-4 

WATERSHED ANALYSIS PROJECT (required form) 
Non-tribal Cultural Resource Assessment Form 

 
Process Input or Effect TCR impacted by watershed processes  TCR Importance & Vulnerability 

Process: 
 
 
 
Location: 
 

  Importance: 
 
 
 
 
Vulnerability: 

Process: 
 
 
 
Location: 
 

  Importance: 
 
 
 
 
Vulnerability: 

Process: 
 
 
 
Location: 
 

  Importance: 
 
 
 
 
Vulnerability: 

Process: 
 
 
 
Location: 
 

  Importance: 
 
 
 
 
Vulnerability: 
 

Process: 
 
 
 
Location: 
 

  Importance: 
 
 
 
 
Vulnerability: 

Process: 
 
 
 
Location: 
 

  Importance: 
 
 
 
 
Vulnerability: 

Process: 
 
 
 
Location: 

  Importance: 
 
 
 
 
Vulnerability: 
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SYNTHESIS 
 
Introduction - After a WSA assessment of resource conditions, the tribal and non-tribal 
CR assessment team is prepared to join with assessment team members of other modules 
for an interdisciplinary activity known as synthesis. The synthesis process brings together 
the understanding and insights from the assessment phase of the project through a lively 
and collaborative series of discussions of findings, challenges of interpretations, 
consideration of resource hazards and vulnerabilities, and shared insights from synergies 
among assessment team members.  The two goals of synthesis include: (1) descriptions of 
resource conditions and sensitivity (vulnerability), and (2) discussions of causal 
mechanisms (i.e., land use practice and watershed processes affecting resource 
vulnerability).  Synthesis establishes the degree of hazard and level of risk to resources for 
which prescriptions or management strategies must be considered. At this point in a 
watershed analysis, it is important to distinguish between the public resources that are 
addressed in the regulatory context of the rule matrix that establishes a standard of 
performance for prescriptions, in contrast to cultural resources that are included in a non-
regulatory context of risk calls and consensus among the field managers team that 
establishes voluntary management strategies. While archaeological resources have 
protection and management standards set in law, the protection of other cultural resources 
assessed under this module are dependent on the voluntary implementation of the 
management strategies as well as other cooperative measures developed between 
landowners, land managers and affected tribes.  
 
For the most part, the teams are looking at the cumulative effects of forest practices on 
hillslopes, wetlands, and channel corridors, as processors of inputs of sediment, wood, 
water, and heat.  So, with regard to CRs, synthesis considers how tribal CRs such as fish, 
resource grounds, traditional use site and mythic/spiritual sites might be influenced by road 
building, use and maintenance, timber harvest, fire suppression/rehabilitation, tree planting, 
and stand treatments. 
  
The input of the CR assessment team assists the other modules assessment teams in 
understanding the linkages of hillslope processes to CR vulnerabilities, but the presence of 
a CR should not necessarily influence rule calls made for the regulated public resources 
considered under other modules. Some cultural values like harvestable populations of fish 
may benefit directly from prescriptions later developed to meet the regulatory standards of 
watershed analysis. Others, like plant resources, may benefit indirectly through protection 
of riparian or wetland areas.  And still others may benefit from timber set asides or public 
access restrictions. 
 
Risk calls based on cultural resource vulnerability  - The use of the rule matrix is 
required for other WSA modules. However, the rule matrix, as used with the physical 
science based and regulatory modules is inappropriate to use with cultural resources for the 
following reasons:  (a) the rule matrix establishes regulatory rather than voluntary 
responses, and (b) the decisions on cultural resource protection and management are based 
on a subjective judgment of the importance of a cultural resource (the social value of a site) 
and its vulnerability to physical processes rather than an empirically testable resources 
vulnerability rating and measurable adverse change and deliverability of the rule matrix.  
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The risk call is based on CR vulnerability and CR importance. The risk call, whether 
attained using a risk matrix or not, is developed in consultation with the watershed analysis 
assessment teams.  Where confidentiality is a concern for a particular CR, risk calls for the 
CR are derived from consultation and concurrence among the cultural resource assessment 
team and appropriate tribal representatives. Mutually acceptable voluntary management 
strategies to protect sensitive tribal and other CRs may be suggested as the issues arise in 
the assessment phase, including during synthesis. The structured approach of a matrix can 
be used if it is revised and re-labeled “risk call” (rather than rule call) and is used to 
provide a sense of the perceived urgency of the risk to the cultural resources. The adapted 
risk matrix and an example are included in Appendix I. 
 
 
The causal mechanism report – The watershed analysis assessment report is actually a 
compilation of intermediate reports, most of which were produced during the resource 
assessment and synthesis. The causal mechanism report form (Form J-5), produced as a 
result of synthesis and used in writing management strategies, includes a statement of the 
hazard (“situation statement”) and a causal mechanism summary statement (“Triggering 
Mechanism statement”) and the risk call.  The form also includes a place for notation of 
supporting information regarding the resource affected and the sources of the information.    

37 of 80 
  



July 3, 2003 

 
Form J-5  

Watershed Analysis Project (required form) 

Causal Mechanism Report for Cultural Resources 
 
WAU:_  ________________________________   Resource Sensitivity Number _______________ 
 
Location:_________________________________________________________________________ 
 
Situation 
Sentence:__________________________________________________________________________ 
     
__________________________________________________________________________________ 
 
__________________________________________________________________________________ 
 
Triggering  
Mechanism:______________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
Risk Call for Management Strategy:__________________________________________________ 
 
Additional 
Comments:________________________________________________________________________  
 
__________________________________________________________________________________      
 
__________________________________________________________________________________ 
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PROCESS FOR DEVELOPING MANAGEMENT STRATEGIES  
 
The role of management strategies and cooperative agreements - This stage of 
watershed analysis follows the assessment teams’ synthesis process and is conducted by 
the field managers team, including the tribe(s) involved, using the causal mechanism 
reports as the basis for proposing management strategies.  The chart below characterizes 
the process as it applies to cultural resources.  Regulatory prescriptions for the other 
modules are replaced by voluntary management strategies for cultural resources since 
solutions are by cooperative agreement between affected tribe(s) and landowners.  Note 
that there are existing laws and regulations pertaining to disturbance of archaeological sites 
and cairns, graves and glyptic records (chapters 27.44 and 27.53 RCW) so OAHP is 
consulted on these management strategies. Figure 4 shows how the WSA prescription 
process is used working out CR management strategies.      

 
Figure 4 

Working out Management Strategies for Cultural Resources  
 

Step #1 
Review causal mechanism reports 

Field managers team meets with assessment team who explain
the causal mechanism reports 

Forestry related impacts are identified and considered 
 

 
 

 
 

Step #2 
Field review (possibly necessary or useful) 

Observe resource-sensitive areas with relevant members of assessment team 
 

Step #3 
Propose Management Strategies 

Compile management strategy proposals from assessment team, 
landowners, tribal representatives, 

Work out voluntary cooperative measures 
Note: If a proposed management strategy involves disturbance of an 
archaeological site, cairn, grave, or glyptic record, OAHP must be 

consulted. 

Specify a set of rank ordered alternatives 
Consider, choose and justify management strategies 

 
      

Step #4 
Write field manager’s report 
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The field managers team - In watershed analyses, the prescription and management 
strategy writing process is performed by a team of field managers, including landowners 
and the affected tribes involved in the watershed. Their role is to develop management 
options to protect or allow the recovery of resources by measures that minimize or prevent 
or avoid the risks identified in the assessment.  The field managers team may or may not be 
members of the assessment teams that conducted the research that produced the inventory 
and assessment.  In a watershed analysis or in an investigation not associated with a full 
WSA, it may be largely the same group that performs all of the CR assessment; or, in tribal 
CR projects, the tribe can produce the inventory and then tribal representatives can meet 
with a group that may include specialists, DNR officials and landowners for the assessment 
and management strategy phase.  It is useful for the field managers team to assemble early 
enough so that they can observe the synthesis sessions to better understand the results of 
the assessment process.     
 
Use of the causal mechanism reports – The field managers team meets with the 
assessment team to understand the resource sensitive areas identified in the causal 
mechanism reports.  Impacts that are caused by non-forestry related issues should be 
identified.  The assessment team will have identified various causal mechanisms.  In these 
cases and in mixed-use areas, the field managers team will clarify which aspects or impacts 
are forestry-related and develop prescriptions only for those that are forestry-related.  
Impacts that are not forestry-related should be referred in the final report to the proper 
jurisdictional authorities.  Impacts to cultural resources that are probably related to 
previous or anticipated forestry activities are identified for consideration.  Thus, this initial 
review process is to identify the causes of problems, linking resource effects to existing or 
potential hazards.  In cases where the probable cause is forestry, the intent is to identify 
CRs that have been damaged or should be considered for protection, enhancement, 
restoration or monitoring. 
 
Clarification, discussion and negotiation characterize the entire management strategy 
process.  There are various alternatives for responding to sensitive cultural resources, and 
the team is encouraged, wherever possible, to suggest two or more alternative series of 
actions to address each of the issues identified in the causal mechanism reports. Finding 
solutions is a process, rather than a judgment handed down. It is important that the field 
manager’s team understand the values and traditions that relate to tribal cultural resources, 
so tribal representatives on the prescription and management strategy team should be 
prepared, within the context of confidentiality and trust, to discuss sensitive CRs. 

 
Field review – Although information gathered and developed during assessment is 
generally the basis for the prescription process in WSA, field review by members of the 
field managers team and appropriate members of the assessment team may be deemed 
useful for clarification in some cases.  On-site inspection may help elucidate and simplify 
issues.  For instance, field visits may help clarify whether CR concerns are site-specific or 
area-wide.  It may also be a venue for productive discussion of voluntary or cooperative 
actions. Sometimes inspection allows the group to generate various options to address the 
processes and issues identified in the causal mechanism report, alternatives that may even 
go beyond prevention to restoration.  It also sometimes allows the team to identify those 
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alternatives that may not reasonably be expected to work.  The field review is not simply a 
tour of inspection, but a part of the process of considering mutually acceptable 
management strategies. 
 
Writing management strategies – Management strategies for cultural resources must be 
reasonably designed to respond to the problematic resource issue. OAHP is consulted 
whenever an archaeological site, cairn, grave or glyptic record is involved. The assessment 
team may propose workable alternatives for each of the forestry-related issues or problems 
identified. Furthermore, each landowner in the watershed is entitled to submit draft 
management strategies to the team. For tribal cultural resources, the most successful 
resource management strategies have generally arisen in voluntary agreements, such as 
MOUs, between tribes, landowners and land managers. Management strategies need to be 
clearly stated and complete, including time frames for operations and monitoring 
provisions. 
 
Types of management strategies – Management strategies are discussed in the context of 
the causal mechanism reports and utilizing the expertise of the field managers team.  
Ideally, a number of alternative strategies will be considered for each area of resource 
sensitivity.  For example: 

1. Relating to timber harvest: alternative methods of harvest (e.g., even–age or 
uneven-age or designated skid trails), harvest limitations, timing of harvest 
activities, wet weather restrictions, buffers, possibility of postponing or 
modifying harvest. 

2. Relating to road construction: changing location to avoid CRs or minimize 
clearing width to reduce impact;  

3. Relating to road use and maintenance: regulating frequency or timing of 
use, access or activities, surface treatment to protect cultural resources in 
place and revegetation of disturbed ground with native plants of cultural 
significance. 

4. Relating to vegetation management: plant trees of cultural significance, 
retaining native vegetation, limit non-Indian gathering. 

 
For each of the forestry issues outlined above, modification of forest practices activity is an 
alternative strategy.  Cooperative and mutual consideration of management strategies that 
recognize landowner objectives as well as tribal sentiments lead to creative problem 
solving and is essential for the process of working out mutually satisfying, management 
strategies. 
 
The discussions and evaluations of alternative management strategies will result in the 
selection of appropriate management strategies for most of the problems and sensitive CR 
issues identified by the assessment team in the causal mechanism reports.  This may not be 
the case for every site or resource as the subjective nature of tribal cultural resources 
creates issues that vary from case to case.  For instance, it is impossible to measure 
supernatural and mythic sites or calculate the degree to which forest practices represent a 
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danger to those resources.  The most effective way to handle questions that relate to 
values, cultural expectations and customary appropriateness is through discussions 
characterized by trust and the attempt to reach mutually satisfactory outcomes. 
 
Sufficient rationale to explain the choice of management strategy should be appended to 
the prescription and management strategy report.  This evidence should, with regard to 
both tribal and non-tribal CRs, reasonably demonstrate that the management strategy will 
adequately address the specific processes and issues identified in the causal mechanism 
report.   Explanations of the logic of the management strategy and examples of successful 
management strategies from past operations are helpful.   
 
Reaching consensus - The goal of the field managers team is consensus on management 
strategies.  The conduct of the CR module has been based on a relationship of trust and 
mutual respect that has developed through the process. This relationship should assist the 
field managers team in reaching consensus decisions on CR management strategies. 
 
The management strategies will be considered agreed upon when: 
 

1. The tribes, landowners, and land managers on the field managers team that 
are affected by a management strategy for a tribal cultural resource 
identified in the assessment agree upon the management strategy proposed 
for that tribal cultural resource, and  

2. OAHP agrees that the management strategies adequately protect tribal and 
non-tribal sites registered on the OAHP archaeological and historic sites 
database and all resources that require mandatory protection under chapters 
27.44 and 27.53 RCW.  

 
If the field managers team is having difficulty reaching consensus, the following process, 
in the order given, is recommended to help resolve the issues. 
 

1. Contact the assessment team for additional information, clarification and 
input. 

2. Assign a small ‘subgroup’ that includes one representative from the tribe(s), 
landowner(s) or land manager(s) and DNR to develop options and a 
recommendation. 

3. Contact people previously involved in a successful CR module 
development. 

4. Elevate to higher authority in the respective organizations (policy level and 
tribal council level). 

5. Engage a mediator.  
 
 
The field managers team report – For a formal WSA, the field managers team will 
compile the management strategies for each causal mechanism report situation and 
document this on the Management Strategy Report, Form J-6.  Maps and drawings may be 
helpful as appendices.  These forms become part of the final report for the watershed 
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analysis so tribal representatives must be consulted to assure that these public documents 
do not compromise the confidentiality of a tribal cultural resource.  At the request of the 
tribe, OAHP may review the plan.  For a stand-alone process, the form can be useful or 
another format can be used. 
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Form J-6         

Watershed Analysis Process (required form)  

Field Managers Team Cultural Resources Management Strategy Report 
 
WAU: ________________________________   Resource Sensitivity Number: __________ 
 
Location:____________________________________________________________________ 
 
Situation Sentence (from causal mechanism report): 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
Triggering Mechanism (from causal mechanism report):    
_____________________________________________________________________________________________ 
 
      _________________________________________________________________________________________ 
 
       ________________________________________________________________________________________ 
 
       ________________________________________________________________________________________ 
 
Risk Call for Management Response (from causal mechanism report): 
___________________________________________________________________________________________ 
 
Additional Comments:____________________________________________________________________ 
 
              ____________________________________________________________________________________ 
 
              ____________________________________________________________________________________ 
 
Voluntary Management Strategy 1:_____________________________________________________ 
 
              ___________________________________________________________________________________ 
 
              ___________________________________________________________________________________ 
 
Rationale:________________________________________________________________________________ 
 

  
                                                           

 
1 Consult with and obtain agreement from the Office of Archaeology and Historic Preservation for management 
strategies involving tribal and non-tribal sites registered on the OAHP archaeological and historic sites database and 
all resources that require mandatory protection under chapters 27.44 and 27.53 RCW.  
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Alternate Management Options:__________________________________________________________ 
 
             ____________________________________________________________________________________ 
 
             ____________________________________________________________________________________ 
 
             ____________________________________________________________________________________ 

 
Rationale:   ________________________________________________________________________________ 
 
             ____________________________________________________________________________________ 
 
             ____________________________________________________________________________________ 
 
Time Frame for Implementation:________________________________________________________ 

 
 

Management Strategy Determination: 
The tribes, landowners, and land managers on the field managers team that are affected by a 
management strategy for a cultural resource – and where applicable, OAHP – agree upon the 
management strategy proposed for that cultural resource. 
 
Tribe(s):    
          Agree                    
           
 
Landowner(s) and /or Land Manager(s): 
          Agree  

          
 
Office of Archaeology and Historic Preservation (OAHP) (see footnote 1):    
          Agree  
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WRAP UP 
 
Once the entire watershed analysis is completed, there is one last task in which the 
complete watershed analysis team generally participates: developing the monitoring 
module. Cultural resources should also be considered during development of the 
monitoring module.  The need for monitoring should also be evaluated when the cultural 
resources module is deployed as a stand-alone. 

At this point, tribal representatives, land managers and landowners can establish MOUs or 
other formal arrangements. MOUs have been identified as a preferred pathway by 
landowners, land managers and tribes for protecting cultural resources on forestland.  
Landowners, land managers and tribes are encouraged to develop an MOU upon 
completion of the WSA or stand-alone process.  An outcome based MOU could 
incorporate the CR management strategies and provides for resolution of issues not within 
the scope of the WSA and continuing contact regarding issues resolved or left to be 
discussed and arranged at some future point. 
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Appendix I – An alternative method for guiding the development of 
management strategies  
 
Figure 5  

Matrix Used to Produce Management Response (Risk Call) For a Given Cultural 
Resources Location Problem Statement  

Resource Vulnerability (Likelihood of Adverse 
Change) 

 L M H 
 
    L 
 
 Resource Importance M 
 
    H 

Low risk, 
standard 
practices 

Low risk, 
standard 
practices 

Moderate risk 
Minimize 
impacts 

Low risk, 
standard 
practices 

Moderate risk 
Minimize 
impacts 

High Risk 
Prevent or avoid 
impacts 

Low risk, 
standard 
practices 

High Risk 
Prevent or 
avoid impacts 

High Risk 
Prevent or avoid 
impacts  

 
As an example, in the case of a CR such as the site of a historic post office, now barren and 
overgrown, in an area scheduled for forest practices, the synthesis process would consider (a) 
whether the resource importance would be low, medium or high, and (b) whether the 
likelihood of adverse change due to logging would be low, medium or high. These are 
subjective valuations.  But, if CR assessment team suggests that public sentiment feels the 
resource importance is medium and the likelihood of adverse change as a result of forest 
practice is low, the risk call would be “low risk”, i.e., that standard management practice 
would probably not adversely affect the site.  Again, it must be remembered that this method 
of calculations is used to assist in the calculation of impacts to subjectively evaluated 
resources and that management strategies are a voluntary response best worked out in mutual 
cooperation. 
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Appendix II – Cultural resources module report checklist 
 
DNR will use the following criteria to determine if the cultural resources module has been completed as 
part of a forest practices watershed analysis.  
 
Assessment 

• Were the CR assessment team leader(s) qualified? 

• Were the appropriate tribes involved in both the CR WSA teams and assessment interviews? 

• Was the assessment process complete?  

1. Maps 

Map J-1: Tribal cultural resources (except those intentionally excluded due to tribal 
confidentiality concerns) 

Map J-2: Non-tribal cultural resources 

2. Summary Data 

Form J-3 Tribal Cultural Resources Assessment Form 

Form J-4 Non-Tribal Cultural Resources Assessment Form  

      Form J-5 Causal Mechanism Reports 
• Was a peer review performed on the assessment report? 

 
Management Strategies 

• Were the cultural resources management strategy team leader(s) qualified?  

• Were the appropriate tribes involved in the management strategy process?  

• Was the management strategy process complete? 

Form J-6 is written for each cultural resources causal mechanism report and the tribes, 
landowners, and land managers affected by the management strategy, and OAHP if applicable, 
confirm on Form J-6 that: 

1. The tribes, landowners, and land managers on the field managers team that are affected by 
a management strategy for a tribal cultural resource agree upon the management strategy 
proposed for that tribal cultural resource, and  

 
2. OAHP agrees that the management strategies adequately protect tribal and non-tribal sites 
registered on the OAHP archaeological and historic sites database and all resources that 
require mandatory protection under chapters 27.44 and 27.53 RCW.  
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Appendix B 
 

Consideration of revisions to Forest Practices Application/Notification  
 

(pg 2) of Application 
Forest Practices Application/Notification 

 
 

1.  Is the forest practice activity within city limits? 
 [ ]  Yes  If Yes, name city:______________________ 
 [ ]  No 
 
2.  Is the forest practice activity within a public park? 
 [ ]  Yes  If Yes, name park:______________________ 
 [ ]  No 
 
3.  Is the forest practice activity within 500 feet of a public park? 
 [ ]  Yes  
 [ ]  No 
 
4.  Read the instructions before answering this question.  
Are there any archaeological or historic sites registered with the State of Washington or sites likely to 
contain evidence of Native American cairns, graves, or glyptic records present on the site? 
 [ ]  Yes   
 [ ]  No 
 [ ]  Unknown 
 
5.  Was land platted after January 1, 1960? 

[ ] Yes If Yes, suggest applicant contact the appropriate Department of Natural 
Resources (DNR) Regional Office. Process varies by proposal and county. 

[ ] No 
 
6.  Within 3 years, does the landowner intend to convert this land to a use that is incompatible with 
growing timber? 

[ ] Yes If Yes, suggest applicant contact the appropriate DNR Regional Office. 
Process varies by proposal and county. 

[ ] No 
 
7.  Does landowner have an approved Conversion Option Harvest Plan (COHP) for the land where the 
landowner intends to conduct a forest practice? 
 [ ] Yes  If Yes, include a copy of the approved COHP.

 
[ ] No 
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General Questions 

Complete all questions and complete appropriate sections indicated by any of the following questions 
answered with a “yes” 
 

Instructions for Completing Washington’s 
Forest Practices Application/Notification: 

 
Question 4:   
DNR will review your application to determine whether it may involve Native American cultural 
resources. If it does, you are required to meet with the affected tribe or tribes with the objective of 
agreeing on a plan for protection of the archaeological or cultural value.  
 
If you know or are unsure that your application involves Native American cultural resources, you are 
encouraged to contact the affected tribe or tribes as soon as possible. If the activity meets any of the 
criteria below it is recommended that the landowner consult with the affected Indian Tribe(s) as to 
possible impacts prior to submittal of the FPA/N. 
 
Areas that are most likely to contain Native American cultural resources are: 

• Along defined ridge lines and at saddles 
• Flat ground near natural water (including terraces) 
• Talus slopes  
• Cedar tree stands containing older, scarred trees 
 

 
For information on contacting tribes, visit the Washington State Tribal Directory at 
HTTP://www.goia.wa.gov.  Your DNR region office can also identify which tribe(s) to contact  
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Appendix C 
Consideration of guidance for WAC 222-20-120 

 
The Timber Fish and Wildlife Cultural Resources Committee recommends that the Department of 
Natural Resources take the following recommendations under consideration, to the extent possible, as 
they develop guidance for WAC 222-20-120. 

 
• Request from tribes the names, phone numbers and e-mail addresses of specific cultural resource 

contact persons. 
• Request that tribes designate a specific geographical area and type of forest practice of “concern 

involving cultural resources.” 
• Make these contacts and designated geographical areas available to landowners on request. 
• Notify each tribal cultural resource contact of FPAs submitted within their designated 

geographical areas of concern. 
o Inform the tribal cultural resource contact regarding the review period for each FPA 

based on the Department’s classification of the FPA. 
• If requested by the landowner or operator, notify them if their FPA is within an area of concern 

involving a cultural resource.  
• Receive from an affected tribe notice of the presence of a specific cultural resource issue within 

the operation boundaries of an FPA. Notification must occur in a timely manner.  
o Urge the tribes to include whatever information on their concern that they can disclose. 
o Urge the tribes to include dates, times and location that they would be available for 

meeting with the landowner and a contact phone number and/or e-mail address; 
alternately,  

o If the tribal cultural resource contact is familiar with the landowner or operator, suggest 
that they contact that person directly with cultural resource concerns and make 
arrangements for a meeting. 

• Notify the landowner and operator that a meeting with the affected tribe is necessary and that the 
objective of the meeting is to develop a plan acceptable to both parties for protecting the 
archaeological or cultural value. 

o Pass on information provided by the tribe on the nature of the concern and proposed 
arrangements for a meeting. 

o Notify the landowner and operator that they will need to provide DNR documentation 
that the meeting with the tribe took place and that the objective was addressed in good 
faith, or  

o If a meeting did not take place, documentation that the landowner was responsive and 
available.  

• The department may condition the application in accordance with a plan as agreed to by both the 
tribe and landowner. 

• Notify the affected tribe of DNR action on the FPA. 
• DNR will maintain a record of FPAs that: 

o Involve forest practices that occur within areas of concern as designated by tribes; 
o Trigger a determination by a tribe that a meeting with the landowner is necessary; 
o Resulted in a documented meeting taking place; 
o Resulted in mutually agreed to conditions to the application; 
o Resulted in no meeting or agreement taking place. 
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Chapter 222-08 WAC 

 
PRACTICES AND PROCEDURES 

WAC 
 
222-08-010 Appeals. 
222-08-020 Orientation and training. 
222-08-030 Reporting procedures. 
222-08-035 Continuing review of forest practices rules. 
222-08-040 Regular meetings. 

Note: Rules marked with an asterisk (*) are co-adapted by the Department of Ecology because they 
pertain to water quality.  See WAC 222-12-010. 

WAC 222-08-010  Appeals.  All appeals from actions regarding forest practices shall be in accordance 
with RCW 76.09.210, 76.09.220 and 76.09.230. 
 
WAC 222-08-020  Orientation and training.  The department shall be responsible for a continuing 
program of orientation and training, relating to forest practices and rules thereof, pursuant to RCW 
76.09.250.  Such program shall include: 

(1) Investigation of current developments in and practical applications of forest resources and 
related technology. 

(2) Continuing training of department personnel in the current status of forest resources technology 
and related disciplines. 

(3) Dissemination of information on current forest practice technology to the public, in a manner 
determined by the department to be effective. 

 
WAC 222-08-030  Reporting procedures.  The department shall: 

(1)  Survey and identify all silviculturally related nonpoint sources of pollution and related control 
programs in the state, 

(2)  Prepare an analysis of the above activities and programs, and 
(3)  Report and recommend to the forest practices board and to the governor additional rules, 

procedures and/or methods necessary for the control of such sources to the extent feasible. 
 
WAC 222-08-035  Continuing review of forest practices rules.   

*(1) Annual evaluations.  The department, after consulting with affected state agencies, Indian 
tribes, forest landowners, fish and wildlife, natural resources, and environmental interest 
groupsshall report annually to the forest practices board.  This reporting will be an 
assessment of how the rules and voluntary processes, including the Cultural Resources 
Protection and Management Plan, as committed in the 1999 Forests and Fish Report, 
Appendix O (O.3), are working. 
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*(2) Adaptive management program.  The adaptive management program will be used to determine 
the effectiveness of forest practices rules in aiding the state's salmon recovery effort and provide 
recommendations to the board on proposed changes to forest practices rules to meet timber industry 
viability and salmon recovery.  The program provides assurances that rules and guidance not 
meeting aquatic resource objectives will be modified in a streamlined and timely manner.  The 
board may also use this program to adjust other forest practice rules and guidance in order to further 
the purposes of chapter 76.09 RCW.  The specific components of the adaptive management 
program are set forth in WAC 222-12-045. 

(3) Resource management plans.  The department is directed to develop a method for cooperative 
voluntary resource management planning among forest landowners, governmental agencies, 
affected Indian tribes, and environmental groups which would result in the development of plans 
which might be used as an alternative to the forest practice rules in achieving the purposes and 
policies set forth in the act.  This should be done through pilot projects, at least one of which should 
be located on the east side of the Cascade summit and one on the west side of the Cascade summit. 

(4)  Compliance monitoring.  The department shall conduct compliance monitoring that addresses the 
following key question:  "Are forest practices being conducted in compliance with the rules?" The 
department shall provide statistically sound, biennial compliance audits and monitoring reports to 
the board for consideration and support of rule and guidance analysis.  Compliance monitoring shall 
determine whether forest practices rules are being implemented on the ground.  An infrastructure to 
support compliance will include adequate compliance monitoring, enforcement, training, education 
and budget. 

 
WAC 222-08-040  Regular meetings.   
Regular meetings of the forest practices board shall be held quarterly on the second Wednesday of 
February, May, August and November, at a location to be designated by the forest practices board.  
Any person may obtain information as to said location and meeting time by contacting the Department 
of Natural Resources, Forest Practices Division, Olympia, Washington 98504-7012.  A schedule of 
meetings will be published in the Washington Register in January of each year. 
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Chapter 222-12 WAC 
 

POLICY AND ORGANIZATION 
12 

WAC 
 
222-12-010 Authority. 
222-12-020 Rule sections. 
222-12-030 Classes of forest practices. 
222-12-040 Alternate plans--Policy. 
222-12-0401 Alternate plans--Process. 
222-12-0402 Assistance available for small forest landowners. 
222-12-0403 Cooperative development of guidelines for alternate plans. 
222-12-0404 Cooperation for effective alternate planning. 
222-12-0405 Auditing and monitoring. 
222-12-041 Use of approved state and federal conservation agreements for aquatic resources. 
222-12-044 Cooperative opportunities. 
222-12-045 Adaptive management program. 
222-12-046 Cumulative effects. 
222-12-050 Notices to comply--Stop work orders. 
222-12-060 Supplemental directives. 
222-12-070 Enforcement policy. 
222-12-080 Administrative and judicial appeals. 
222-12-090 Forest practices board manual. 

Note: Rules marked with an asterisk (*) are co-adaopted by the Department of Ecology because they 
pertain to water quality.  See WAC 222-12-010. 

25 
26 

27 
28 
29 
30 
31 
32 
33 

WAC 222-12-010  Authority.  These forest practices rules are adopted pursuant to chapter 76.09 RCW, 
RCW 76.13.100 through 76.13.130, and RCW 77.85.180 through 77.85.190.  Where necessary to 
accomplish the purposes and policies stated in the act, the board is authorized to promulgate forest 
practices rules pursuant to chapter 34.05 RCW and in accordance with the procedures enumerated in the 
act.  These rules establish minimum standards for forest practices, provide procedures for the voluntary 
development of resource management plans, set forth necessary administrative provisions, establish 
procedures for the collection and administration of forest practice fees, allow for the development of 
watershed analyses, foster cooperative relationships and agreements with affected tribes, and establish 
the riparian open space program.  The board also establishes which forest practices will be included 
within each class and is authorized to adopt rules under RCW 76.09.055, 76.09.370, and 76.13.120(9). 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

 
Promulgation of all forest practices rules shall be accomplished so that compliance with such forest 
practices rules will achieve compliance with the water quality laws. 
 
Those rules marked with an asterisk (.*) pertain to water quality protection; pursuant to RCW 76.09.040 
they can be amended only by agreement between the board and the department of ecology. 
 
Forest practices rules shall be administered and enforced by the department except as otherwise 
provided in the act.  Such rules shall be administered so as to give consideration to all purposes and 
policies set forth in RCW 76.09.010. 
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WAC 222-12-020  Rule sections.  These rules are organized as follows: 
 

 Chapter 222-08 
WAC 

Practices and procedures. 

 Chapter 222-10 
WAC 

State Environmental Policy Act 
Guidelines. 

 Chapter 222-12 
WAC 

Policy and organization. 

 Chapter 222-16 
WAC 

Definitions. 

 Chapter 222-20 
WAC 

Application and notification procedures. 

 Chapter 222-21 
WAC 

Small forest landowner forestry riparian 
easement program. 

 Chapter 222-22 
WAC 

Watershed analysis. 

 Chapter 222-23 
WAC 

Riparian open space program. 

 Chapter 222-24 
WAC 

Road construction and maintenance. 

 Chapter 222-30 
WAC 

Timber harvesting. 

 Chapter 222-34 
WAC 

Reforestation. 

 Chapter 222-38 
WAC 

Forest chemicals. 

 Chapter 222-42 
WAC 

Supplemental directives. 

 Chapter 222-46 
WAC 

Consultation and enforcement. 

 Chapter 222-50 
WAC 

Relationship to other laws and rules. 

 
WAC 222-12-030  Classes of forest practices.  Forest practices are divided into four classes as 
specified by RCW 76.09.050.  In certain emergencies, as defined in RCW 76.09.060(7), the application 
or notification may be submitted within 48 hours after commencement of the practice. 
(1)  Class I forest practices require no application or notification, but do require compliance with all 

other forest practices rules. 
(2)  Class II forest practices require a notification to the department, and may begin 5 calendar days 

(or such lesser time as the department may determine) after receipt of a notification by the 
department. 

(3)  Class III forest practices must be approved or disapproved within 30 or fewer calendar days of 
receipt of an application by the department.  The department is directed to approve or disapprove 
within 14 calendar days Class III applications not requiring additional field review.  Multiyear 
applications must be approved or disapproved within 45 days of receipt of an application by the 
department. 

 



July 3, 2003     

56 of 80 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

(4)  Class IV forest practices are divided into "Class IV - special," and "Class IV - general," and must 
be approved or disapproved within 30 calendar days of receipt of an application by the department, 
except that if a detailed environmental statement is necessary, additional time for approval or 
disapproval as specified in RCW 76.09.050 will be required. 

 
WAC *222-12-040   Alternate plans--Policy.  All forest practice operations must comply with both the 
act and the rules promulgated pursuant to the act, unless an alternate plan has been approved by the 
department. 
(1)  The alternate plan process can be used as a tool to deal with a variety of situations, including where 

the cumulative impacts of regulations disproportionately impact a landowner.  In some instances an 
alternate plan may be used to make minor on-the-ground modifications, which result in significant 
operation efficiencies.  The alternate plan process may be used to address circumstances where a 
landowner has an economically inaccessible unit.  The alternate plan process may also be used to 
facilitate voluntary landscape, riparian or stream restoration.  In all cases, the alternate planning 
process will result in a plan that provides protection to public resources at least equal in overall 
effectiveness as provided by the act and rules while seeking to minimize constraints to the 
management of the affected lands. 

(2)  The legislature has found in RCW 76.13.100(2) that small forest landowners should also have the 
option of alternate management plans or alternate harvest restrictions on smaller harvest units that 
may have a relatively low impact on aquatic resources.  These alternate plans are intended to 
provide flexibility to small forest landowners that will still provide protection of riparian functions 
based on specific field conditions or stream conditions on the landowner's property. 

(3)  Alternate plans do not replace other rules that recognize different types of landowner plans.  See 
e.g., WAC 222-08-035(3), 222-12-041, 222-16-080(6), 222-16-100(1), and 222-16-105. 

(4)  Landowners are encouraged to communicate with the departments of ecology, fish and wildlife, 
affected Indian tribes, the National Marine Fisheries Service, the United States Fish and Wildlife 
Service and other interested parties prior to submission of an application accompanied by an 
alternate plan. 

 
WAC 222-12-0401  *Alternate plans--Process.   
(1)  Application.  A landowner may submit an alternate plan that departs from the specific provisions 

of chapters 222-22 through 222-38 WAC for any or all of the activities described in the application.  
Alternate plans must be submitted with either a two-year or multiyear application.  Alternate plans 
may support a single forest practices application or multiple applications if the sites included in the 
plan have sufficient common physical characteristics and elements to justify being considered 
together.  See board manual section 21. 

(2)  Plan preparation.  The landowner is responsible for preparing and submitting an alternate plan.  
Small forest landowners may wish to seek the assistance of the small forest landowner office.  See 
WAC 222-12-0402. 

(3)  Contents of alternate plans.  Alternate plans must contain all of the following: 
(a)  A map of the area covered, at a scale acceptable to the department showing the location of any 

affected streams and other waters, wetlands, unstable slopes, and existing roads.  The map must 
also show the location of proposed road construction, timber harvest, and other forest practices; 

(b) A description of how the alternate plan provides public resource protection to meet the approval 
standard, including a description of the proposed alternate management strategy, prescriptions, 
and where applicable, aquatic resource enhancements; 

(c) A list of the forest practices rules that the alternate management plan is intended to replace; 
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(d) Where applicable, descriptions of monitoring and adaptive management strategies, including 
landowner plans for annual performance reviews; 

(e) Where applicable, descriptions of an implementation schedule; and 
(f) When multiple forest practices applications are submitted with the same alternate plan or when 

an alternate plan has been used for previous applications, justification that the sites included in 
the plan share sufficient common physical characteristics and elements to be considered 
together. 

(4)  Review of proposed plan.  Upon receipt of a forest practices application together with an alternate 
plan, the department will do all of the following: 
(a)  Appoint an interdisciplinary team. 
(b)  Establish a deadline for completion of the interdisciplinary team review that is consistent with 

the requirements of subsection (5) of this rule; and 
(c)  Within 5 business days of receipt of an application with an alternate plan, provide copies of the 

application and alternate plan to the departments of ecology and fish and wildlife, affected 
Indian tribes, the National Marine Fisheries Service, the United States Fish and Wildlife 
Service, and other parties that have expressed an interest in alternate plans in the area of the 
application.  If the landowner is a small forest landowner under WAC 222-21-010(11), copies 
should also be provided to the small forest landowners office. 

(5)  Interdisciplinary team. 
(a)  The department will determine the members invited to participate on an interdisciplinary team.  

Teams will include members with the qualifications necessary to evaluate the alternate plan.  A 
representative of any affected Indian tribe, and departments of ecology and fish and wildlife 
will be invited to participate.  Each team will include a representative of the landowner and a 
professional forester employed by the department and shall be led by a department employee. 

(b)  The interdisciplinary team will conduct a site visit and submit a recommendation to the 
department at least 3 days prior to the expiration of the application time limit in WAC 222-20-
020.  The interdisciplinary team may submit a recommendation without a site visit if a small 
forest landowner under WAC 222-21-010(11) submitted the alternate plan using a template 
contained in the board manual and is a low impact alternate plan and the team determines a 
visit is not necessary to evaluate the site specific application of a template or a low impact 
alternate plan. 

(c)  The recommendation of the interdisciplinary team shall indicate whether the alternate plan 
meets the approval standard, or what revisions are necessary to meet the approval standard.  The 
team is intended to work with the landowner in an attempt to reach consensus on the efficacy of 
the alternate plan.  In the absence of consensus, the team will forward reports reflecting the 
majority and minority opinions, or the landowner may elect to withdraw or revise the proposal. 

(6)  Approval standard.  An alternate plan must provide protection for public resources at least equal 
in overall effectiveness to the protection provided in the act and rules. 

(7)  Approval, conditions, or disapproval.  Upon receipt of the interdisciplinary team's 
recommendation, the department shall determine whether to approve, disapprove, or condition the 
application based on the approval standard.  The department shall give substantial weight to the 
recommendations of the interdisciplinary team in cases where a consensus recommendation is 
forwarded.  If the department disapproves or conditions a forest practices application with an 
alternate plan, the department will provide a written statement to the landowner explaining why the 
application was conditioned or denied. 

 
WAC *222-12-0402   Assistance available for small forest landowners.   
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(1)  The small forest landowner office has been established within the department to be a resource and 
focal point for small forest landowner concerns and policies.  A small forest landowner is defined in 
WAC 222-21-010(11).  The legislature recognized that the further reduction in harvestable timber 
owned by small forest landowners would further erode small forest landowner's economic viability 
and willingness or ability to keep the lands in forestry use, and, therefore, reduced the amount of 
habitat available for salmon recovery and conservation of other aquatic resources.  The legislature 
has directed that office to assist small forest landowners in preparing alternate plans appropriate to 
small forest landowners.  See RCW 76.13.100 and 76.13.110(3). 

(2)  Small forest landowners interested in alternate plans are encouraged to contact the small forest 
landowner office for assistance in preparing an alternate plan.  The office may provide technical 
assistance in understanding and using the board manual for alternate plans (section 21), assistance 
in developing an individualized alternate plan for the small forest landowner and facilitation of 
small forest landowner interactions with the department, other state agencies, federal agencies, 
affected Indian tribes and the interdisciplinary team that may review the small forest landowner's 
alternate plan. 

 
WAC *222-12-0403   Cooperative development of guidelines for alternate plans.  The department 
will develop the section for alternate plans (WAC 222-12-090(21)) to submit to the board in cooperation 
with representatives of the small forest landowner office and advisory committee, the departments of 
ecology and fish and wildlife, United States Fish and Wildlife Service, National Marine Fisheries 
Service, and affected Indian tribes. 
The manual should include: 
(1)  As required by RCW 76.13.110(3), the small forest landowner office recommendations for alternate 

plans or alternate harvest restrictions that meet riparian functions while generally requiring less 
costly regulatory prescriptions; 

(2)  The effectiveness of strategies for meeting resource objectives and protecting public resources; 
(3)  Template prescriptions designed to meet resource objectives to address common situations that are 

repeatedly addressed in alternate plans or strategies to simplify the development of future plans or 
strategies, including low impact situations and site-specific physical features;  

(4)  Appropriate recognition or credit for improving the condition of public resources; and 
(5)  Criteria to assist the department in determining whether a small forest landowner alternate plan 

qualifies as a low impact alternate plan. 
 
WAC *222-12-0404   Cooperation for effective alternate planning.  The department will work 
cooperatively with associations representing the interests of large and small forest landowners to 
develop more efficient alternate planning guidance and processes.  In pursuing greater efficiency and 
technical assistance, the department will consider: 
(1)  Successful alternate plans, and small forest landowner alternate management strategies and 

processes that can be used by other small forest landowners as examples of the plan development 
and approval process; 

(2)  Auditing and monitoring results; 
(3)  Maintaining a list of technical experts available to landowners in preparing such plans; and 
(4)  Partnerships between the department and organizations supporting forest land stewardship 

principles. 
 
WAC *222-12-0405   Auditing and monitoring.   
(1)  Audits.  The department will conduct audits of landowner's compliance with the terms of alternate 
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plans.  The department will specifically review and approve each landowners scheduled 
performance reports, if a performance report is required, by checking the reports themselves or by 
implementing a more extensive audit involving field verification.  The department audit program 
for alternate plans will be designed to be consistent with the terms of any agreements with the 
federal government regarding fish and water quality. 

(2)  The small landowners office is required by RCW 76.13.110(3) to evaluate the cumulative impact of 
alternate plans for small forest landowners on essential riparian functions at the subbasin or 
watershed level.  The department will provide the result of this evaluation to the board. 

 
WAC 222-12-041  Use of approved state and federal conservation agreements for aquatic 
resources.   
(1)  Forest practices consistent with an agreement described in subsection (3) below are exempt from 

the forest practices rules in chapters 222-22 through 222-38 WAC if the following criteria are met: 
(a)  The forest practices rule pertains to a species included within aquatic resources and that species 

is covered by an agreement listed in subsection (3) below; and 
(b)  The primary risk(s) to public resources addressed by the forest practice rules (e.g., delivery of 

sediment to waters from roads, harvest activities, or mass wasting events; chemical 
contamination of waters; inadequate recruitment of large woody debris; delivery of thermal 
energy to waters) is addressed in the agreement.  The agreement may address the risk using 
different prescriptions, approaches, or timing than the forest practice rule. 

(2) (a) When the landowner submits an application or notification, the landowner must include a 
proposed list of specific rules replaced. 

(b)  The department will review and confirm whether the rules identified by the landowner meet the 
criteria identified in subsection (1) above. 

(c)  At the request of the department, the landowner will confer in good faith with the department 
and provide the department and other interested parties with information necessary to assist the 
department in implementing this section. 

(3)  This section applies to landowners who are operating consistent with one of the following 
agreements that covers a species included within aquatic resources provided that the agreement has 
received environmental review with an opportunity for public comment under the National 
Environmental Policy Act, 42 U.S.C. section 4321 et seq., the Endangered Species Act, 16 U.S.C. 
section 1531 et seq., or the State Environmental Policy Act, chapter 43.21C RCW; 
(a)  A habitat conservation plan and incidental take permit approved by the Secretary of the Interior 

or Commerce pursuant to 16 U.S.C. section 1539(a); 
(b)  An incidental take statement issued by the Secretary of the Interior or Commerce pursuant to 16 

U.S.C. 1536(b); 
(c)  An "unlisted species agreement" approved by the U.S. Fish and Wildlife Service or National 

Marine Fisheries Service; or 
(d)  A candidate conservation agreement or other cooperative or conservation agreement entered 

into with a federal or state fish and wildlife agency pursuant to its statutory authority for fish 
and wildlife protection. 

 For any agreement with a formal application date after July 1, 2001, the landowner must have 
made a good faith effort to involve the department of fish and wildlife, the department of 
ecology, department of natural resources, and affected Indian tribes in the development of the 
related plan or management strategy. 

 
WAC 222-12-044  Cooperative opportunities.  The forest practices board recognizes and encourages 
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collaborative efforts to build solutions to pressing forest practices issues.  The forest practices board 
may at any time use this method to assist in assessing and recommending solutions to issues.  The 
benefits of this method lie in the ability of disparate groups to use consensus processes to bring 
recommendations to the forest practices board.  The board will continue to utilize collaborative efforts, 
such as the Timber, Fish, and Wildlife (TFW) or similar forum.  Participants would ideally consist of 
representation by timber interests, environmental interests, state agencies, local government, federal 
agencies, tribal governments and other interested parties so long as the collaborative effort utilizes a 
consensus approach to resolving or addressing issues. 
 
WAC *222-12-045   Adaptive management program.  In order to further the purposes of chapter 
76.09 RCW, the board has adopted and will manage a formal science-based program, as set forth in 
WAC 222-08-035(2).  Refer to board manual section 22 for program guidance and further information. 
(1)  Purpose:  The purpose of the program is to provide science-based recommendations and technical 

information to assist the board in determining if and when it is necessary or advisable to adjust rules 
and guidance for aquatic resources to achieve resource goals and objectives.  The board may also 
use this program to adjust other rules and guidance.  The goal of the program is to affect change 
when it is necessary or advisable to adjust rules and guidance to achieve the goals of the forests and 
fish report or other goals identified by the board.  There are three desired outcomes:  Certainty of 
change as needed to protect targeted resources; predictability and stability of the process of change 
so that landowners, regulators and interested members of the public can anticipate and prepare for 
change; and application of quality controls to study design and execution and to the interpreted 
results. 

(2)  Program elements:  By this rule, the board establishes an active, ongoing program composed of 
the following initial elements, but not to exclude other program elements as needed: 
(a)  Key questions and resource objectives:  Upon receiving recommendations from the TFW 

policy committee, or similar collaborative forum, the board will establish key questions and 
resource objectives and prioritize them. 
(i)  Projects designed to address the key questions shall be established in the order and subject 

to the priorities identified by the board. 
(ii)  Resource objectives are intended to ensure that forest practices, either singularly or 

cumulatively, will not significantly impair the capacity of aquatic habitat to: 
(A) Support harvestable levels of salmonids; 
(B) Support the long-term viability of other covered species; or 
(C) Meet or exceed water quality standards (protection of beneficial uses, narrative and 

numeric criteria, and antidegradation). 
(iii)  Resource objectives consist of functional objectives and performance targets.  Functional 

objectives are broad statements regarding the major watershed functions potentially affected 
by forest practices.  Performance targets are the measurable criteria defining specific, 
attainable target forest conditions and processes. 

(iv)  Resource objectives are intended for use in adaptive management, rather than in the 
regulatory process.  Best management practices, as defined in the rules and manual, apply to 
all forest practices regardless of whether or not resource objectives are met at a given site. 

(b)  Participants:  The board will manage the program and has empowered the following entities to 
participate in the program:  The cooperative monitoring evaluation and research committee 
(CMER), the TFW policy committee (or similar collaborative forum), the adaptive management 
program administrator, and other participants as directed to conduct the independent scientific 
peer review process.  The program will strive to use a consensus-based approach to make 

 



July 3, 2003     

61 of 80 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

decisions at all stages of the process.  Specific consensus-decision stages will be established by 
CMER and approved by the board.  Ground rules will follow those established by the TFW 
process as defined in the board manual. 
(i)  CMER.  By this rule, the board establishes a cooperative monitoring evaluation and 

research (CMER) committee to impose accountability and formality of process, and to 
conduct research and validation and effectiveness monitoring to facilitate achieving the 
resource objectives.  The purpose of CMER is to advance the science needed to support 
adaptive management.  CMER also has ongoing responsibility to continue research and 
education in terrestrial resource issues.  CMER will be made up of members that have 
expertise in a scientific discipline that will enable them to be most effective in addressing 
forestry, fish, wildlife, and landscape process issues.  Members will represent timber 
landowners, environmental interests, state agencies, county governments, federal agencies 
and tribal governments from a scientific standpoint, not a policy view.  CMER members 
will be approved by the board.  This will not preclude others from participating in and 
contributing to the CMER process or its subcommittees.  CMER shall also develop and 
manage as appropriate: 
(A)  Scientific advisory groups and subgroups; 
(B)  Research and monitoring programs; 
(C)  A set of protocols and standards to define and guide execution of the process including, 

but not limited to, research and monitoring data, watershed analysis reports, 
interdisciplinary team evaluations and reports, literature reviews, and quality 
control/quality assurance processes; 

(D)  A baseline data set used to monitor change; and 
(E)  A process for policy approval of research, monitoring, and assessment projects and use 

of external information, including the questions to be answered and the timelines. 
(ii)  TFW policy committee (policy).  TFW, or a similar collaborative forum, is managed by a 

policy committee (hereafter referred to in this section as "policy").  Policy membership is 
self-selecting, and at a minimum should include representatives of the following caucuses:  
Timber landowners (industrial and nonindustrial private landowners); environmental 
community; tribal governments; county governments; state departments (including fish and 
wildlife, ecology, and natural resources); and federal agencies (including National Marine 
Fisheries Service, U.S. Fish and Wildlife Service, U.S. Environmental Protection Agency 
and U.S. Forest Service).  Policy members will participate without compensation or per 
diem. 

(iii)  Adaptive management program administrator (program administrator).  The 
department will employ a full-time independent program administrator to oversee the 
program and support CMER.  The program administrator will have credentials as a program 
manager, scientist, and researcher.  The program administrator will make reports to the 
board and have other responsibilities as defined in the board manual. 

(c)  Independent scientific peer review process.  By this rule, the board establishes an 
independent scientific peer review process to determine if the scientific studies that address 
program issues are scientifically sound and technically reliable; and provide advice on the 
scientific basis or reliability of CMER's reports.  Products that must be reviewed include final 
reports of CMER funded studies, certain CMER recommendations, and pertinent studies not 
published in a CMER-approved, peer-reviewed journal.  Other products that may require review 
include, but are not limited to, external information, work plans, requests for proposal, 
subsequent study proposals, the final study plan, and progress reports. 
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(d)  Process:  The following stages will be used to affect change for managing adaptive 
management proposals and approved projects.  If consensus cannot be reached by participants 
at any stage, the issue will be addressed within the dispute resolution process. 
(i)  Proposal initiation:  Adaptive management proposals can be initiated at this stage by any 

of the participants listed in (2)(b) of this subsection to the program administrator, or 
initiation may be proposed by the general public at board meetings.  Proposals must provide 
the minimum information as outlined in the board manual and demonstrate how results of 
the proposal will address key questions and resource objectives or other program rule and/or 
guidance issues.  The board may initiate proposals or research questions in the course of 
fulfilling their duties according to statute. 

(ii)  Proposal approval and prioritization:  The program administrator will manage the 
proposal approval and prioritization process at this stage and consult with CMER on the 
program workplan.  CMER proposals will be forwarded by the program administrator to 
policy and then to the board.  The board will make the final determination regarding 
proposal approvals and prioritization.  The board will act on proposal approval and 
prioritization in a timely manner. 

(iii) CMER implementation of proposal:  Board approved proposals are systematically 
implemented through CMER at this stage by the program administrator. 

(iv)  Independent scientific peer review:  An independent scientific peer review process will 
be used at identified points within this stage of implementation depending upon the study 
and will be used on specified final studies or at the direction of the board. 

(v)  CMER committee technical recommendations:  Upon completion, final CMER reports 
and information will be forwarded at this stage by the program administrator to policy in the 
form of a report that includes technical recommendations and a discussion of rule and/or 
guidance implications. 

(vi)  Policy petitions for amendment:  Upon receipt of the CMER report, policy will prepare 
program rule amendments and/or guidance recommendations in the form of petitions for 
amendment.  When completed, the petitions and the original CMER report and/or other 
information as applicable will be forwarded by the program administrator to the board for 
review and action.  Policy recommendations to the board will be accompanied by formal 
petitions for rule making (RCW 34.05.330).  Policy will use the CMER results to make 
specific petitions to the board for amending: 
(A)  The regulatory scheme of forest practices management (Title 222 WAC rules and board 

manual); 
(B)  Voluntary, incentive-based, and training programs affecting forestry; 
(C)  The resource objectives; and 
(D)  CMER itself, adaptive management procedures, or other mechanisms implementing the 

recommendations contained in the most current forests and fish report. 
(vii)  Board action to adopt petitions for amendment:  Upon receiving a formal petition for 

amendment to rules and/or guidance, the board will take appropriate and timely action.  
There will be a public review of all petitions as applicable.  The board will make the final 
determination. 

(e)  Biennial fiscal and performance audits.  The board shall require biennial fiscal and 
performance audits of the program by the department or other appropriate and accepting 
independent state agency. 

(f)  CMER five-year peer review process.  Every five years the board will establish a peer review 
process to review all work of CMER and other available, relevant data, including 
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recommendations from the CMER staff.  There will be a specified, but limited, period for public 
review and comment. 

(g)  Funding.  Funding is essential to implement the adaptive management program, which is 
dependent on quality and relevant data.  The department shall request biennial budgets to 
support the program priority projects and basic infrastructure needs including funding to staff 
the adaptive management program administrator position.  A stable, long-term funding source is 
needed for these activities. 

(h)  Dispute resolution process.  If consensus cannot be reached through the adaptive management 
program process, participants will have their issues addressed by this dispute resolution process.  
Potential failures include, but are not limited to:  The inability of policy to agree on research 
priorities, program direction, or recommendations to the board for uses of monitoring and/or 
research after receiving a report from CMER; the inability of CMER to produce a report and 
recommendation on schedule; and the failure of participants to act on policy recommendations 
on a specified schedule.  Key attributes of the dispute resolution process are: 
(i)  Specific substantive and benchmark (schedule) triggers will be established by the board for 

each monitoring and research project for invoking dispute resolution; 
(ii)  The dispute resolution process will be staged in three parts and may be applied at any level 

of the adaptive management process.  Any participant, or the board, may invoke each 
succeeding stage, if agreement is not reached by the previous stage, within the specified 
time (or if agreements are not substantially implemented) as follows: 
(A)  Stage one will be an attempt by CMER and policy to reach consensus.  On technical 

issues, CMER shall have up to six months to reach a consensus unless otherwise agreed 
upon by policy.  Parties may move the process to stage two after an issue has been 
before policy for six months unless otherwise agreed.  The time periods commence 
from referral of technical issues to CMER, report by CMER to policy, or the raising of 
a nontechnical issue (or matter not otherwise referable to CMER) directly at policy. 

(B)  Stage two will be either informal mediation or formal arbitration.  Within one month, 
one or the other will be picked, with the default being formal unless otherwise agreed.  
Stage two will be completed within three months (including the one month to select the 
process) unless otherwise agreed. 

(C)  If stage two does not result in consensus, stage three will be action by the board.  The 
board will consider policy and CMER reports, and majority and minority thinking 
regarding the results and uses of the results can be brought forward to the board.  The 
board will make the final determination regarding dispute resolution. 

 
WAC 222-12-046  Cumulative effects.  The purpose of this section is to identify how the forest 
practices rules address changes to the environment caused by the interaction of natural ecosystem 
processes with the effects of two or more forest practices.  This interaction is referred to as "cumulative 
effects." The following approaches have been taken: 
(1)  Title 222 WAC establishes minimum standards for all forest practices, regardless of the class of 

forest practice application. 
(2)  Forest practices which have a potential for a substantial impact on the environment are classified as 

Class IV-Special or Class IV-General by WAC 222-16-050 and receive an evaluation as to whether 
or not a detailed statement must be prepared pursuant to chapter 43.21C RCW. 

(3)  Certain rules are designed to focus on specific aspects of cumulative effects of forest practices.  For 
example: 
(a)  WAC 222-08-035 requires continuing review of the forest practices rules and voluntary 
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processes and adopts the concept of adaptive management.  WAC 222-12-045 also adopts 
adaptive management. 

(b) WAC 222-12-040 allows alternate plans that provide protection to public resources at least 
equal in overall effectiveness to the protection provided in the Forest Practices Act and rules. 

(c) WAC 222-24-051 allows the department to require road maintenance and abandonment plans. 
(d) WAC 222-30-025 addresses harvest unit size and separation requirements. 
(e) Chapter 222-22 WAC addresses cumulative effects of forest practices on, at a minimum, the 

public resources of fish, water, and capital improvements of the state or its political 
subdivisions. 

7 
8 
9 

10 (f) Chapter 222-46 WAC establishes the enforcement policy for forest practices. 
(4) The board shall continue consultation with the departments of ecology, fish and wildlife, and   

natural resources, 
11 

the Office of Archaeology and Historic Preservation, forest landowners, and  12 
federally recognized affected tribes to further protect cultural resources and wildlife resource 
issues.   
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WAC 222-12-050  Notices to comply--Stop work orders.   
(1)  Violations.  When a forest practice has been completed, the department may issue a notice to 

comply requiring the operator or landowner to correct or compensate for damage to public 
resources where there was: 
(a)  A violation of the act, or these rules; or 
(b) A deviation from the approved application; or 
(c) A willful or negligent disregard for potential damage to a public resource. 

(2)  Other required action.  When a forest practice has not yet been completed, the department may 
issue either a notice to comply to the operator and/or landowner, or a stop work order to the 
operator, requiring him/her to prevent potential or continuing damage to a public resource where: 
(a)  The need for additional actions or restrictions has become evident; and 
(b)  The department determines that a specific course of action is needed to prevent potential or 

continuing damage to public resources; and 
(c)  The damage would result or is resulting from the forest practices activities, whether or not the 

activities involve any violation, unauthorized deviation or negligence. 
(3)  No notice to comply shall be issued to require a person to prevent, correct, or compensate for any 

damage to public resources which occurs more than 1 year after the date of completion of the forest 
practices operations involved exclusive of reforestation, unless such forest practices were not 
conducted in accordance with forest practices rules:  Provided, That this provision shall not relieve 
the forest landowner from any obligation to comply with forest practices rules pertaining to 
providing continuing road maintenance. 

(4)  No notice to comply to recover money damages shall be issued more than 2 years after the date the 
damage involved occurs. 

(5)  In emergency action, where the department requires the operator or landowner to do immediate 
work in the bed of the stream the department shall first seek approval from the department of fish 
and wildlife. 

 
WAC 222-12-060  Supplemental directives.  Supplemental directives are advisory directives and are 
issued to forest landowners, timber owners and operators conducting forest practices, recommending an 
alternate preferred course of action or a minor change in the operation, which the department believes 
would provide greater assurance that the purposes and policies set forth in RCW 76.09.010 will be met. 
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WAC 222-12-070  Enforcement policy.  Procedures for enforcement of these rules by the department 
are provided in chapter 222-46 WAC.  Where the department of ecology determines that a person has 
failed to comply with the forest practices rules relating to water quality protection, and that the 
department of natural resources has not issued a stop work order or notice to comply, the department of 
ecology shall inform the department thereof in writing.  If the department of natural resources fails to 
take authorized enforcement action within 24 hours, under RCW 76.09.080, 76.09.090, 76.09.120 or 
76.09.130, the department of ecology may petition to the chairman of the appeals board, who shall, 
within 48 hours, either deny the petition or direct the department of natural resources to immediately 
issue a stop work order or a notice to comply or impose a penalty.  No civil or criminal penalties shall be 
imposed for past actions or omissions if such actions or omissions were conducted pursuant to an 
approval or directive of the department of natural resources. 
 
WAC 222-12-080  Administrative and judicial appeals.  Forest landowners, timber owners, operators, 
counties and any aggrieved parties as defined by the Forest Practices Act may appeal to the forest 
practices appeals board certain actions and omissions of the department, including:  Approval or 
disapproval of an application; any conditions attached to approval of an application, notices to comply, 
stop work orders, civil penalties assessed or notices of violation:  Provided, That no notices to comply 
may be appealed to the appeals board unless first appealed to the department under RCW 76.09.090.  
The decision of the appeals board may be appealed to the superior court in accordance with the 
Administrative Procedure Act, chapter 34.04 RCW. 
 
WAC 222-12-090  Forest practices board manual.  When approved by the board the manual serves as 
an advisory technical supplement to these forest practices rules.  The department, in cooperation with 
the departments of fish and wildlife, agriculture, ecology, and such other agencies, affected Indian 
tribes, or interested parties as may have appropriate expertise, is directed to prepare, and submit to the 
board for approval, revisions to the forest practices board manual.  The manual shall include: 
(1)  Method for determination of adequate shade requirements on streams needed for use with 

WAC 222-30-040. 
(2)  Standards for identifying channel migration zones and bankfull channel features. 
(3) Guidelines for forest roads. 
(4) Guidelines for clearing slash and debris from Type Np and Ns Waters. 
(5) Guidelines for landing location and construction. 
(6) Guidelines for determining acceptable stocking levels. 
(7) Guidelines for riparian management zones. 
(8) Guidelines for wetland delineation. 
(9) Guidelines for wetland replacement or substitution. 
(10) A list of nonnative wetland plant species. 
(11) The sStandard mMethodology for Conducting Watershed Analysis shall specify the quantitative 

methods, indices of resource conditions, and definitions for conducting watershed analysis under 
chapter 222-22 WAC. 

38 
39 

The methodology shall also include a cultural resource module that shall 40 
specify the quantitative and qualitative methods, indices of resource conditions, and guidelines for 41 
developing voluntary management strategies for cultural resources. Except for cultural resources, 42 
Tthe department, in consultation with Timber/Fish/Wildlife's Cooperative Monitoring, Evaluation 
and Research Committee (CMER), may make minor modifications to the version of the standard 
methodology approved by the board.  Substantial amendments to the standard methodology 
requires approval by the board.   

43 
44 
45 
46 
47 (12) Guidelines for forest chemicals. 
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(a)  A list of special concerns related to aerial application of pesticides developed under WAC 222-
16-070(3). 

(b)  Guidelines for aerial applications of pesticides and other forest chemicals under chapter 222-38 
WAC. 

(13) Guidelines for determining fish use for the purpose of typing waters under WAC 222-16-031. 
(14) Survey protocol for marbled murrelets.  The Pacific seabird survey protocol in effect March 1, 

1997, shall be used when surveying for marbled murrelets in a stand.  Surveys conducted before the 
effective date of this rule are valid if they were conducted in substantial compliance with generally 
accepted survey protocols in effect at the beginning of the season in which they were conducted. 

(15) The department shall, in consultation with the department of fish and wildlife, develop platform 
protocols for use by applicants in estimating the number of platforms, and by the department in 
reviewing and classifying forest practices under WAC 222-16-050.  These protocols shall include: 
(a)  A sampling method to determine platforms per acre in the field; 
(b)  A method to predict the number of platforms per acre based on information measurable from 

typical forest inventories.  The method shall be derived from regression models or other 
accepted statistical methodology, and incorporate the best available data; and 

(c)  Other methods determined to be reliable by the department, in consultation with the department 
of fish and wildlife. 

(16) Guidelines for evaluating potentially unstable slopes and landforms. 
(17) Guidelines for the small forest landowner forestry riparian easement program. 
(18) Guidelines for riparian open space program. 
(19) Guidelines for hardwood conversion. 
(20) Guidelines for financial assurances. 
(21) Guidelines for alternate plans. 
(22) Guidelines for adaptive management program. 
(23) Guidelines for field protocol to locate mapped divisions between stream types and perennial stream 

identification. 
(24) Guidelines for interim modification of bull trout habitat overlay. 
(25) Guidelines for bull trout presence survey protocol. 
(26) Guidelines for placement strategy for woody debris in streams. 
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chapter 222-16 WAC 
DEFINITIONS 

WAC 222-16-010 
 
the ridgetop and terminating where headwaters converge into a single channel; they are broadly 
concave both longitudinally and across the slope, but may contain sharp ridges separating the 
headwater channels. (See board manual section 16 for identification criteria.) 
     "Conversion option harvest plan" means a voluntary plan developed by the landowner and 
approved by the local government entity indicating the limits of harvest areas, road locations, and 
open space. 
     "Conversion to a use other than commercial timber operation" shall mean a bona fide 
conversion to an active use which is incompatible with timber growing. 
     "Cooperative habitat enhancement agreement (CHEA)" see WAC 222-16-105. 
     "Critical habitat (federal)" means the habitat of any threatened or endangered species 
designated as critical habitat by the United States Secretary of the Interior or Commerce under 
Sections 3 (5)(A) and 4 (a)(3) of the Federal Endangered Species Act. 
     "Critical nesting season" means for marbled murrelets - April 1 to August 31. 
     "Critical habitat (state)" means those habitats designated by the board in accordance with 
WAC 222-16-080. 
     "Cultural resources" means archaeological and historic sites and artifacts, and traditional 
religious, ceremonial and social uses and activities of affected Indian tribes. 
     "Cumulative effects" means the changes to the environment caused by the interaction of 
natural ecosystem processes with the effects of two or more forest practices. 
     "Daily peak activity" means for marbled murrelets - one hour before official sunrise to two 
hours after official sunrise and one hour before official sunset to one hour after official sunset. 
     "Debris" means woody vegetative residue less than 3 cubic feet in size resulting from forest 
practice activities which would reasonably be expected to cause significant damage to a public 
resource. 
     "Deep-seated landslides" means landslides in which most of the area of the slide plane or 
zone lies below the maximum rooting depth of forest trees, to depths of tens to hundreds of feet. 
(See board manual section 16 for identification criteria.) 
     "Demographic support" means providing sufficient suitable spotted owl habitat within the 
SOSEA to maintain the viability of northern spotted owl sites identified as necessary to meet the 
SOSEA goals. 
     "Department" means the department of natural resources. 
     "Desired future condition (DFC)" is a reference point on a pathway and not an endpoint for 
stands. DFC means the stand conditions of a mature riparian forest at 140 years of age, the 
midpoint between 80 and 200 years. Where basal area is the only stand attribute used to describe 
140-year old stands, these are referred to as the "Target Basal Area." 
     "Diameter at breast height (dbh)" means the diameter of a tree at 4 1/2 feet above the ground 
measured from the uphill side. 
     "Dispersal habitat" see WAC 222-16-085(2). 
     "Dispersal support" means providing sufficient dispersal habitat for the interchange of 
northern spotted owls within or across the SOSEA, as necessary to meet SOSEA goals. Dispersal 
support is provided by a landscape consisting of stands of dispersal habitat interspersed with areas 
of higher quality habitat, such as suitable spotted owl habitat 
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Chapter 222-22 WAC 
 

WATERSHED ANALYSIS 
22 

WAC 
222-22-010 Policy. 
222-22-020 Watershed administrative units. 
222-22-030 Qualification of watershed resource analysts, specialists, and field managers. 
222-22-040 Watershed prioritization. 
222-22-045 Cultural resources. 
222-22-050 Level 1 watershed resource assessment. 
222-22-060 Level 2 watershed resource assessment. 
222-22-070 Prescription recommendation. 
222-22-075 Monitoring. 
222-22-076 Restoration. 
222-22-080 Approval of watershed analysis. 
222-22-090 Use and review of watershed analysis. 
222-22-100 Application review prior to watershed analysis. 

Note: Rules marked with an asterisk (*) are co-adopted by the Department of Ecology because they 
pertain to water quality.  See WAC 222-12-010. 

WAC 222-22-010  Policy.  . 
*(1) Public resources may be adversely affected by the interaction of two or more forest practices.  The 

purpose of this rule is to address these cumulative effects of forest practices on the public resources 
of fish, water, and capital improvements of the state or its political subdivisions.   

(2) Cultural resources may also be adversely affected by the interaction of two or more forest practices. 
The purpose of this rule is also to achieve management and protection of these cultural resources by 26 
fostering cooperative relationships and agreements between landowners and tribes.  27 

28 
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*(3) The long-term objective of this rule is to protect and restore these public and cultural resources and 
the productive capacity of fish habitat adversely affected by forest practices while maintaining a 
viable forest products industry.  For public resources, t he board intends that this be accomplished 
through prescriptions designed to protect and allow the recovery of fish, water, and capital 
improvements of the state or its political subdivisions, through enforcement against noncompliance 
of the forest practice rules in this Title 222 WAC, and through voluntary mitigation measures.  For 
cultural resources, with the exception of sites registered on the Office of Archaeology and Historic 
Preservation’s archaeological and historic sites database and all resources that require mandatory 
protection under chapters 27.44 and 27.53 RCW, the board intends that this be accomplished 
through voluntary management strategies.  This system also allows for monitoring, subsequent 
watershed analysis, and adaptive management. 

 *(4) Adaptive management in a watershed analysis process requires advances in technology and 
cooperation among resource managers.  The board finds that it is appropriate to promulgate rules to 
address certain cumulative effects by means of the watershed analysis system, while recognizing 
the pioneering nature of this system and the need to monitor its success in predicting and preventing 
adverse change to fish, water, and capital improvements of the state and its political subdivisions. 
The board supports the use of voluntary, cooperative approaches to address impacts to cultural 
resources.  If voluntary approaches are shown to be ineffective, the board may find it appropriate to 
seek additional protection to prevent adverse impacts to cultural resources. 

45 
46 
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.*(5) Many factors other than forest practices can have a significant effect on the condition of fish, water, 
capital improvements of the state or its political subdivisions, and cultural resources.  Nonforest 
practice contributions to cumulative effects should be addressed by the appropriate jurisdictional 
authorities.  When a watershed analysis identifies a potential adverse effect on fish, water, capital 
improvements of the state or its political subdivisions, or cultural resources from activities that are 
not regulated under chapter 76.09 RCW, the department should notify any governmental agency or 
Indian tribe having jurisdiction over those activities. 

.*(6) The rules in this chapter set forth a system for identifying the probability of change and the 
likelihood of this change adversely affecting specific characteristics of fish, water, and capital 
improvements of the state or its political subdivisions, and for using forest management 
prescriptions to avoid or minimize significant adverse effects from forest practices.  In addition, the 
rules in this chapter set forth a system for identifying the likelihood of adverse change affecting 
cultural resources and for developing 

11 
12 

voluntary management strategies to avoid or minimize 13 
significant adverse impacts to cultural resources. The rules in this chapter are in addition to, and do 
not take the place of, the other forest practices rules in this Title 222 WAC or laws for the 
protection of cultural resources including chapters 27.44 and 27.53 RCW. 
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.*(7) These rules are intended to be applied and should be construed in such a manner as to minimize the 
delay associated with the review of individual forest practice applications and notifications by 
increasing the predictability of the process and the appropriate management response. 

 
WAC 222-22-020  Watershed administrative units.   

.*(1) For purposes of this chapter, the state is divided into areas known as watershed administrative units 
(WAUs).  The department shall, in cooperation with the departments of ecology, fish and wildlife,  
affected Indian tribes, local government entities, forest land owners, and the public, define WAUs 
throughout the state.  The department shall identify WAUs on a map. 

.*(2) WAUs should generally be between 10,000 to 50,000 acres in size and should be discrete 
hydrologic units.  The board recognizes, however, that identified watershed processes and potential 
effects on resource characteristics differ, and require different spatial scales of analysis, and the 
department's determination of the WAUs should recognize these differences.  The board further 
recognizes that mixed land uses will affect the ability of a watershed analysis to predict 
probabilities and identify causation as required under this chapter, and the department's conduct and 
approval of a watershed analysis under this chapter shall take this effect into account. 

.*(3) The department is directed to conduct periodic reviews of the WAUs adopted under this chapter to 
determine whether revisions are needed to more efficiently assess potential cumulative effects.  The 
department shall consult the departments of ecology, fish and wildlife, affected Indian tribes, forest 
land owners, local government entities, and the public.  From time to time and as appropriate, the 
department shall make recommendations to the board regarding revision of watershed 
administrative units. 

 
WAC 222-22-030  Qualification of watershed resource analysts, specialists, and field managers. 

*(1) The department shall set the minimum qualifications for analysts participating in level 1 
assessments conducted under WAC 222-22-050, for specialists participating in level 2 assessments 
conducted under WAC 222-22-060, and for field managers participating in recommendation of 
prescriptions under WAC 222-22-070.  The minimum qualifications shall be specific for the 
disciplines needed to participate in level 1 and level 2 assessments and in the recommendations of 
prescriptions, and shall include, at a minimum, formal education in the relevant discipline and field 
experience.  Minimum qualifications for analysts participating in level 2 assessments should 
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typically include a graduate degree in the relevant discipline. 
.*(2) The department shall coordinate with relevant state and federal agencies, affected Indian tribes, 

forest land owners, local government entities, and the public to seek and utilize available qualified 
expertise to participate in watershed analysis. 

.*(3) Qualified analysts, specialists, and field managers shall, while and only for the purpose of 
conducting a watershed analysis or monitoring in a WAU, be duly authorized representatives of the 
department for the purposes of RCW 76.09.150. 

.*(4) An individual may qualify in more than one science or management skill.  Qualification under 
subsection (1) of this section shall be effective for 5 years.  When a qualification expires, a person 
requesting requalification shall meet the criteria in effect at the time of requalification. 

.*(5) The department shall provide and coordinate training for, maintain a register of, and monitor the 
performance of qualified analysts, specialists, and field managers by region.  The department shall 
disqualify analysts, specialists, and field managers who fail to meet the levels of performance 
required by the qualification standards. 

 
WAC 222-22-040  Watershed prioritization.   
(1) The department shall determine, by region, the order in which it will analyze WAUs.  The 

department shall cooperate with the departments of ecology, fish and wildlife, affected Indian 
tribes, forest land owners, and the public in setting priorities.  In setting priorities or reprioritizing 
WAUs, the department shall consider the availability of participation and assistance that may be 
provided by affected Indian tribes and local government entities. 

.*(2)  Except as set forth in subsection (3) of this section, the department shall undertake a watershed 
analysis on each WAU, in the order established under subsection (1) of this section. 

*(3)  The owner or owners of ten percent or more of the nonfederal forest land acreage in a WAU may 
notify the department in writing that the owner or owners intend to conduct a level 1 assessment, 
level 2 assessment, or both, and the prescription recommendation process on the WAU under this 
chapter at their own expense.  The notice shall identify the teams proposed to conduct the 
watershed analysis, which shall be comprised of individuals qualified by the department pursuant to 
WAC 222-22-030.  The department shall promptly notify any owner or owners sending notice 
under this subsection if any member of the designated teams is not so qualified.  Within 30 days of 
delivering a notice to the department under this subsection, the forest land owner or owners shall 
begin the level 1 assessment under WAC 222-22-050 or, at its option, the level 2 assessment under 
WAC 222-22-060.  An approved forest land owner team shall, while and only for the purposes of 
conducting a watershed analysis in a WAU, be a duly authorized representative of the department 
for the purposes of RCW 76.09.150.  The board encourages forest land owners conducting 
assessments under this chapter to include available, qualified expertise from state and federal 
agencies, affected Indian tribes, forest land owners, local government entities, and the public. 

.*(4) Before beginning an analysis in a WAU, the department or the forest land owner conducting the 
analysis shall provide reasonable notice, including notice by regular United States mail where 
names and addresses have been provided to the department, to all forest land owners in the WAU, 
and to affected Indian tribes.  The department or the forest land owner shall provide reasonable 
notice to the public and to state, federal, and local government entities, by, among other things, 
posting the notice conspicuously in the office of the departmental region containing the WAU.  The 
notice shall be in a form designated by the department and give notice that an analysis is being 
conducted, by whose team, the time period of the analysis, and the dates and locations in which the 
draft analysis will be available for review and comment. 
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WAC 222-22-045  Cultural Resources 
(1) Any watershed analysis initiated after (insert date the board adopts the module) is not complete 

unless the analysis includes a completed cultural resource module. Cultural resources module 
completeness is detailed in Appendix II of the module and includes affected tribe(s) participation, 
appropriate team qualification, required maps and forms, assessment of tribal and non-tribal 
cultural resources, peer review of assessment, management strategies based on causal mechanism 
reports from synthesis, and agreement on the management strategies by affected tribes, landowners 
and land managers on the field managers team and, where applicable, the Office of Archaeology 
and Historic Preservation. 

(2) When conducting watershed analysis revisions pursuant to WAC 222-22-090(4), the cultural 
resources module is not required if the watershed analysis was approved by the department prior to 
the date in (1) of this subsection.  However, the board encourages use of the cultural resources 
module upon such review. 

(3)  The department does not review or approve cultural resources management strategies because their 
implementation is voluntary.  The Office of Archaeology and Historic Preservation must be 
consulted and agree on all management strategies involving sites registered on the OAHP 
archaeological and historic sites database and all resources that require mandatory protection under 
chapters 27.44 and 27.53 RCW.  

(4)  The cultural resources module may be conducted as a stand-alone method separate from a 
watershed analysis to identify, protect, and manage cultural resources.  When used as a stand-alone 
methodology:  

20 
21 

(a) Selected components of the methodology may be used as the participants deem necessary or 22 
the module may be used in its entirety. 23 

(b) The methodology may be used at a variety of geographic scales and may be initiated by 24 
tribes, land managers or landowners.  Landowner or land manager initiation is not limited by 25 
the minimum ownership threshold requirements in this chapter.  Nothing in this rule grants 26 
any person or organization initiating the cultural resources module as a stand-alone method 27 
any right of entry onto private property. 28 

(c) Watershed analysis notice requirements to the department do not apply. 29 
(d) Participants are encouraged to engage people that meet the minimum qualifications to 30 

conduct the module as set by this chapter.  31 
(e) In order for a stand-alone module to be incorporated into a watershed analysis, the module 32 

must have been conducted in accordance with the requirements of this chapter. 33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

 
WAC 222-22-050  Level 1 watershed resource assessment.   

.*(1) To begin a watershed resource analysis on a WAU, the department shall assemble a level 1 
assessment team consisting of analysts qualified under WAC 222-22-030(1).  A forest land owner 
or owners acting under WAC 222-22-040(3) may assemble a level 1 assessment team consisting of 
analysts qualified under WAC 222-22-030(1) or, at its option, may begin the analysis under WAC 
222-22-060.  Each level 1 team shall include persons qualified in the disciplines indicated as 
necessary in the methodology, and should generally include a person or persons qualified in the 
following: 

(a)  Forestry; 
(b)  Forest hydrology; 
(c)  Forest soil science or geology; 
(d)  Fisheries science;  
(e) Geomorphology ; 
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(f) Cultural anthropology; and  1 
(g) Archaeology 2 

3 
4 
5 
6 
7 
8 
9 

10 

Any owner, and any cooperating group of owners, of ten percent or more of the nonfederal forest 
land acreage in the WAU and any affected Indian tribe shall be entitled to include one qualified 
individual to participate on the team at its own expense.  The cultural resources module must 
include the participation of the affected Indian tribe(s). 

.*(2)  The level 1 team shall perform an inventory of the WAU utilizing the methodology, indices of 
resource condition, and checklists set forth in the manual in accordance with the following: 
(a) The team shall survey the WAU for fish, water, and capital improvements of the state or its 
political subdivisions, and conduct an assessment for cultural resources. 
(b) The team shall display the location of these resources on a map of the WAU, except mapping of 

tribal cultural resource sites must be approved by the affected tribe.  The location of 
archaeological sites shall be on a separate map that will be exempt from public disclosure per 
RCW 42.17.310(1)(k).  

11 
12 
13 
14 

(dc)For public resources (fish, water, and capital improvements of the state or its political 
subdivisions): 

15 
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(i) The team shall determine the current condition of the resource characteristics of these 
resources, shall classify their condition as "good," "fair," or "poor," and shall display this 
information on the map of the WAU.  The criteria used to determine current resource 
conditions shall include indices of resource condition, in addition to such other criteria as 
may be included in the manual.  The indices will include two levels, which will distinguish 
between good, fair, and poor conditions.   

(ii) The team shall assess the likelihood that identified watershed processes in a given physical 
location will be adversely changed by one forest practice or by cumulative effects and that, 
as a result, a material amount of water, wood, sediment, or energy (e.g., affecting 
temperature) will be delivered to fish, water, or capital improvements of the state or its 
political subdivisions.  (This process is referred to in this chapter as "adverse change and 
deliverability.")  (For example, the team will address the likelihood that road construction 
will result in mass wasting and a slide that will in turn reach a stream.)  The team shall rate 
this likelihood of adverse change and deliverability as "high," "medium," "low," or 
"indeterminate."  Those likelihoods rated high, medium, or indeterminate shall be displayed 
on the map of the WAU. 

(iii) For each instance of high, medium, or indeterminate likelihood of adverse change and 
deliverability identified under (ii) of this subsection, the team shall assess the vulnerability 
of potentially affected resource characteristics.  Criteria for resource vulnerability shall 
include indices of resource condition as described in (i) of this subsection and quantitative 
means to assess the likelihood of material adverse effects to resource characteristics caused 
by forest practices.  (For example, the team will assess the potential damage that increased 
sediment caused by a slide reaching a stream will cause to salmon spawning habitat that is 
already in fair or poor condition.)  The team shall rate this vulnerability "high," "medium," 
"low," or "indeterminate" and shall display those vulnerabilities on the map of the WAU.If 
there are no other criteria in the manual to assess vulnerability at the time of the 
assessment, current resource condition shall be used, with good condition equivalent to low 
vulnerability, fair condition equivalent to medium vulnerability, and poor condition 
equivalent to high vulnerability. 

(iv) The team shall identify as areas of resource sensitivity, as provided in table 1 of this section, 
the locations in which a management response is required under WAC 222-22-070(3) 
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because, as a result of one forest practice or of cumulative effects, there is a combination of 
a high, medium, or indeterminate likelihood of adverse change and deliverability under (ii) 
of this subsection and a low, medium, high, or indeterminate vulnerability of resource 
characteristics under (iii) of this subsection: 

 
 6 TABLE 1 

Areas of Resource Sensitivity and Management Response 
 

  Likelihood of Adverse Change and 
Deliverability 

 

 

   Low Medium High 
 

 

 

Low Standard 
rules 

Standard 
rules 

Response
: 
Prevent 
or avoid 
 

 

Vulnerabi
lity Mediu

m 
Standard 
rules 

Response
: 
Minimize

Response
: 
Prevent 
or avoid 
 

 

  

High Standard 
rules 

Response
: 
Prevent 
or avoid 

Response
: 
Prevent 
or avoid 
 

 

       

 9 
10 
11 

The team shall display the areas of resource sensitivity on the map of the WAU. 
 

 (v) The decision criteria used to determine low, medium, and high likelihood of adverse change 
and deliverability shall be as set forth in the manual.  A low designation generally means there 
is minimal likelihood that there will be adverse change and deliverability.  A medium 
designation generally means there is a significant likelihood that there will be adverse change 
and deliverability.  A high designation generally means that adverse change and deliverability is 
more likely than not with a reasonable degree of confidence.  Any areas identified as 
indeterminate in the level 1 assessment shall be classified for the purposes of the level 1 
assessment as medium until a level 2 assessment is done on the WAU under WAC 222-22-060, 
during which the uncertainties shall be resolved.(d)

12 
13 
14 
15 
16 
17 
18 
19 

For cultural resources, the team shall follow 20 
the methodology outlined in the cultural resources module to determine the risk call for cultural 21 
resources based upon resource vulnerability and resource importance.22 

23 
24 
25 
26 

 
(e) The team shall prepare a causal mechanism report regarding the relationships of each process 

identified in (c) and (d) of this subsection.  The report shall demonstrate that the team's 
determinations were made in accordance with the manual.  If, in the course of conducting a 
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level 1 assessment, the team identifies areas in which voluntary corrective action will 
significantly reduce the likelihood of material, adverse effects to the condition of a resource 
characteristic, the team shall include this information in the report, and the department shall 
convey this information to the applicable land owner. 

. 
*(3) Within 21 days of mailing notice under WAC 222-22-040(4), the level 1 team shall submit to the 

department its draft level 1 assessment, which shall consist of the map of the WAU marked as set 
forth in this section and the causal mechanism report proposed under subsection (2)(e) of this 
section.  If the level 1 team is unable to agree as to one or more resource sensitivities or potential 
resource sensitivities, or the causal mechanism report, alternative designations and an explanation 
therefor shall be included in the draft assessment.  Where the draft level 1 assessment delivered to 
the department contains alternative designations, the department shall within 21 days of the receipt 
of the draft level 1 assessment make its best determination and approve that option which it 
concludes most accurately reflects the proper application of the methodologies, indices of resource 
condition, and checklists set forth in the manual. 

.*(4)  If the level 1 assessment contains any areas in which the likelihood of adverse change and 
deliverability or resource vulnerability are identified as indeterminate under this section or if the 
level 1 methodology recommends it, the department shall assemble a level 2 assessment team under 
WAC 222-22-060 to resolve the uncertainties in the assessment, unless a forest land owner acting 
under WAC 222-22-040(3) has conducted a level 2 assessment on the WAU. 

.*(5)  Pending the completion of the level 2 assessment, if any, on the WAU, the department shall select 
interim prescriptions using the process and standards described in WAC 222-22-070 (1), (2), and 
(3) and 222-22-080(3) and shall apply them to applications and notifications as provided in WAC 
222-22-090 (1) and (2).  Before submitting recommended interim prescriptions to the department, 
the field managers team under WAC 222-22-070(1) shall review the recommended prescriptions 
with available representatives of the jurisdictional management authorities of the fish, water, capital 
improvements of the state or its political subdivisions, and cultural resources in the WAU, 
including, but not limited to, the departments of fish and wildlife, ecology, and affected Indian 
tribes. 

 
WAC 222-22-060  Level 2 watershed resource assessment.   

.*(1)  The department, or forest land owner acting under WAC 222-22-040(3), may assemble a level 2 
assessment team either, in the case of a forest land owner, to begin a watershed analysis or to 
review the level 1 assessment on a WAU.  The level 2 team shall consist of specialists qualified 
under WAC 222-22-030(1).  Each level 2 team shall include persons qualified in the disciplines 
indicated as necessary in the methodology, and should generally include a person or persons 
qualified in the following: 
(a)  Forestry; 
(b)  Forest hydrology; 
(c)  Forest soil science or geology; 
(d)  Fisheries science;  
(e) Geomorphology ; 
(f) Cultural anthropology; and 43 
(g) Archaeology. 44 

45 
46 
47 

 
Any owner, and any cooperating group of owners, of ten percent or more of the nonfederal forest 
land acreage in the WAU and any affected Indian tribe shall be entitled to designate one qualified 

 



July 3, 2003     

75 of 80 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

member of the team at its own expense.  The cultural resources module must include the 
participation of the affected Indian tribe(s). 

.*(2)  The level 2 team shall perform an assessment of the WAU utilizing the methodology, indices of 
resource condition, and checklist set forth in the manual in accordance with the following: 
(a)  If a level 1 assessment has not been conducted under WAC 222-22-050, the assessment team 

shall complete the tasks required under WAC 222-22-050(2), except that the level 2 team shall 
not rate any likelihood of adverse change and deliverability or resource vulnerability as 
indeterminate. 

(b)  If the level 2 team has been assembled to review a level 1 assessment, the level 2 team shall, 
notwithstanding its optional review of all or part of the level 1 assessment, review each 
likelihood of adverse change and deliverability and resource vulnerability rated as 
indeterminate and shall revise each indeterminate rating to low, medium, or high and shall 
revise the map of the WAU accordingly. 

.*(3) Within 60 days of mailing notice under WAC 222-22-040(4) where a watershed analysis begins 
with a level 2 assessment or within 60 days of beginning a level 2 assessment after completion of a 
level 1 assessment, the level 2 team shall submit to the department its draft level 2 assessment, 
which shall consist of the map of the WAU and the causal mechanism report. 

.*(4) The level 2 team shall endeavor to produce a consensus report.  If the level 2 team is unable to 
agree as to one or more areas of resource sensitivity or the casual mechanism report, alternative 
designations and an explanation therefor shall be included in the draft assessment.  Where the draft 
level 2 assessment delivered to the department contains alternative designations or reports, the 
department shall within 30 days of the receipt of the draft level 2 assessment make its best 
determination and approve that option which it concludes most accurately reflects the proper 
application of the methodologies, indices of resource condition, and checklists set forth in the 
manual. 

 
WAC 222-22-070  Prescriptions and management strategies .   

*(1) For each WAU for which a watershed analysis is undertaken, the department, or forest land owner 
acting under WAC 222-22-040(3), shall assemble a team of field managers qualified under WAC 
222-22-030(1).  The team shall include persons qualified in the disciplines indicated as necessary in 
watershed analysis methods, and shall generally include a person or persons qualified in the 
following: 
(a)  Forest resource management; 
(b)  Forest harvest and road systems engineering; 
(c)  Forest hydrology;  
(d) Fisheries science or management ; 
(e)  Cultural anthropology and/or archaeology, depending on the cultural resources identified in the 37 
assessment.Any owner, and any cooperating group of owners, of ten percent or more of the 
nonfederal forest land acreage in the WAU and any affected Indian tribe shall be entitled to include 
one qualified individual to participate on the team at its own expense.  The cultural resources 
module must include the participation of the affected Indian tribe(s).   

38 
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.*(2) Each forest land owner in a WAU shall have the right to submit to the department or the forest land 
owner conducting the watershed analysis prescriptions for areas of resource sensitivity on its land.  
If these prescriptions are received within the time period described in subsection (4) of this section, 
they shall be considered for inclusion in the watershed analysis. 

.*(3) For each identified area of resource sensitivity, the field managers team shall, in consultation with 
the level 1 and level 2 teams, if any, select and recommend to the department prescriptions.  These 
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prescriptions shall be reasonably designed to minimize, or to prevent or avoid, as set forth in table 1 
in WAC 222-22-050 (2)(c)(iv), the likelihood of adverse change and deliverability that has the 
potential to cause a material, adverse effect to resource characteristics in accordance with the 
following: 
(a)  The prescriptions shall be designed to provide forest land owners and operators with as much 

flexibility as is reasonably possible while addressing the area of resource sensitivity.  The 
prescriptions should, where appropriate, include, but not be limited to, plans for road 
abandonment, orphaned roads, and road maintenance and plans for applying prescriptions to 
recognized land features identified in the WAU as areas of resource sensitivity but not fully 
mapped; 

(b)  Restoration opportunities may be included as voluntary prescriptions where appropriate; 
(c)  Each set of prescriptions shall provide for an option for an alternate plan under WAC 222-12-

040, which the applicant shows meets or exceeds the protection provided by the other 
prescriptions approved for a given area of resource sensitivity; and 

(d)  The rules of forest practices and cumulative effects under this chapter shall not require 
mitigation for activities or events not regulated under chapter 76.09 RCW.  Any hazardous 
condition subject to forest practices identified in a watershed analysis requiring corrective 
action shall be referred to the department for consideration under RCW 76.09.300 et seq. 

(e) The forests and fish riparian permanent rules, when effective, supersede all existing watershed 
analysis riparian prescriptions with the exception of riparian management zones for exempt 20-
acre parcels, when watershed analysis prescriptions were in effect before January 1, 1999.  (See 
WAC 222-30-021, 222-30-022, and 222-30-023.) No new riparian prescriptions will be written 
after completion of the riparian management zone assessment report during a watershed 
analysis. 

(4)  For each identified cultural resource area of resource sensitivity, the field managers team shall 
develop cultural resources management strategies in consultation with the assessment team and affected 
tribe(s). 

(a)If a management strategy involves a site registered on the Office of Archaeology and Historic 28 
Preservation’s archaeological and historic sites database, data recovery at an archaeological site, 29 
or any resource that requires mandatory protection under chapters 27.44 and 27.53 RCW, the 30 
field managers team shall submit the management strategy to the Office of Archaeology and 31 
Historic Preservation for agreement.32 

(b)The management strategies should be reasonably designed to protect or allow the recovery of 33 
resources by measures that minimize or prevent or avoid risks identified in the assessment. 34 

(c) Management strategies resulting from conducting a cultural resources module are voluntary, 35 
not mandatory prescriptions, whether the module is conducted as part of a watershed analysis or 36 
as a stand-alone method separate from watershed analysis.  However, the mandatory protections 37 
of resources under chapters 27.44 and 27.53 RCW still apply. 38 

39 
40 

 
*(5) The field managers team shall submit the recommended prescriptions, monitoring 

recommendations and cultural resources management strategies to the department within 30 days 
of the submission to the department of the level 2 assessment under WAC 222-22-060 or within 
21 days of the submission to the department of the level 1 assessment under WAC 222-22-050. 

41 
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WAC 222-22-075  Monitoring.  .*In connection with any watershed analysis that is not a revision 
(WAC 222-22-090(4)), the monitoring module will be required to be completed but implementation of 
monitoring recommendations would be voluntary unless otherwise required by existing laws and rules, 
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or required by an HCP implementation agreement.  Implementation of the monitoring recommendations 
will be encouraged when needed as part of the statewide effectiveness monitoring program. 
 
WAC 222-22-076  *Restoration.  Restoration opportunities will also be identified based on the 
watershed resource assessment.  Implementation of restoration opportunities will be voluntary. 
 
WAC 222-22-080  *Approval of watershed analysis.   
(1)  Upon receipt of the recommended prescriptions and management strategies resulting from a level 2 

assessment under WAC 222-22-060 or a level 1 assessment under WAC 222-22-050 where a level 
2 assessment will not be conducted, the department shall select prescriptions.  The department shall 
circulate the draft watershed analysis to the departments of ecology, fish and wildlife, affected 
Indian tribes, local government entities, forest land owners in the WAU, and the public for review 
and comment.  The prescriptions recommended by the field managers team shall be given 
substantial weight.  Within thirty days of receipt of the prescriptions and management strategies, 
the department shall review comments, revise the watershed analysis as appropriate, and approve or 
disapprove the watershed analysis for the WAU. 

*(2) The department should notify any governmental agency or Indian tribe having jurisdiction over 
activities which are not regulated under chapter 76.09 RCW but which are identified in the draft 
analysis as having a potential for an adverse impact on identified fish, water, capital improvements 
of the state or its political subdivisions, and cultural resources. 

*(3) The department shall approve the draft watershed analysis unless it finds: 
(a)  For any level 1 assessment or level 2 assessment, that: 

(i)  The team failed in a material respect to apply the methodology, indices of resource 
condition, or checklists set forth in the manual; or 

 (ii)  A team meeting the criteria promulgated by the department and using the defined 
methodologies, indices of resource conditions, and checklists set forth in the manual could 
not reasonably have come to the conclusions identified in the draft level 1 or level 2 
assessment; and 

(b)  For the prescriptions, that they will not accomplish the purposes and policies of this chapter and 
of the Forest Practices Act, chapter 76.09 RCW. 

(c)  In making its findings under this subsection, the department shall take into account its ability to 
revise assessments under WAC 222-22-090(3). 

*(4) If the department does not approve the draft watershed analysis, it shall set forth in writing a 
detailed explanation of the reasons for its disapproval. 

(5)  All watershed analyses must be reviewed under SEPA on a nonproject basis.  SEPA review may 
take place concurrently with the public review in subsection (1) of this section.  (See WAC 222-10-
035.) 

(6)  The department will not review or approve cultural resource management strategies because their 
implementation is voluntary.  

 
WAC 222-22-090  Use and review of watershed analysis.   

*(1) Where a watershed analysis has been completed for a WAU under this chapter: 
(a)  Any land owner within the WAU may apply for a multiyear permit to conduct forest practices 

according to the watershed analysis prescriptions.  This permit is not renewable if a five-year 
review is found necessary by the department and has not been completed. 

(b)  Nonmultiyear forest practices applications and notifications submitted to the department shall 
indicate whether an area of resource sensitivity will be affected and, if so, which prescription 
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the operator, timber owner, or forest land owner shall use in conducting the forest practice in 
the area of resource sensitivity; 

(c)  The department shall assist operators, timber owners, and forest land owners in obtaining 
governmental permits required for the prescription (see WAC 222-50-020 and 222-50-030); 

(d)  The department shall confirm that the prescription selected under (a) of this subsection was one 
of the prescriptions approved for the area of resource sensitivity under WAC 222-22-080 and 
shall require the use of the prescription; and 

(e)  The department shall not further condition forest practice applications and notifications in an 
area of resource sensitivity in a WAU where the applicant will use a prescription contained in 
the watershed analysis nor shall the department further condition forest practice applications 
and notifications outside an area of resource sensitivity in a WAU, except for reasons other than 
the watershed processes and fish, water, and capital improvements of the state or its political 
subdivisions analyzed in the watershed analysis in the WAU, and except to correct mapping 
errors, misidentification of soils, landforms, vegetation, or stream features, or other similar 
factual errors. 

.*(2) Pending completion of a watershed analysis for a WAU, the department shall process forest 
practices notifications and applications in accordance with the other chapters of this title, except 
that applications and notifications received for forest practices on a WAU after the date notice is 
mailed under WAC 222-22-040(4) commencing a watershed analysis on the WAU shall be 
conditioned to require compliance with interim, draft, and final prescriptions, as available. 

  Processing and approval of applications and notifications shall not be delayed by reason of review, 
approval, or appeal of a watershed analysis. 

.*(3) The board encourages cooperative and voluntary monitoring.  Evaluation of resource conditions 
may be conducted by qualified specialists, analysts, and field managers as determined under WAC 
222-22-030.  Subsequent watershed analysis and monitoring recommendations in response to areas 
where recovery is not occurring shall be conducted in accordance with this chapter. 

*(4) Where the condition of resource characteristics in a WAU are fair or poor, the department shall 
evaluate the effectiveness of the prescriptions applied under this chapter to the WAU in providing 
for the protection and recovery of the resource characteristic.  If the department finds that the 
prescriptions are not providing for such protection and recovery over a period of 3 years, the 
department shall repeat the watershed analysis in the WAU.  Aside from the foregoing, once a 
watershed analysis is completed on a WAU, it shall be revised in whole or in part upon the earliest 
of the following to occur: 
(a)  Five years after the date the watershed analysis is final, if necessary; 
(b)  The occurrence of a natural disaster having a material adverse effect on the resource 

characteristics of the WAU; 
(c)  Deterioration in the condition of a resource characteristic in the WAU measured over a 12-

month period or no improvement in a resource characteristic in fair or poor condition in the 
WAU measured over a 12-month period unless the department determines, in cooperation with 
the departments of ecology, fish and wildlife, affected Indian tribes, forest land owners, and the 
public, that a longer period is reasonably necessary to allow the prescriptions selected to 
produce improvement; or 

(d)  The request of an owner of forest land in the WAU, which wishes to conduct a watershed 
analysis at its own expense. 

 Revision of an approved watershed analysis shall be conducted in accordance with the 
processes, methods, and standards set forth in this chapter, except that the revised watershed 
analysis shall be conducted only on the areas affected in the case of revisions under (b) or (c) of 
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this subsection, and may be conducted on areas smaller than the entire WAU in the case of 
revisions under (a) and (d) of this subsection.  The areas on which the watershed analysis 
revision is to be conducted shall be determined by the department and clearly delineated on a 
map before beginning the assessment revision.  Forest practices shall be conditioned under the 
current watershed analysis pending the completion of any revisions. 

 
WAC 222-22-100  Application review prior to watershed analysis.  .*The watershed analysis system 
established in this chapter is a principal methodology for assessing the effects on fish, water, and capital 
improvements of the state or its political subdivisions of two or more forest practices.  Recognizing that 
it will not be possible to achieve state-wide implementation of the analysis process for all WAUs for 
some time, the board hereby establishes certain interim regulatory measures pending watershed analysis 
on a given WAU.  These measures are designed to ensure use of the best available analysis techniques 
and existing authorities to protect fish, water, and capital improvements of the state or its political 
subdivisions. 

.*(1)  The department shall continue to use its implementation and enforcement authority to prevent 
damage to fish, water, and capital improvements of the state or its political subdivisions.  See 
chapter 222-46 WAC. 

.*(2)  The department shall condition the size of clearcut harvest applications in the significant rain-on-
snow zone where the department determines, using local evidence, that peak flows have resulted in 
material damages to public resources.  The department may prepare conditioning guidelines to 
assess and condition applications located in a significant rain-on-snow zone. 
(a)  Each year not later than August 31, the department shall provide a summary report of actions 

taken under rain-on-snow conditioning or conditioning guidelines to the appropriate board 
committee. 

(b)  Such conditioning authority shall expire upon completion of watershed analysis in a WAU. 
(c)  Nothing in this section shall require a watershed analysis to develop harvest size 

recommendations. 
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J.  Small Forest Landowner Database  
(The Assessment of Non-Industrial Private 
Forestlands by Water Resource Inventory 
Area) and Exempt 20-Acre Parcel 
Riparian Management Zones  
(An Assessment of Riparian Management 
Function)    

In passing the 1999 Forests and Fish Law, the Washington State Legislature directed the 
Forest Practices Board to adopt rules consistent with FFR recommendations.  The law 
included a provision that exempted a certain class of small forest landowners from some 
Forests and Fish forest practices rules.  On non-contiguous parcels of 20 acres or less, 
landowners who own less than 80 acres statewide are permitted to implement less 
stringent protection measures along fish-bearing waters.  On qualifying parcels, 
landowners may harvest trees closer to the water than allowed under the Forests and Fish 
forest practices rules. 
 
Concern over the potential negative effects of the exempt 20-acre parcel rules on aquatic 
habitat led the Washington Department of Natural Resources to study the issue as part of 
its effort to obtain federal assurances under the Endangered Species Act.  The agency 
completed two separate projects related to the exempt 20-acre parcel rules. 
In the first project, the Department of Natural Resources contracted with the Rural 
Technology Initiative (RTI) at the University of Washington.  RTI was asked to quantify 
the landscape-scale effects of the exempt 20-acre parcel rules by estimating the length of 
streams flowing through exempt parcels.  Exempt parcel stream length was then 
expressed as a proportion of total stream length in a certain geographic area in an attempt 
to quantify the potential effect.  The complete RTI report is included in this appendix. 
 
The second project was a collaborative effort among a group of scientists working to 
implement the Forests and Fish forest practices rules across the state.  The scientists were 
asked to assess the level of ecological benefit provided by riparian buffers established 
under the exempt 20-acre parcel rules.  Ecological benefit was defined in terms of the 
level of large woody debris recruitment and shade provided by the buffers relative to 
unmanaged forest conditions.  The white paper that resulted from this effort is included in 
this appendix. 
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EXECUTIVE SUMMARY 

ABSTRACT 

To fully implement recommendations made in the Forests and Fish Report (1999), the 
Washington State Department of Natural Resources is required to obtain Federal Assurances 
from the U.S. Fish and Wildlife Service and the National Marine Fisheries Service to ensure 
compliance with the Endangered Species Act.  A draft environmental impact statement 
(EIS) is being prepared by Tetra Tech FW Environmental Corporation in order to analyze 
the effects of the federal action and support the decision-making process. In support of the 
EIS, the Rural Technology Initiative (RTI) was contracted to provide riparian ownership 
statistics for forestland parcels qualifying for the 20-acre exemption from the Forests and 
Fish Rule package. This report details data collection, analysis methods and results of 
assembling geographic information and statistics about Washington’s exempt 20-acre 
forestland parcels. 

KEYWORDS: EXEMPT 20-ACRE FORESTLAND PARCELS, FEDERAL ASSURANCES, SMALL 
FOREST LANDOWNERS, NON-INDUSTRIAL PRIVATE FORESTLAND, FORESTS AND FISH 
REPORT, RIPARIAN STATISTICS 

SMALL FOREST LANDOWNER DATABASE HISTORY 

In 2001 the Washington State Department of Natural Resources, through the newly 
created Small Forest Landowner Office, commissioned work for a spatially explicit 
geographic information system (GIS) database that would help to better understand non-
industrial private forestland ownerships as well as provide statistical information for 
legislatively mandated reports. In attempting to construct a statewide spatial database of 
Washington’s non-industrial forestland parcels it was discovered that less than ¼ of the 
counties had geographic information systems and therefore a statewide spatial database 
could not be constructed. Instead, county assessor tax roles were collected from 
Washington’s forested counties and a statewide tabular database of non-industrial private 
forestland parcels was constructed. While the 2001 Small Forest Landowner Database 
(SFLODB) was a milestone in understanding small forestland parcels in Washington, its 
limited resolution of 1 square mile was not well suited to answer riparian ownership and 
contiguity questions. 

DATA COLLECTION & AVAILABILITY 

Since early 2001 many more counties have implemented geographic information systems 
to manage parcel information to bring the total to 28.  Of Washington’s 39 counties, 28 are 
considered “forested” and of those 28, the project team was able to collect GIS parcel data 
from 19 of them. This enabled analysis of nearly 70% of the 22 million forested acres in the 
state. Within the next year, at least 5 more of the forested counties should have GIS data 
available. 

In addition to county GIS parcel data, the National Land Cover Dataset was used to 
identify forestland, Washington State Department of Transportation data were used to 
identify Federal lands, Washington State Department of Ecology Water Resource Inventory 
Areas were used to delineate watersheds, State Office of Community Development data 



 

II 

were used to identify urban growth areas, and the Washington State Department of Natural 
Resources hydrology dataset was used for streams. 

EXEMPT 20-ACRE FORESTLAND PARCEL RIPARIAN ANALYSIS 

Per WAC 222-30-023 of the Forest Practice Rules (riparian management zones for 
exempt 20-acre parcels), on parcels of 20 contiguous acres or less, landowners with total 
parcel ownership of less than 80 forested acres shall not be required to leave the riparian 
buffers described in WAC 222-30-021 and 222-30-022, as amended in 2001.  Landowners 
under this category are subject to the riparian buffer rules and watershed analysis 
prescriptions in effect as of January 1, 1999, plus an additional fifteen percent volume 
requirement where watershed analysis prescriptions are not in effect.  These landowners 
must also meet the shade rule in effect January 1, 1999, (WAC 222-30-040). 

The proportion of streams on exempt 20-acre forestland parcels was determined 
through a straightforward GIS analysis in ArcInfo©. Water resource inventory areas, 
remotely sensed forestlands from the National Land Cover Dataset, Federal lands, urban 
growth areas and stream data were all overlaid to create output tables containing the logical 
union of these datasets. These attribute tables were then exported to Microsoft® Access© 
for compilation and statistical analysis. 

The process of selecting parcels from the county assessor’s GIS databases began with 
the selection of land use codes that were indicative of forestry. Most counties follow a 
scheme of land use codes that are similar to a list published by the Department of Revenue. 
Through discussions with county assessors and by analyzing GIS metadata it became clear 
that the most common land use codes associated with forestland parcels are: 87 - Classified 
forest land chapter 84.33 RCW; 88 - Designated forest land chapter 84.33 RCW, 91 - 
Undeveloped land; 92 - Noncommercial forest; 94 - Open space land classified under 
chapter 84.34 RCW; 95 – Timberland classified under chapter 84.34 RCW and occasionally 
99 - Other undeveloped land. 

Table 1 - Resource based land use codes published by the Washington State Department of Revenue. 
Most Washington Counties follow some variation of this land use scheme. 

Typical Washington State Land Use Codes 
Land Use Category Code Land Use Description 

81 Agriculture (not classified under current use law) 
82 Agriculture related activities 
83 Agriculture classified under current use chapter 84.34 RCW 
84 Fishing activities and related services 
85 Mining activities and related services 
86 Not presently assigned 
87 Classified forest land chapter 84.33 RCW 
88 Designated forest land chapter 84.33 RCW 

RESOURCE 
PRODUCTION AND 
EXTRACTION 

89 Other resource production 
91 Undeveloped land 
92 Noncommercial forest 
93 Water areas 

UNDEVELOPED 
LAND AND WATER 
AREAS 

94 Open space land classified under chapter 84.34 RCW 
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Typical Washington State Land Use Codes 
Land Use Category Code Land Use Description 

95 Timberland classified under chapter 84.34 RCW 
96 Not presently assigned 
97 Not presently assigned 
98 Not presently assigned [Ch.458-53 WAC-p.3] 
99 Other undeveloped land 

 

The selection of forestland parcels based on land use codes produced a list of 
“candidate” exempt 20-acre forestland parcels. As mentioned earlier, to be considered an 
exempt 20-acre forestland parcel, the parcel must only be 20-acres in size, and the landowner 
can not own more than 80-acres across the state. That is, on ownerships of less than 80 
acres, any non-contiguous parcels of 20-acres or less could potentially be exempt from the 
Forests and Fish Rules. Therefore it was necessary to utilize ownership information in the 
assessor data to aggregate parcels by owner and the GIS to determine contiguity. In some 
counties, due to acquisition or completeness issues, individual owners could not be identified 
so parcels were not aggregated or checked for contiguity in those counties. 

EXEMPT 20-ACRE FORESTLAND PARCEL STREAM STATISTICS BY WRIA 

In the 19 forested counties that were analyzed there were a total of almost 13,000 
exempt 20-acre parcels totaling over 110,000 acres. These numbers compare reasonably well 
with the 2001 (SFLODB) figures of 12,800 parcels and 132,000 acres. The differences in the 
number of owners can be explained by the detailed, owner-by-owner manual analysis that 
was done in 2001 to identify, across counties, unique owners. This detailed analysis would 
have the effect of reducing the number of owners. The additional acres in the 2001 
SFLODB can also be attributed to detailed orthophoto and Landsat analysis that identified 
additional forested acres of “undeveloped land” in Clark, King and Spokane Counties. 

This report uses two basic methods of reporting statistics. The first compares exempt 
20-acre forestland parcel acres and stream miles to the entire analyzed WRIA. The analyzed 
WRIA is the portion of a WRIA that is within counties that provided GIS data. The second 
compares exempt 20-acre forestland parcel acres and stream miles to the analyzed, forested, 
Forests and Fish WRIA. The analyzed, forested, Forests and Fish WRIA is the portion of a 
WRIA that is within counties that provided GIS data, is forested according to the 1999 
National Land Cover Dataset, and is not within an urban growth area or on Federal land. 
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Figure 1 - WRIA's with at least 33% of its area within counties that provided GIS data. 

For statistical reporting, any WRIA that had more than 2/3 of its area in counties that 
did not provide GIS data was disregarded. Such small sample sizes in these WRIAs would 
cause a great deal of uncertainty in the figures. Of the 42 WRIAs (see Figure 1) that did have 
at least 33% GIS coverage, a median of 0.60% (mean 1.28%, stdev 2.05%) of the analyzed 
streams in those WRIAs were on exempt 20-acre forestland parcels. Looking only at the fish 
bearing streams (DNR Water Types 1 – 3), a median of 0.97% (mean 1.81%, stdev 2.89%) 
of the analyzed streams in the WRIAs were on exempt 20-acre forestland parcels. The 
increase in the percentage of exempt 20-acre forestland parcel stream miles for only fish 
bearing streams can be attributed to the location of these parcels. Typically, these parcels are 
located in the rural-urban interface on lower elevation land that tends to have more fish 
bearing streams than those industrial forestlands higher in the watershed. 

Exempt 20-acre forestland parcel stream miles were then compared to the forested 
landscape regulated by the Forests and Fish Rules. Of the same 42 WRIAs that have at least 
33% GIS coverage, a median of 0.93% (mean 2.09%, stdev 3.98%) of the analyzed Forests 
and Fish forested streams were on exempt 20-acre forestland parcels. Looking at only the 
fish bearing streams, a median of 1.72% (mean 3.85%, stdev 7.86%) of the stream miles 
were on these parcels. The large standard deviation can be attributed to WRIA 12 – 
Chambers-Clover, which is almost entirely within the urban growth area of Tacoma. This 
causes the proportions to be over-represented when compared to the non-UGA and non-
Federal areas of the WRIA. 
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EXEMPT 20-ACRE FORESTLAND PARCEL STREAM STATISTICS BY EIS REGION 

In addition to analysis by WRIA, regions of similar physiographic features (Figure 2) 
were constructed from the WRIAs for statistical reporting. Summarized results by region can 
be found below.   

 
Figure 2 - WRIAs of similar features aggregated into regions for reporting purposes. 
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Table 2 - Forests and Fish exempt 20-acre stream miles as a percentage of analyzed stream miles. 

Exempt 20-acre Parcel Stream Miles / Analyzed Stream Miles 
REGION NAME Exempt 20-acre ANALYZED % 

Upper Columbia - Upstream of Grand Coulee 28.76 4,106.78 0.70%
North Puget Sound 95.01 10,813.51 0.88%
Upper Columbia - Downstream of Grand 
Coulee 

72.93 12,623.66 0.58%

Islands 1.14 163.07 0.70%
Olympic Coast 26.79 6,631.71 0.40%
West Puget Sound 124.75 2,481.79 5.03%
Columbia 0.00 1,460.07 0.00%
South Puget Sound 36.70 5,835.04 0.63%
Snake 0.00 1,160.35 0.00%
Middle Columbia 8.21 11,633.80 0.07%
Southwest 105.91 15,411.87 0.69%
Lower Columbia 170.40 13,716.10 1.24%

 
 
Table 3 - Forests and Fish exempt 20-acre stream miles as a percentage of analyzed regulated forested 
fish bearing stream miles. 

Exempt 20-acre Parcel Stream Miles / Analyzed Forested Forests and Fish Stream Miles 
REGION NAME Exempt 20-acre F&F % 

Upper Columbia - Upstream of Grand Coulee 28.76 1,933.34 1.49%
North Puget Sound 95.01 8,834.36 1.08%
Upper Columbia - Downstream of Grand 
Coulee 

72.93 3,137.80 2.32%

Islands 1.14 116.46 0.98%
Olympic Coast 26.79 6,423.30 0.42%
West Puget Sound 124.75 2,164.70 5.76%
Columbia 0.00 4.16 0.00%
South Puget Sound 36.70 5,208.67 0.70%
Snake 0.00 77.05 0.00%
Middle Columbia 8.21 3,542.04 0.23%
Southwest 105.91 14,310.49 0.74%
Lower Columbia 170.40 12,237.85 1.39%
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Table - Forests & Fish exempt 20-acre fish bearing stream miles as a percentage of analyzed stream 
miles. 

Exempt 20-acre Parcel Fish Bearing Stream Miles / Analyzed Fish Bearing Stream Miles 
REGION NAME Exempt 20-acre ANALYZED % 

Upper Columbia - Upstream of Grand Coulee 3.52 439.05 0.80%
North Puget Sound 46.13 3,174.86 1.45%
Upper Columbia - Downstream of Grand 
Coulee 

7.32 887.74 0.82%

Islands 0.09 34.94 0.27%
Olympic Coast 15.92 1,945.96 0.82%
West Puget Sound 42.86 784.83 5.46%
Columbia 0.00 19.08 0.00%
South Puget Sound 16.60 1,432.29 1.16%
Snake 0.00 25.21 0.00%
Middle Columbia 2.03 642.65 0.32%
Southwest 38.25 3,724.05 1.03%
Lower Columbia 47.32 2,506.31 1.89%
 
Table 4 - Forests and Fish exempt 20-acre fish bearing stream miles as a percentage of analyzed 
regulated fish bearing stream miles. 

Exempt 20-acre Parcel Fish Bearing Stream Miles / Analyzed Fish Bearing Forested Forests and Fish 
Streams 

REGION NAME Exempt 20-acre F&F % 
Upper Columbia - Upstream of Grand Coulee 3.52 215.26 1.64%
North Puget Sound 46.13 2,117.97 2.18%
Upper Columbia - Downstream of Grand 
Coulee 

7.32 258.07 2.84%

Islands 0.09 23.03 0.41%
Olympic Coast 15.92 1,784.22 0.89%
West Puget Sound 42.86 623.46 6.88%
Columbia 0.00 0.01 0.00%
South Puget Sound 16.60 1,037.25 1.60%
Snake 0.00 6.01 0.00%
Middle Columbia 2.03 447.62 0.45%
Southwest 38.25 3,094.84 1.24%
Lower Columbia 47.32 1,726.84 2.74%
 

USE OF THE REPORT 

This report should be used as a guide for replicating these results. Every effort has been 
made to document the process used to collect data, standardize GIS formats, analyze and 
overlay these datasets and generate statistics. In addition to providing process 
documentation, this report also provides some generalized statistics about riparian 
ownership as well as more detailed figures for each analysis that was run. The intention of 
this work and the report that follows is to provide some insight into the geographies and 
ownership patterns of Washington’s small forest landowners and the riparian zones they 
manage. 
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OBJECTIVES 

1) To better understand Washington State County Geographic Information Systems 
(GIS) data and capabilities, and the suitability of those data for use in a spatially 
accurate statewide Small Forest Landowner Database,  

2) To assess the cost of integrating those data into a comprehensive, seamless non-
industrial GIS database, and   

3) To analyze a portion of the county data in a way that will inform a broader 
assessment of Forest Practices Rules for small landowners. 

INTRODUCTION AND BACKGROUND 

Early in 2001, the Washington State Department of Natural Resources (DNR) initiated a 
data collection and compilation effort to construct the first spatially explicit database of 
Washington’s Non-Industrial Private Forestlands (NIPF). While this database was a 
milestone in understanding Washington State’s NIPF ownership patterns, the spatial 
resolution of these data were based on legal descriptions and is too coarse (1 square mile) to 
analyze riparian areas and contiguity issues. At the time of data collection in 2001, fewer than 
half of Washington’s counties had Geographic Information Systems (GIS) Parcel data. 

Since the first Small Forest Landowner Database (SFLODB) was constructed, there have 
been advances in many of Washington State’s counties towards digital parcel data, and a new 
assessment of NIPF ownership and assessors land use designations may yield an even 
greater number of NIPF owners than previously captured. For these reasons it is necessary 
to initiate an effort to construct a new SFLODB by collecting GIS data from counties where 
it is currently available. 

This report documents two phases of a proposed multi-phased approach toward an end 
goal of a complete Washington State GIS Parcel database of all known and suspected NIPF. 
The first phase involves assessment of county geographic information and estimation of cost 
for later phases. The second phase uses the available county GIS data to develop statistics on 
NIPF by water resource inventory area (WRIA), specifically exempt 20-acre forestland 
parcels. Later phases could integrate the available county GIS parcels into a seamless 
statewide layer and utilize scanning and data entry techniques to create spatial data for the 
remaining counties that do not currently have GIS parcels for integration into a seamless 
statewide layer. This report documents the completion of the first two phases. 

 

APPROACH 

The first step was to gather existing GIS data from Washington State’s 39 counties. In 
2001, during the first phase of the SFLODB, only about 14 counties had GIS data suitable 
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for analysis. Based on conversations with county assessors and others, it is now known that 
upward of 25 counties have suitable GIS parcel databases with many others on the horizon. 

Through phone calls, emails, and site visits, Rural Technology Initiative (RTI) staff and 
contractors contacted all 39 counties and collected GIS parcel data from those counties 
where available. In some cases, if data sharing agreements could not be agreed upon, data 
were purchased from the county. If no parcel information (such as land use, and timbered 
acres) was included with the GIS data then it was also necessary to collect assessor’s records. 
The county data collection effort took approximately two months to complete.  

After data had been received from a county, it was analyzed for completeness, projection 
information, documentation, attribute formats, number of parcels, and overall quality. Data 
quality information from the 39 counties was ranked for availability, completeness, quantity, 
and quality. Using the ranked information for each county, RTI staff compiled a document 
outlining each county's GIS capabilities and shortfalls along with predicted costs to: analyze 
NIPF watershed statistics; compile into a standardized GIS formation for creation of the 
GIS based SFLO database; and generate data for the counties that do not have GIS data. 
This county-by-county analysis enabled RTI staff to better predict costs associated with the 
latter phases of the project. 

The second phase involved the analysis of the spatial data gathered during Phase 1 to 
help inform the assessment of Forest Practices Rules for exempt 20-acre landowners. The 
first work product was a list of all WRIAs for Washington ranked in order of potential 
resource risk posed by Forest Practices Rules on exempt 20-acre parcels.  This ranked list 
was created using existing information, including: 1) the existing tabular 2001 SFLODB; 2) 
DNR hydrography data; 3) land use/land cover data; and 4) salmonid threatened and 
endangered species presence/absence data. The specific weighting strategy for determining 
WRIA rank was developed cooperatively by DNR, U.S. Fish and Wildlife Service, National 
Marine Fisheries Service and RTI staff. 

The second work product from Phase 2 was the compilation and analysis of county 
spatial parcel data.  GIS-based parcel data was obtained from counties where data was 
available.  These data were then used to conduct an analysis of exempt 20-acre parcels and 
their spatial relationship to mapped Type 1-5 waters on a WRIA basis.  Data compilation 
and analysis efforts were prioritized based on the potential resource risk associated with the 
Forest Practices Rules on exempt 20-acre parcels.  Those WRIAs ranking highest on the list 
described above (i.e., those posing the greatest potential risk) were given priority for analysis. 
Ultimately, all of the WRIAs in the State where data was available were analyzed and 
included in this report. 

This report includes a WRIA-specific information containing: 1) the number of, and area 
covered by exempt 20-acre parcels; 2) the length of streams on exempt 20-acre parcels 
summarized by mapped water type; 3) the number and type of threatened and endangered 
salmonid species; 4) the total forestland area; 5) forestland area subject to Forests and Fish 
Rules; and 6) the total length of streams summarized by mapped water type.  In addition, 
regional maps depicting the spatial distribution of exempt 20-acre parcels by WRIA were 
produced. 
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METHODS 

DATA COLLECTION 

COUNTY PARCELS 

Initially, RTI staff planned to contact all of Washington’s 39 counties. In speaking with a 
few of the county assessors and/or GIS departments it was discovered that the Community 
and Environment Spatial Analysis Center (CommEn Space) was collecting the same data 
needed for the county assessment and WRIA analysis. After contacting CommEn Space, 
RTI staff recognized an opportunity to utilize the recently collected data and contracted with 
CommEn Space to provide timely delivery of Washington’s county GIS parcel data. All 
parcel data received from CommEn Space was in Shapefile format in Washington Stateplane 
South Zone, NAD 1983, feet. Metadata for each county can be found in the  County Details 
Appendix. 

COUNTIES 

Washington State County boundaries were obtained from the Washington State 
Department of Transportation’s Geodata Website 
(http://www.wsdot.wa.gov/mapsdata/geodatacatalog). These data were in coverage format 
GCS North American 1983. Metadata for the County dataset can be found in the Metadata 
Appendix. 

WRIAS 

 Washington Water Resource Inventory Areas (WRIAs) were obtained from the 
Washington State Department of Ecology’s website 
(http://www.ecy.wa.gov/services/gis/data/data.htm). These data were in coverage format 
Washington Stateplane South Zone, NAD 1927, feet. Metadata for the WRIA dataset can be 
found in the Metadata Appendix. 

NATIONAL LAND COVER DATASET 

The National Land Cover Dataset was obtained from the USGS National Land Cover 
Consortium website (http://landcover.usgs.gov/natllandcover.html). These data were in 
Albers Conical Equal Area, NAD 1983, meters. Metadata for the NLCD dataset can be 
found in the Metadata Appendix. 

URBAN GROWTH AREAS 

The Urban Growth Areas were obtained from Sam Wentz (samw@cted.wa.gov) of the 
Washington State Office of Community Development via email. These data were in GCS 
North American 1983. Metadata for the Urban Growth Areas dataset can be found in the 
Metadata Appendix. 

FEDERAL LANDS 

The Federal Lands dataset was obtained from the Washington State Department of 
Transportation’s Geodata Website (http://www.wsdot.wa.gov/mapsdata/geodatacatalog). 
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These data were in GCS North American 1983. Metadata for the individual datasets that 
were combined to create the Federal Lands dataset can be found in the Metadata Appendix. 

STREAMS 

The Washington State Hydrology dataset was obtained from Sandra Bahr 
(sandra.bahr@wadnr.gov) of the Washington State Department of Natural Resources. These 
data were in Washington Stateplane South Zone, NAD 1927, feet. Metadata for the Hydro 
dataset can be found in the Metadata Appendix. 

EIS REGIONS 

The EIS Region dataset was constructed from the Department of Ecology’s WRIAs. 
WRIAs were aggregated into similar geographic regions. This dataset was originally 
constructed by Tetra Tech FW Environmental Corporation but was updated to match the 
most recent WRIA boundaries. These data were in Washington Stateplane South Zone, 
HPGN, feet. Metadata can be found in the Metadata Appendix. 

EQUIPMENT AND SOFTWARE 

COMPUTERS 

All computers used for analysis and data management were of the following 
specification: 

OS Name: Microsoft Windows XP Professional 

Version: 5.1.2600 Service Pack 1 Build 2600 

OS Manufacturer: Microsoft Corporation 

System Manufacturer: Dell Computer Corporation 

System Model: Precision WorkStation 350 

System Type: X86-based PC  

Processor: x86 Family Genuine Intel ~3049 MHz 

Processor: x86 Family Genuine Intel ~3049 MHz 

BIOS Version/Date: Dell Computer Corporation A01, 10/22/2002 

Total Physical Memory: 1,024.00 MB 

SOFTWARE 

Analysis was done using the Environmental Systems Research Institute’s (ESRI) ArcGIS 
and ArcInfo version 8.3, service pack 2. All database queries were done in Microsoft Access 
2002, service pack 2. Statistical reporting and calculations were done in Microsoft Excel 
2002, service pack 2. 
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DATA PREPARATION 

PROJECTIONS 

In order to comply with Washington State’s geospatial standard, all data were converted 
to coverages and projected to Washington Stateplane South Zone (FIPS 4602), North 
American Datum of 1983 High Precision GPS Network Adjustment, feet. To ensure data 
consistency, all parcel data were topologically constructed into polygons or lines using the 
ArcInfo command build. 

 Horizontal coordinate system 

 Projected coordinate system name: NAD 1983 HARN StatePlane 
Washington South FIPS 4602 Feet 

 Geographic coordinate system name: GCS North American 1983 HARN 

 Map Projection Name: Lambert Conformal Conic 

 Standard Parallel: 45.833333 

 Standard Parallel: 47.333333 

 Longitude of Central Meridian: -120.500000 

 Latitude of Projection Origin: 45.333333 

 False Easting: 1640416.666667 

 False Northing: 0.000000 

 Planar Coordinate Information 

 Planar Distance Units: survey feet 

 Coordinate Encoding Method: coordinate pair 

 Coordinate Representation 

 Abscissa Resolution: 0.001806 

 Ordinate Resolution: 0.001806 

 Geodetic Model 

 Horizontal Datum Name: D North American 1983 HARN 

 Ellipsoid Name: Geodetic Reference System 80 

 Semi-major Axis: 6378137.000000 
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 Denominator of Flattening Ratio: 298.257222 

 Bounding coordinates 

 Horizontal 

 In decimal degrees 

 West: -124.926702 

 East: -116.708501 

 North: 49.049337 

 South: 45.481139 

 In projected or local coordinates 

 Left: 576751.625000 

 Right: 2551197.750000 

 Top: 1355594.750000 

 Bottom: 81877.320313 
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SELECTION OF EXEMPT 20-ACRE PARCELS 

Possibly the most critical step in analyzing exempt 20-acre non-industrial parcels is the 
identification of those parcels using county GIS data and tax assessor records. While 28 
counties claim that they have GIS, RTI staff were only able to obtain data from 23 of them. 
Of those 23 counties, Island County had no attribute data; this left 22 counties with 
analyzable data. To ensure data consistency all of the county data were re-projected to the 
Washington State Stateplane South Zone NAD 83/91 projection. During the projection 
process, an item, SFLO_EXEMPT, was added to the county GIS data to flag exempt 20-
acre parcels once they were identified.  Of Washington’s 39 Counties, 28 are considered 
“forested” and of those 28, the project team was able to collect GIS parcel data from 19 of 
them. This enabled analysis of nearly 70% of the 22 million forested acres in the state. 

In the 19 forested counties that were analyzed there were a total of almost 13,000 
potentially exempt 20-acre parcels totaling over 110,000 acres. These numbers compare 
reasonably well with the 2001 Small Forest Landowner Database figures of 12,800 parcels 
and 132,000 acres. The differences in the number of owners can be explained by the 
detailed, owner by owner manual analysis that was done in 2001 to identify, across counties, 
unique owners. This detailed analysis would have the effect of reducing the number of 
owners. The additional acres in the 2001 SFLODB can be attributed to detailed orthophoto 
and Landsat analysis that identified additional forested acres of “undeveloped land” in Clark, 
King and Spokane Counties. 

This analysis captured parcels that were taxed as forestland by the counties. It is known 
that many forested parcels are not taxed as forestland even though they are forested. Future 
analyses will hopefully detect these owners through more detailed remote sensing techniques 
and better county assessor data. Even without these potentially missed parcels, this analysis 
provides a very detailed and thorough look at the geographies of potentially exempt 20-acre 
parcels in Washington State. 
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DETERMINATION OF ATTRIBUTES (ARCMAP) 

To determine which county parcels are non-industrial private forestlands the assessor’s 
tax codes and ownership information in the GIS data or the assessor’s tax tables were 
analyzed. At a minimum, these data should contain OWNER_NAME or OWNER_ID, 
OWNER_ADDRESS and LANDUSE, see Table 5. In order to separate the forestland 
parcels from non-forestland parcels it is necessary to identify which land use codes are 
associated with forestry or timber. Most of the counties in Washington State use some 
variation of the Washington State Department of Revenue’s “standard” land use codes, 
Table 6. Many counties provided detailed land use descriptions with their data, which made 
identification of forestland fairly straightforward. For counties that did not follow standard 
land use codes or provide metadata, a phone call was placed to the assessor’s office to 
determine which codes were appropriate to identify forestland. 

In many cases there were other fields in the attribute tables that assisted in identifying 
forestland. Common to many counties is a field referencing TIMBER_ACRES. This field 
was a good indicator of property being taxed as forestland and was often used in addition to 
land use codes to identify forestland. While every effort was made to use land use codes that 
represented forestland, it is known from previous research that not all forestland parcels can 
be identified using the assessor’s land use codes. Detailed analysis done in the spring of 2002 
that involved remote sensing (LANDSAT and aerial photography) and rigorous examination 
of county GIS data revealed that often land uses of “Undeveloped Land” or “Vacant” were 
also forestland subject to Forests and Fish regulation. Unfortunately, not all of these 
undeveloped or vacant parcels are forested and therefore cannot be included with any level 
of confidence in the identification of forestland. It is known that utilizing county assessor’s 
parcel attributes alone is not sufficient for identifying forestlands in Washington. However, 
based on these detailed examinations of a few counties, it is likely that utilizing assessor’s 
attributes alone will identify the majority of forested parcels in the State. 

For more information about specific counties and details on each county's assessor's 
data, see  County Details in the Appendix. 
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Table 5 - Status of county assessor attribute data associated with the county GIS parcels. Notice that 
there are 5 counties that have GIS data that the project team was not able to acquire in time for 
analysis. 

Status of County Assessor Attribute Data 

County Data Acquired Owner Name Owner 
Address 

Land Use 
Code 

Adams No No       
Asotin No No       
Benton Yes Yes Yes Yes Yes 
Chelan Yes Yes Yes Yes Yes 
Clallam Yes Yes Yes Yes Yes 
Clark Yes No Yes Yes Yes 
Columbia No No       
Cowlitz Yes Yes Yes Yes Yes 
Douglas Yes Yes Yes Yes Yes 
Ferry Yes No       
Franklin Yes Yes Yes No Yes 
Garfield No No       
Grant Yes No       
Grays Harbor Yes Yes Yes Yes Yes 
Island Yes Yes No No No 
Jefferson Yes Yes No No Yes 
King Yes Yes Yes   Yes 
Kitsap Yes Yes No Yes Yes 
Kittitas Yes No       
Klickitat Yes Yes Yes Yes Yes 
Lewis Yes Yes Yes Yes Yes 
Lincoln No No       
Mason No No       
Okanogan Yes Yes Yes Yes Yes 
Pacific Yes No       
Pend Oreille No No       
Pierce Yes Yes Yes Yes Yes 
San Juan Yes Yes Yes Yes Yes 
Skagit Yes Yes Yes Yes Yes 
Skamania No No       
Snohomish Yes Yes Yes Yes Yes 
Spokane Yes Yes Yes Yes Yes 
Stevens No No       
Thurston Yes Yes Yes Yes Yes 
Wahkiakum No No       
Walla Walla Yes No       
Whatcom Yes Yes Yes Yes Yes 
Whitman No No       
Yakima Yes Yes No No Yes 
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Table 6 - Typical Washington State Tax Assessors Land Use Codes. 

Typical Washington State Land Use Codes 
Land Use Category Code Land Use Description 

11 Household, single family units 
12 Household, 2-4 units 
13 Household multi-units (5 or more) 
14 Residential hotels - condominiums 
15 Mobile home parks or courts 
16 Hotels/motels 
17 Institutional lodging 
18 All other residential not elsewhere coded 

RESIDENTIAL 

19 Vacation and cabin 
21 Food and kindred products 
22 Textile mill products 
23 Apparel and other finished products made from fabrics, leather, 

and similar materials 
24 Lumber and wood products (except furniture) 
25 Furniture and fixtures 
26 Paper and allied products 
27 Printing and publishing 
28 Chemicals 
29 Petroleum refining and related industries 
30 Rubber and miscellaneous plastic products 
31 Leather and leather products 
32 Stone, clay and glass products 
33 Primary metal industries 
34 Fabricated metal products 
35 Professional scientific, and controlling instruments; photographic 

and optical goods; watches and clocks 
36 Not presently assigned 
37 Not presently assigned 
38 Not presently assigned 

MANUFACTURING 

39 Miscellaneous manufacturing 
41 Railroad/transit transportation 
42 Motor vehicle transportation 
43 Aircraft transportation 
44 Marine craft transportation 
45 Highway and street right of way 
46 Automobile parking 
47 Communication 
48 Utilities 

TRANSPORTATION, 
COMMUNICATION, 
AND UTILITIES 

49 Other transportation, communication, and utilities not classified 
elsewhere 

51 Wholesale trade 
52 Retail trade – building materials, hardware, and farm equipment 
53 Retail trade - general merchandise 

TRADE 

54 Retail trade – food 
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Typical Washington State Land Use Codes 
Land Use Category Code Land Use Description 

55 Retail trade - automotive, marine craft, aircraft, and accessories 
56 Retail trade - apparel and accessories 
57 Retail trade - furniture, home furnishings and equipment 
58 Retail trade - eating and drinking 
59 Other retail trade 
61 Finance, insurance, and real estate services 
62 Personal services 
63 Business services 
64 Repair services 
65 Professional services 
66 Contract construction services 
67 Governmental services 
68 Educational services 

SERVICES 

69 Miscellaneous services 
71 Cultural activities and nature exhibitions 
72 Public assembly 
73 Amusements 
74 Recreational activities 
75 Resorts and group camps 
76 Parks 
77 Not presently assigned 
78 Not presently assigned 

CULTURAL, 
ENTERTAINMENT 
AND 
RECREATIONAL 

79 Other cultural, entertainment and recreational 
81 Agriculture (not classified under current use law) 
82 Agriculture related activities 
83 Agriculture classified under current use chapter 84.34 RCW 
84 Fishing activities and related services 
85 Mining activities and related services 
86 Not presently assigned 
87 Classified forest land chapter 84.33 RCW 
88 Designated forest land chapter 84.33 RCW 

RESOURCE 
PRODUCTION AND 
EXTRACTION 

89 Other resource production 
91 Undeveloped land 
92 Noncommercial forest 
93 Water areas 
94 Open space land classified under chapter 84.34 RCW 
95 Timberland classified under chapter 84.34 RCW 
96 Not presently assigned 
97 Not presently assigned 
98 Not presently assigned [Ch.458-53 WAC-p.3] 

UNDEVELOPED 
LAND AND WATER 
AREAS 

99 Other undeveloped land 
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SELECTION QUERY (ARCMAP) 

Once attributes have been identified for a county, a selection query is constructed to 
select those parcels taxed as forestland. In ArcMap, the attribute table was queried with a 
standard SQL query of typical form: NIPF Query: "LAND-USE" = 'CLASSIFIED 
TIMBER' OR "LAND-USE" = 'DESIGNATED TIMBER' OR "LAND-USE" = 'OPEN 
SPACE TIMBER' OR "LAND-USE" = 'OPEN SPACE/OPEN SPACE' OR "LAND-
USE" = 'TREES'. Through discussions with county assessors and by analyzing GIS 
metadata it became clear that the most common land use codes associated with forestland 
parcels are: 87 - Classified forest land chapter 84.33 RCW, 88 - Designated forest land 
chapter 84.33 RCW, 91 - Undeveloped land, 92 - Noncommercial forest, 94 - Open space 
land classified under chapter 84.34 RCW, 95 – Timberland classified under chapter 84.34 
RCW and occasionally 99 - Other undeveloped land. 

While selecting parcels that met the conditions of the query was straight forward, some 
criteria were developed to identify those forested parcels. Misinterpretation of county 
metadata, misunderstandings in discussions with county assessor’s staff and outdated county 
data could all contribute to errors in the selection of forestland. As a rule project staff relied 
on a conservative policy of parcel identification, flagging only those parcels as forested that 
could be proven by the assessor’s data. Once forested parcels had been selected in ArcMap 
the attribute table for the forested parcels was exported to Microsoft Access. 

AGGREGATION OF OWNERSHIPS (MICROSOFT ACCESS) 

Of interest are only those parcels that are owned by landowners who have less than 80 
acres statewide, therefore parcels must be aggregated together that are owned by the same 
person or organization. In Access landowners who owned less than 80 acres were selected 
with a standard SQL query, Figure 3. 

SELECT FOREST_TAX_PARCELS.OWNER_NAME, 
Sum([AREA]/43560) AS ACRES FROM FOREST_TAX_PARCELS 
GROUP BY FOREST_TAX_PARCELS.OWNER_NAME HAVING 
(((Sum([AREA]/43560))<80)). 

Figure 3 - This query produces a list of owners who meet the condition of less than 80 acres in the 
county. 

Landowners were aggregated on a county by county basis. Ideally, landowners would be 
identified statewide as owning less than 80 acres. However, because there are differences 
between counties in the way that names, land use codes and addresses are stored, there was 
no way to identify landowners consistently across county boundaries without going through 
each parcel by hand and making judgment calls. Due to the schedule, it was not feasible for 
staff to aggregate by hand all of the forested parcels in the state. This potential source of 
error has the effect of identifying more landowners whose exempt 20-acre parcels are 
included in the analysis. 



 

13 

SUBSET OF EXEMPT 20-ACRE PARCELS AND PARCEL IDENTIFICATION (MICROSOFT 
ACCESS) 

For those landowners who own less than 80 acres across the state, parcels to be 
considered are those that are non-contiguous and are 20-acres or less in size. To identify the 
exempt 20-acre parcels a standard SQL query was written in Access, Figure 4. In counties 
where owner names could not be guaranteed as unique, addresses were used to supplement 
owner names. 

SELECT FOREST_TAX_PARCELS.PARCEL_ID, [AREA]/43560 AS 
ACRES INTO EXEMPT_PARCEL_IDS FROM 
OWNERS_WITH_LESS_THAN_80_ACRES_QUERY INNER JOIN 
FOREST_TAX_PARCELS ON 
OWNERS_WITH_LESS_THAN_80_ACRES_QUERY.OWNER_NAME 
= FOREST_TAX_PARCELS.OWNER_NAME WHERE 
((([AREA]/43560)<=20)).  

Figure 4 - These queries produce a list of parcel ID’s that are forested, owned by an owner with 
less than 80 acres total in the county and are exempt 20-acres or less. 

JOIN AND FLAG EXEMPT 20-ACRE PARCELS (ARCMAP) 

After identifying the forested exempt 20-acre parcel IDs the Access table was joined to 
the original ArcInfo Coverage in ArcMap and the flag item SFLO_EXEMPT was calculated 
to 1 indicating that a parcel had the potential to be a exempt 20-acre exempt forest 
landowner parcel. 

DISSOLVE PARCELS BY OWNER NAME/ID 

In addition to acreage considerations, a landowner who owns two parcels that are next 
to each other (or “contiguous”) that sum to more than 20-acres would not be considered an 
exempt forestland owner. To standardize the structure of the county GIS data, the owner 
item in the attribute table was renamed to “OWNER.” Next, in ArcEdit, all parcels were 
selected that had the potential flag SFLO_EXEMPT set to 1. These parcels were exported 
to a new coverage and topologically built into polygons. To identify parcels of the same 
owner that are contiguous, a dissolve command was issued in ArcInfo on the item OWNER. 
After dissolving, all parcels that were 20-acres or less were selected and exported to a new 
coverage. With this new coverage a new item called COUNTY was added which was set 
equal to the name of the county where these data came from. The AML that automated this 
process can be found in the Appendices - Scripts & AML’s – 
SFLO_MAKE_EXEMPT.AML. 

APPEND EXEMPT 20-ACRE PARCELS 

The last step in creating the “Available Statewide Exempt Forest Landowner GIS 
Coverage” was to append all of the counties into a single statewide coverage. To append the 
county parcels into a single coverage the ArcInfo command “APPEND” was used. After 
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appending the counties together, these data were topologically constructed into polygons 
using the ArcInfo command “BUILD.” 
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ANALYSIS AND DISCUSSION 

SELECTION OF STREAMS 

PURPOSE 

Stream data were necessary in order to generate the statistics on riparian ownership by 
exempt forestland owners. Stream data provided by the Washington State Department of 
Natural Resources contains many types of water features in the state including lakes, 
estuaries, wetlands, small streams and large rivers. While small streams can be represented 
adequately with a single line, larger streams may be more appropriately represented with a 
polygon. These different ways of representing the same geographic feature necessitate 
choosing which features to include in the analysis.  

METHOD 

For this analysis, lakes, wetlands, shorelines and estuaries are not being considered. This 
leaves only line features to be analyzed. However, within the line features there are 
representations of shorelines and stream banks. This necessitates eliminating those features 
by using attributes available in the hydro data. An attribute called HYDRO.LINE.TY 
classifies the line data as one of 5 types, Table 7. 

Table 7 - Hydro line types in the Washington State Department of Natural Resources GIS hydro 
dataset. 

HYDRO.LINE.TYPE.CODE LOOKUP TABLE 
CODE LABEL DESCRIPTION 
10 STREAM Single-line watercourse segment 
20 INTERIOR Water body & braided watercourse interior line 
30 PERIMETER Water body perimeter line 
40 STREAM/PERIM Watercourse segment and water body perimeter 
50 M/E SHORELN Marine/Estuarine shoreline (MHT) 

 

For this analysis, the project team determined that hydro line types 10, 20 and 40 were 
the most applicable to the project. All results and analysis that was done does not include 
“water body perimeter lines” or “marine/estuarine shorelines,” essentially shorelines and 
lakes.  

Most of the statistics generated for this project are stated by DNR Water Type. DNR 
water typing goes from 1 – 9 with a 0 indicating township lines. The attribute 
WATER.TYPE.CD was used for this purpose.  
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Table 8 - Washington State Department of Natural Resources water typing codes for the hydro 
dataset. 

WATER.TYPE.CD.CODE LOOKUP TABLE 
CODE LABEL DESCRIPTION 
1 TYPE 1 Shorelines of statewide significance 
2 TYPE 2 Waters of high use & importance in water quality 
3 TYPE 3 Waters of medium use & importance in water quality 
4 TYPE 4 Waters with influence on downstream water quality 
5 TYPE 5 Waters not included in types 1 through 4 
9 UNCLASSIFIED Unclassified water feature 

 

RESULTS 

 
Figure 5 - DNR Water Type 1 - 3 streams. Notice the absence of streams on Federal land. Streams 
on Federal land are all "unclassified". 

ACCURACY 

There is much debate about the accuracy of the DNR hydro GIS dataset. The debate is 
focused not only on the typing of the streams but also on the accuracy on the positions of 
the streams. The stated scale of these dataset is 1:24,000 which implies that these data are 
accurate to about 40 feet.  
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SELECTION OF FORESTLAND 

PURPOSE 

To generate useful stream statistics, exempt forestland parcels needed to be compared to 
other forested lands in addition to the entire WRIA. The 1992 National Land Cover Dataset 
(published in 1999) provided a means of identifying forestland utilizing LANDSAT data and 
a few other ancillary sources. 

METHOD 

To identify forestland in the National Land Cover Dataset attributes had to be selected 
that indicated forest. Of the 21 classified land cover types 4 were chosen to represent 
forestland, 33- Transitional (usually clear cuts), 41 – Deciduous Forest, 42 – Evergreen 
Forest, and 43 – Mixed Forest, Table 9 using ArcInfo GRID: 

GRID: FOREST_GRID = CON(NLCD GE 33, NLCD LE 43, 1, 0, 0) 
 
Table 9 - National Land Cover Dataset classifications from circa 1992 LANDSAT images. 

National Land Cover Dataset Classification Codes 
ID Type Class Definitions 

11 Water Open Water Open Water - areas of open water, generally with less 
than 25 percent or greater cover of water (per pixel). 

12 Water Perennial Ice/ 
Snow 

Perennial Ice/Snow - All areas characterized by year-long 
cover of ice and/or snow. 

21 Developed Low Intensity 
Residential 

Low Intensity Residential - Includes areas with a mixture 
of constructed materials and vegetation. Constructed 
materials account for 30-80 percent of the cover. 
Vegetation may account for 20 to 70 percent of the 
cover. These areas most commonly include s 

22 Developed High Intensity 
Residential 

High Intensity Residential - Includes heavily built up 
urban centers where people reside in high numbers. 
Examples include apartment complexes and row houses. 
Vegetation accounts for less than 20 percent of the cover. 
Constructed materials account for  

23 Developed Commercial/ 
Industrial/ 
Transportation 

Commercial/Industrial/Transportation - Includes 
infrastructure (e.g. roads, railroads, etc.) and all highways 
and all developed areas not classified as High Intensity 
Residential. 

31 Barren Bare Rock/ 
Sand/Clay 

Bare Rock/Sand/Clay - Perennially barren areas of 
bedrock, desert, pavement, scarps, talus, slides, volcanic 
material, glacial debris, and other accumulations of 
earthen material. 

32 Barren Quarries/Strip 
Mines/Gravel Pits

Quarries/Strip Mines/Gravel Pits - Areas of extractive 
mining activities with significant surface expression. 

33 Barren Transitional Transitional - Areas of sparse vegetative cover (less than 
25 percent that are dynamically changing from one land 
cover to another, often because of land use activities. 
Examples include forest clear cuts, a transition phase 
between forest and agricultural 
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National Land Cover Dataset Classification Codes 
ID Type Class Definitions 

41 Vegetated; 
Natural 
Forested 
Upland 

Deciduous Forest Deciduous Forest - Areas dominated by trees where 75 
percent or more of the tree species shed foliage 
simultaneously in response to seasonal change. 

42 Vegetated; 
Natural 
Forested 
Upland 

Evergreen Forest Evergreen Forest - Areas characterized by trees where 75 
percent or more of the tree species maintain their leaves 
all year. Canopy is never without green foliage. 

43 Vegetated; 
Natural 
Forested 
Upland 

Mixed Forest Mixed Forest - Areas dominated by trees where neither 
deciduous nor evergreen species represent more than 75 
percent of the cover present. 

51 Shrubland Shrubland Shrubland - Areas dominated by shrubs; shrub canopy 
accounts for 25-100 percent of the cover. Shrub cover is 
generally greater than 25 percent when tree cover is less 
than 25 percent. Shrub cover may be less than 25 percent 
in cases when the cover of other life forms (e.g. 
herbaceous or tree) is less than 25 percent and shrubs 
cover exceeds the cover of the other life forms. 

61 Non-natural 
Woody 

Orchards/ 
Vineyards/ Other 

Orchards/Vineyards/Other - Orchards, vineyards, and 
other areas planted or maintained for the production of 
fruits, nuts, berries, or ornamentals. 

71 Herbaceous 
Upland 

Grasslands/ 
Herbaceous 

Grasslands/Herbaceous - Areas dominated by upland 
grasses and forbs.  In rare cases, herbaceous cover is less 
than 25 percent, but exceeds the combined cover of the 
woody species present. These areas are not subject to 
intensive management, but they are often utilized for 
grazing. 

81 Herbaceous 
Planted/ 
Cultivated 

Pasture/Hay Pasture/Hay - Areas of grasses, legumes, or grass-legume 
mixtures planted for livestock grazing or the production 
of seed or hay crops. 

82 Herbaceous 
Planted/ 
Cultivated 

Row Crops Row Crops - Areas used for the production of crops, 
such as corn, soybeans, vegetables, tobacco, and cotton. 

83 Herbaceous 
Planted/ 
Cultivated 

Small Grains Small Grains - Areas used for the production of 
graminoid crops such as wheat, barley, oats, and rice 

84 Herbaceous 
Planted/ 
Cultivated 

Fallow Fallow - Areas used for the production of crops that are 
temporarily barren or with sparse vegetative cover as a 
result of being tilled in a management practice that 
incorporates prescribed alternation between cropping and 
tillage. 

85 Herbaceous 
Planted/ 
Cultivated 

Urban/ 
Recreational 
Grasses 

Urban/Recreational Grasses - Vegetation (primarily 
grasses) planted in developed settings for recreation, 
erosion control, or aesthetic purposes. Examples include 
parks, lawns, golf courses, airport grasses, and industrial 
site grasses. 

91 Wetlands Woody Wetlands Woody Wetlands - Areas where forest or shrubland 
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National Land Cover Dataset Classification Codes 
ID Type Class Definitions 

vegetation accounts for 25-100 percent of the cover and 
the soil or substrate is periodically saturated with or 
covered with water. 

92 Wetlands Emergent 
Herbaceous 
Wetlands 

Emergent Herbaceous Wetlands - Areas where perennial 
herbaceous vegetation accounts for 75-100 percent of the 
cover and the soil or substrate is periodically saturated 
with or covered with water. 

 

The National Land Cover Dataset is a raster dataset with a cell size of 30 meters. 
ArcInfo GRID was used to select out the forested cells: FOREST = CON( NLCD >= 33, 
NLCD <= 43, 1, 0, 0 ). The resulting grid was then used to overlay on the vector polygon 
datasets for analysis. 

RESULTS 

 
Figure 6 - National Land Cover Dataset Forestland in Washington State. 

ACCURACY 

Each Landsat Thematic Mapper image used to create the NLCD was precision terrain-
corrected, using 3-arc-second digital terrain elevation data (DTED), and georegistered, using 
ground control points. This resulted in a root mean square registration error of less than 1 
pixel (30 meters). Classification errors can be expected and since the Landsat images are 
from 1992 some land use changes should be expected. 
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SELECTION OF FORESTS AND FISH LANDS 

PURPOSE 

In addition to comparing exempt forestland owners to forestland it was decided to also 
compare them only to lands that are also regulated by the Forests and Fish Rules. Forests 
and Fish Lands would include forestland that was not federally managed or within an urban 
growth area. 

METHOD 

Forests and Fish Land was identified by using the ArcInfo GRID command 
COMBINE: 

ARC: POLYGRID FEDERAL FED_GRID FEDERAL 
 
ARC: POLYGRID WRIA WRIA_GRID WRIA_NR 
 
ARC: POLYGRID UGA UGA_GRID UGA 
 
GRID: WRIA_FF_GRID = COMBINE( WRIA_GRID, FOREST_GRID, FED_GRID, 
UGA_GRID ) 
 

The WRIA_FF_GRID was then converted into a coverage using the ArcInfo command 
GRIDPOLY: 

GRID: WRIA_FF_NLCD = GRIDPOLY(WRIA_FF_GRID) 
 

 The resulting table, Table 10, can then be used to identify Forests and Fish land by 
querying: SELECT FOREST_GRID = 1 and FED_GRID = 0 and UGA_GRID = 0. 

Table 10 - Table resulting from a COMBINE operation to identify Forests and Fish lands. 

WRIA_FF_NLCD 
AREA PERIMETER WRIA_GRID FOREST_GRID FED_GRID UGA_GRID

1.8994670000 8407494 62 1 1 0
4339962 23423.25 62 0 1 0
164741.3 2756 62 1 1 0

1.3252540 81301.5 62 0 1 0
9665.344 393.25 62 1 1 0
19379.88 590.5 62 0 1 0
9702.25 394 62 1 1 0

19392.19 590.75 62 1 1 0
552252.9 8071 62 1 1 0
19404.5 591 62 1 1 0
9702.25 394 62 1 1 0
9702.25 394 62 1 1 0

29045.22 787.25 62 0 1 0
77544.13 1575 62 1 1 0
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RESULTS 

 
Figure 7 - Forests and Fish Lands identified by subtracting Federal Lands and Urban Growth Areas 
from the forested National Land Cover Dataset lands. 

ACCURACY 

In the analysis it was recognized that there were a few exempt forestland parcels within 
UGAs. The fraction of exempt forestland parcels within UGAs however was minimal and 
therefore it was reasoned appropriate to eliminate UGAs from Forests and Fish lands. There 
are also some data consistency issues with these datasets. Some of the Federal datasets were 
of source scale 1:24,000 (~40 ft errors) and others were unknown. The UGA dataset was 
stated to have an appropriate scale of around 1:100,000 (~200 ft errors). 

SELECTION OF ANALYZABLE AREAS 

PURPOSE 

Since county parcel data were not able to be collected for the entire state and because 
WRIAs are of different sizes it was necessary to analyze the WRIAs and provide statistics as 
a proportion of the total (i.e. percent of type 3 streams on exempt forestland parcels). This 
worked well in WRIAs where we had parcel data for all counties but failed to provide useful 
information when parcel data were available for only a portion of a WRIA, maybe 1 county 
out of 4. To “equalize” all the statistics associated with the WRIAs the concept of 
“analyzable WRIAs” was developed. The analyzable WRIA was the portion of a WRIA that 
was within a county or counties that provided GIS parcel data. 
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METHOD 

To identify “analyzable areas” an item called GIS was added to the county coverage. 
This coverage was then dissolved using the ArcInfo command “DISSOLVE.” These GISs 
enabled areas were then designated as the analyzable area of the state. 

 

RESULTS 

 
Figure 8 - Counties in Washington State that provided GIS parcel data for the analysis. These areas 
are considered to be "analyzable". 

ACCURACY 

Not Applicable 

DETERMINATION OF WRIA ACRES 

PURPOSE 

It was necessary to determine WRIA acres to provide a background for area statistics as 
a proportion of the area of WRIAs. 

METHOD 

To determine the WRIA acres the area attribute of the GIS was converted from feet to 
acres. There was another attribute in the WRIA table called WRIA_AREA_ACR_QT. While 
the acreage numbers in this attribute were similar to the numbers generated by the GIS, it 



 

23 

was decided that GIS acres would be used for consistency with other datasets, Figure 9 and 
Table 11. 

SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS NAME, 
[AREA]/43560 AS [WRIA ACRES] FROM WRIA ORDER BY 
WRIA.WRIA_NR; 

Figure 9 - WRIA_NAMES_AND_ACRES SQL query. 

RESULTS 

Table 11 - WRIA names and acres. 

VW_SELECT_WRIA_NAMES_AND_ACRES 
WRIA NAME WRIA ACRES 

1 Nooksack 1,036,820.69
2 San Juan 398,414.28
3 Lower Skagit / Samish 472,967.26
4 Upper Skagit 1,567,153.11
5 Stillaguamish 461,074.52
6 Island 332,540.61
7 Snohomish 1,222,286.46
8 Cedar-Sammamish 439,223.27
9 Duwamish-Green 372,393.35

10 Puyallup-White 673,204.96
11 Nisqually 491,308.01
12 Chambers-Clover 114,929.32
13 Deschutes 186,925.62
14 Kennedy-Goldsborough 244,175.08
15 Kitsap 631,206.20
16 Skokomish-Dosewallips 409,034.97
17 Quilcene-Snow 400,922.52
18 Elwah-Dungeness 651,081.06
19 Lyre-Hoko 503,280.86
20 Soleduc 960,473.64
21 Queets-Quinault 863,601.82
22 Lower Chehalis 939,455.87
23 Upper Chehalis 830,818.40
24 Willapa 815,128.54
25 Grays/Elochoman 323,111.94
26 Cowlitz 1,594,937.27
27 Lewis 837,416.86
28 Salmon-Washougal 316,927.37
29 Wind-White Salmon 576,987.05
30 Klickitat 922,912.39
31 Rock-Glade 1,058,817.32
32 Walla Walla 907,834.86
33 Lower Snake 462,597.59
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VW_SELECT_WRIA_NAMES_AND_ACRES 
WRIA NAME WRIA ACRES 

34 Palouse 1,765,555.41
35 Middle Snake 1,440,125.67
36 Esquatzel Coulee 1,058,779.99
37 Lower Yakima 1,862,444.62
38 Naches 707,011.11
39 Upper Yakima 1,368,954.29
40 Alkali-Squilchuck 539,187.91
41 Lower Crab 1,621,421.16
42 Grand Coulee 484,499.68
43 Upper Crab-Wilson 1,185,642.02
44 Moses Coulee 730,155.30
45 Wenatchee 878,422.09
46 Entiat 305,764.73
47 Chelan 668,151.21
48 Methow 1,359,197.61
49 Okanogan 1,342,534.15
50 Foster 577,328.99
51 Nespelem 144,378.39
52 Sanpoil 628,487.76
53 Lower Lake Roosevelt 326,297.34
54 Lower Spokane 566,254.23
55 Little Spokane 433,386.33
56 Hangman 291,002.96
57 Middle Spokane 183,439.95
58 Middle Lake Roosevelt 707,476.29
59 Colville 652,181.93
60 Kettle 656,461.62
61 Upper Lake Roosevelt 368,842.64
62 Pend Oreille 789,828.60
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Figure 10 - Washington State WRIAs. 

ACCURACY 

The accuracy of the analysis was dependent on the WRIA dataset, see the Metadata 
Appendix. 

DETERMINATION OF GIS ACRES BY WRIA 

PURPOSE 

In order to assess how much of a WRIA was analyzed it is necessary to know the GIS 
acres by WRIA. GIS acres by WRIA are the amount of a WRIA located in counties that 
supplied assessor parcel GIS data. 

METHOD 

The ArcInfo command UNION was used to create a dataset that was the logical union 
of the county and WRIA coverages. Summarizing the total acres of counties with GIS data 
within a WRIA yielded the number of GIS acres by WRIA, Figure 11 and Table 12. 

ARC: INTERSECT WRIA COUNTY WRIA_COUNTY 
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SELECT WRIA_COUNTY.WRIA_NR AS WRIA, 
WRIA_COUNTY.WRIA_NM AS [WRIA NAME], 
Sum(WRIA_COUNTY.AREA/43560) AS [GIS ACRES] FROM 
WRIA_COUNTY WHERE (((WRIA_COUNTY.GIS)=1)) GROUP BY 
WRIA_COUNTY.WRIA_NR, WRIA_COUNTY.WRIA_NM; 

Figure 11 - GIS_ACRES_BY_WRIA SQL query. 

RESULTS 

Table 12 - Acres of each WRIA that had counties with GIS parcel data. 

VW_SELECT_GIS_ACRES_BY_WRIA 
WRIA WRIA NAME GIS ACRES 

1 Nooksack 1,036,413.92
2 San Juan 398,196.19
3 Lower Skagit / Samish 472,639.80
4 Upper Skagit 1,567,121.94
5 Stillaguamish 461,051.43
6 Island 753.28
7 Snohomish 1,222,198.30
8 Cedar-Sammamish 439,149.72
9 Duwamish-Green 372,352.50

10 Puyallup-White 673,203.87
11 Nisqually 491,308.02
12 Chambers-Clover 114,929.32
13 Deschutes 186,886.37
14 Kennedy-Goldsborough 36,229.21
15 Kitsap 550,150.60
16 Skokomish-Dosewallips 166,312.35
17 Quilcene-Snow 400,866.40
18 Elwah-Dungeness 651,081.05
19 Lyre-Hoko 500,790.45
20 Soleduc 945,168.44
21 Queets-Quinault 851,818.59
22 Lower Chehalis 802,464.16
23 Upper Chehalis 793,344.61
24 Willapa 123,590.50
25 Grays/Elochoman 85,967.51
26 Cowlitz 1,410,511.85
27 Lewis 427,996.36
28 Salmon-Washougal 211,743.32
29 Wind-White Salmon 198,401.68
30 Klickitat 922,798.91
31 Rock-Glade 534,045.99
33 Lower Snake 263,193.90
34 Palouse 252,394.50
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VW_SELECT_GIS_ACRES_BY_WRIA 
WRIA WRIA NAME GIS ACRES 

35 Middle Snake 0.50
36 Esquatzel Coulee 531,899.42
37 Lower Yakima 1,420,874.14
38 Naches 634,653.08
39 Upper Yakima 206,560.37
40 Alkali-Squilchuck 120,931.89
41 Lower Crab 8,394.42
42 Grand Coulee 68,659.12
43 Upper Crab-Wilson 30,837.42
44 Moses Coulee 682,066.89
45 Wenatchee 878,285.65
46 Entiat 305,764.79
47 Chelan 668,150.85
48 Methow 1,359,157.27
49 Okanogan 1,342,529.55
50 Foster 577,329.12
51 Nespelem 123,521.44
52 Sanpoil 209,089.71
53 Lower Lake Roosevelt 44,270.36
54 Lower Spokane 159,454.74
55 Little Spokane 265,457.95
56 Hangman 276,141.27
57 Middle Spokane 169,840.42
60 Kettle 160,206.81
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Figure 12 - Available county GIS parcel data by WRIA. 

ACCURACY 

For accuracy of these datasets see the Metadata Appendix. 

DETERMINATION OF THE NUMBER AND ACRES OF EXEMPT 20-ACRE PARCELS 
BY WRIA 

PURPOSE 

The purpose of determining the number and size of exempt forest landowners by WRIA 
is to understand concentrations of landowners across the state. This statistic is not valid 
across all WRIAs since many WRIAs do not have complete GIS coverage. 
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METHOD 

SELECT WRIA_EXEMPT.WRIA_NR AS WRIA, 
WRIA_EXEMPT.WRIA_NM AS [WRIA NAME], COUNT(*) AS [# 
PARCELS], Sum([AREA]/43560) AS [PARCEL ACRES] FROM 
WRIA_EXEMPT WHERE (((WRIA_EXEMPT.EXEMPT_ID)<>0)) 
GROUP BY WRIA_EXEMPT.WRIA_NR, WRIA_EXEMPT.WRIA_NM; 

Figure 13 - PARCELS_BY_WRIA SQL query. 

SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS [WRIA 
NAME], VW_SELECT_PARCELS_BY_WRIA.[# PARCELS], 
VW_SELECT_PARCELS_BY_WRIA.[PARCEL ACRES] FROM WRIA 
LEFT JOIN VW_SELECT_PARCELS_BY_WRIA ON WRIA.WRIA_NR 
= VW_SELECT_PARCELS_BY_WRIA.WRIA ORDER BY 
WRIA.WRIA_NR; 

Figure 14 - PARCELS_BY_WRIA_SUMMARY SQL query. 

RESULTS 

Table 13 - Number of parcels and the acres of those parcels summarized by WRIA. 

VW_SELECT_PARCELS_BY_WRIA_SUMMARY 
WRIA WRIA NAME # PARCELS PARCEL ACRES 

1 Nooksack 785 6,447.03
2 San Juan 79 835.33
3 Lower Skagit / Samish 810 6,389.35
4 Upper Skagit 250 1,487.23
5 Stillaguamish 259 2,429.54
6 Island 
7 Snohomish 642 5,896.17
8 Cedar-Sammamish 350 1,655.69
9 Duwamish-Green 179 1,493.00

10 Puyallup-White 222 1,778.88
11 Nisqually 288 2,949.75
12 Chambers-Clover 56 366.49
13 Deschutes 100 816.91
14 Kennedy-Goldsborough 35 314.79
15 Kitsap 1733 16,622.71
16 Skokomish-Dosewallips 22 172.69
17 Quilcene-Snow 458 3,300.33
18 Elwah-Dungeness 588 5,339.34
19 Lyre-Hoko 217 1,869.68
20 Soleduc 213 1,928.40
21 Queets-Quinault 521 1,422.83
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VW_SELECT_PARCELS_BY_WRIA_SUMMARY 
WRIA WRIA NAME # PARCELS PARCEL ACRES 

22 Lower Chehalis 523 4,090.63
23 Upper Chehalis 870 8,142.33
24 Willapa 44 339.23
25 Grays/Elochoman 113 966.80
26 Cowlitz 1071 9,200.01
27 Lewis 1055 9,245.00
28 Salmon-Washougal 393 3,345.04
29 Wind-White Salmon 28 449.12
30 Klickitat 27 333.43
31 Rock-Glade 
32 Walla Walla 
33 Lower Snake 
34 Palouse 2 39.73
35 Middle Snake 
36 Esquatzel Coulee 
37 Lower Yakima 127 301.23
38 Naches 33 236.23
39 Upper Yakima 9 57.03
40 Alkali-Squilchuck 10 80.28
41 Lower Crab 
42 Grand Coulee 
43 Upper Crab-Wilson 
44 Moses Coulee 5 51.47
45 Wenatchee 274 2,933.60
46 Entiat 28 205.07
47 Chelan 44 612.21
48 Methow 35 467.18
49 Okanogan 129 2,338.76
50 Foster 1 11.14
51 Nespelem 
52 Sanpoil 30 484.39
53 Lower Lake Roosevelt 1 19.83
54 Lower Spokane 21 185.59
55 Little Spokane 165 1,530.57
56 Hangman 27 172.49
57 Middle Spokane 80 852.63
58 Middle Lake Roosevelt 
59 Colville 
60 Kettle 33 556.45
61 Upper Lake Roosevelt 
62 Pend Oreille 
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Figure 15 - exempt 20-acre and less exempt forestland parcels by WRIA. 

ACCURACY 

The number of parcels and acres by WRIA was highly dependent on data that was 
available from the counties that are in the WRIA. If no GIS data were available for all of the 
counties in a WRIA then no exempt forestland parcels would be represented in that WRIA. 

DETERMINATION OF UGA EXEMPT 20-ACRE PARCEL ACRES BY WRIA 

PURPOSE 

The purpose of determining how many exempt forestland parcel acres are in UGAs is to 
get a feel for what percentage of exempt forestland parcels are in UGAs by WRIA. 
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METHOD 

SELECT EXEMPT_UGA.WRIA_NR AS WRIA, 
Sum([EXEMPT_UGA].[AREA]/43560) AS ACRES FROM 
EXEMPT_UGA WHERE (((EXEMPT_UGA.EXEMPT)=1) AND 
((EXEMPT_UGA.UGA)=1)) GROUP BY EXEMPT_UGA.WRIA_NR; 

Figure 16 - EXEMPT_UGA_ACRES_BY_WRIA SQL query. 

SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS [WRIA 
NAME], VW_SELECT_EXEMPT_UGA_ACRES_BY_WRIA.ACRES 
AS [UGA PARCEL ACRES] FROM WRIA LEFT JOIN 
VW_SELECT_EXEMPT_UGA_ACRES_BY_WRIA ON 
WRIA.WRIA_NR = 
VW_SELECT_EXEMPT_UGA_ACRES_BY_WRIA.WRIA ORDER BY 
WRIA.WRIA_NR; 

Figure 17 - EXEMPT_UGA_ACRES_BY_WRIA_SUMMARY SQL query. 

RESULTS 

Table 14 - Exempt forestland parcel acres summarized by WRIA. 

VW_SELECT_EXEMPT_UGA_ACRES_BY_WRIA_SUMMARY 
WRIA WRIA NAME UGA PARCEL ACRES 

1 Nooksack 358.91
2 San Juan 
3 Lower Skagit / Samish 441.89
4 Upper Skagit 39.27
5 Stillaguamish 14.19
6 Island 
7 Snohomish 260.51
8 Cedar-Sammamish 559.52
9 Duwamish-Green 301.25

10 Puyallup-White 192.59
11 Nisqually 46.47
12 Chambers-Clover 250.91
13 Deschutes 127.78
14 Kennedy-Goldsborough 
15 Kitsap 2,603.95
16 Skokomish-Dosewallips 
17 Quilcene-Snow 72.68
18 Elwah-Dungeness 207.65
19 Lyre-Hoko 22.67
20 Soleduc 130.66
21 Queets-Quinault 
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VW_SELECT_EXEMPT_UGA_ACRES_BY_WRIA_SUMMARY 
WRIA WRIA NAME UGA PARCEL ACRES 

22 Lower Chehalis 115.50
23 Upper Chehalis 142.84
24 Willapa 
25 Grays/Elochoman 
26 Cowlitz 71.01
27 Lewis 85.20
28 Salmon-Washougal 117.42
29 Wind-White Salmon 
30 Klickitat 
31 Rock-Glade 
32 Walla Walla 
33 Lower Snake 
34 Palouse 
35 Middle Snake 
36 Esquatzel Coulee 
37 Lower Yakima 80.06
38 Naches 
39 Upper Yakima 5.28
40 Alkali-Squilchuck 
41 Lower Crab 
42 Grand Coulee 
43 Upper Crab-Wilson 
44 Moses Coulee 
45 Wenatchee 30.47
46 Entiat 
47 Chelan 
48 Methow 
49 Okanogan 
50 Foster 
51 Nespelem 
52 Sanpoil 
53 Lower Lake Roosevelt 
54 Lower Spokane 
55 Little Spokane 0.32
56 Hangman 2.20
57 Middle Spokane 0.46
58 Middle Lake Roosevelt 
59 Colville 
60 Kettle 
61 Upper Lake Roosevelt 
62 Pend Oreille 
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Figure 18 - exempt 20-acres exempt forestland parcels within urban growth areas. 

ACCURACY 

The UGA coverage has potential errors of up to 200 feet. Even for exempt parcels, it is 
unlikely that this would affect the analysis. 

DETERMINATION OF UGA ACRES BY WRIA 

PURPOSE 

The number of UGA acres by WRIA gives a sense of the “urbanness” of a WRIA. 
Those WRIAs that have a high proportion of UGA acres to WRIA acres are more urban 
than those with a low proportion. 
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METHOD 

SELECT WRIA_UGA.WRIA_NR AS WRIA, Sum([AREA]/43560) AS 
[UGA ACRES] FROM WRIA_UGA WHERE (((WRIA_UGA.UGA)=1)) 
GROUP BY WRIA_UGA.WRIA_NR; 

Figure 19 - UGA_ACRES_BY_WRIA SQL query. 

SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS [WRIA 
NAME], VW_SELECT_UGA_ACRES_BY_WRIA.[UGA ACRES] 
FROM WRIA INNER JOIN VW_SELECT_UGA_ACRES_BY_WRIA 
ON WRIA.WRIA_NR = 
VW_SELECT_UGA_ACRES_BY_WRIA.WRIA ORDER BY 
WRIA.WRIA_NR; 

Figure 20 - UGA_ACRES_BY_WRIA_SUMMARY SQL query. 

RESULTS 

Table 15 - Urban growth area acres summarized by WRIA. 

VW_SELECT_UGA_ACRES_BY_WRIA_SUMMARY 
WRIA WRIA NAME UGA ACRES 

1 Nooksack 50,344.73
2 San Juan 2,374.20
3 Lower Skagit / Samish 33,841.95
4 Upper Skagit 2,450.81
5 Stillaguamish 5,543.93
6 Island 8,349.08
7 Snohomish 70,953.53
8 Cedar-Sammamish 204,606.74
9 Duwamish-Green 107,083.16

10 Puyallup-White 97,336.80
11 Nisqually 15,163.72
12 Chambers-Clover 77,810.81
13 Deschutes 44,013.72
14 Kennedy-Goldsborough 9,972.03
15 Kitsap 85,864.85
17 Quilcene-Snow 4,823.54
18 Elwah-Dungeness 13,796.02
19 Lyre-Hoko 1,453.89
20 Soleduc 4,836.72
22 Lower Chehalis 30,910.99
23 Upper Chehalis 23,626.70
24 Willapa 7,566.82
25 Grays/Elochoman 8,621.77
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VW_SELECT_UGA_ACRES_BY_WRIA_SUMMARY 
WRIA WRIA NAME UGA ACRES 

26 Cowlitz 11,109.58
27 Lewis 7,518.45
28 Salmon-Washougal 74,807.19
29 Wind-White Salmon 2,209.89
30 Klickitat 1,467.76
31 Rock-Glade 15,861.19
32 Walla Walla 16,334.30
33 Lower Snake 1,238.73
34 Palouse 13,353.37
35 Middle Snake 5,179.44
36 Esquatzel Coulee 37,433.23
37 Lower Yakima 91,889.24
38 Naches 3,799.86
39 Upper Yakima 16,640.37
40 Alkali-Squilchuck 11,196.89
41 Lower Crab 40,590.92
42 Grand Coulee 6,296.16
43 Upper Crab-Wilson 4,183.87
44 Moses Coulee 9,177.90
45 Wenatchee 7,791.81
46 Entiat 1,084.19
47 Chelan 5,111.52
48 Methow 1,464.69
49 Okanogan 5,359.90
50 Foster 1,221.75
51 Nespelem 107.40
52 Sanpoil 935.82
53 Lower Lake Roosevelt 1,464.30
54 Lower Spokane 17,039.36
55 Little Spokane 17,265.75
56 Hangman 23,361.94
57 Middle Spokane 45,077.72
59 Colville 6,193.84
61 Upper Lake Roosevelt 904.98
62 Pend Oreille 1,811.72
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Figure 21 - Urban growth areas by WRIA. 

ACCURACY 

See the Metadata Appendix. 

DETERMINATION OF FEDERAL ACRES BY WRIA 

PURPOSE 

It is important to distinguish between Federal lands and non-Federal lands since Federal 
lands are not covered under the Forests and Fish Rules. Additionally, the DNR hydro data 
for the Federal lands in Washington State is very sparse and most streams are classified and 
DNR water type 9 – “Unclassified.” These two issues made analyzing Federal land a 
questionable exercise. 



 

38 

METHOD 

SELECT WRIA_FEDERAL.WRIA_NR AS WRIA, Sum([AREA]/43560) 
AS [FEDERAL ACRES] FROM WRIA_FEDERAL WHERE 
(((WRIA_FEDERAL.FEDERAL)=1)) GROUP BY 
WRIA_FEDERAL.WRIA_NR; 

Figure 22 - FEDERAL_ACRES_BY_WRIA SQL query. 

SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS [WRIA 
NAME], VW_SELECT_FEDERAL_ACRES_BY_WRIA.[FEDERAL 
ACRES] FROM WRIA LEFT JOIN 
VW_SELECT_FEDERAL_ACRES_BY_WRIA ON WRIA.WRIA_NR = 
VW_SELECT_FEDERAL_ACRES_BY_WRIA.WRIA ORDER BY 
WRIA.WRIA_NR; 

Figure 23 - FEDERAL_ACRES_BY_WRIA_SUMMARY 

RESULTS 

Table 16 - Federal land acres summarized by WRIA. Federal lands are not covered under the Forests 
and Fish agreement. 

VW_SELECT_FEDERAL_ACRES_BY_WRIA_SUMMARY 
WRIA WRIA NAME FEDERAL ACRES 

1 Nooksack 292,669.20
2 San Juan 1,738.08
3 Lower Skagit / Samish 15,872.42
4 Upper Skagit 1,393,381.41
5 Stillaguamish 178,659.37
6 Island 25,427.19
7 Snohomish 549,358.62
8 Cedar-Sammamish 67,743.38
9 Duwamish-Green 103,108.20

10 Puyallup-White 326,357.71
11 Nisqually 153,859.08
12 Chambers-Clover 25,747.43
13 Deschutes 19,104.62
14 Kennedy-Goldsborough 1,413.82
15 Kitsap 16,905.31
16 Skokomish-Dosewallips 292,965.87
17 Quilcene-Snow 76,371.06
18 Elwah-Dungeness 336,751.11
19 Lyre-Hoko 66,525.78
20 Soleduc 412,481.54
21 Queets-Quinault 535,187.61
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VW_SELECT_FEDERAL_ACRES_BY_WRIA_SUMMARY 
WRIA WRIA NAME FEDERAL ACRES 

22 Lower Chehalis 135,419.44
23 Upper Chehalis 13,809.61
24 Willapa 565.73
25 Grays/Elochoman 
26 Cowlitz 742,156.38
27 Lewis 393,135.00
28 Salmon-Washougal 11,748.21
29 Wind-White Salmon 339,777.30
30 Klickitat 381,125.33
31 Rock-Glade 443.09
32 Walla Walla 46,771.05
33 Lower Snake 
34 Palouse 2,765.52
35 Middle Snake 271,774.90
36 Esquatzel Coulee 93,543.21
37 Lower Yakima 1,078,202.92
38 Naches 549,118.71
39 Upper Yakima 631,190.61
40 Alkali-Squilchuck 281,688.38
41 Lower Crab 302.69
42 Grand Coulee 0.23
43 Upper Crab-Wilson 
44 Moses Coulee 
45 Wenatchee 787,852.05
46 Entiat 261,965.19
47 Chelan 562,250.95
48 Methow 1,179,498.57
49 Okanogan 465,250.79
50 Foster 152,761.53
51 Nespelem 144,378.27
52 Sanpoil 528,208.83
53 Lower Lake Roosevelt 118,925.39
54 Lower Spokane 138,939.26
55 Little Spokane 15,864.29
56 Hangman 
57 Middle Spokane 
58 Middle Lake Roosevelt 494,520.94
59 Colville 145,439.64
60 Kettle 397,081.41
61 Upper Lake Roosevelt 112,357.10
62 Pend Oreille 677,826.27
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Figure 24 - Federal areas including National Forest, National Parks, National Recreation Areas, 
Military Installations and Indian Reservations. 

ACCURACY 

The Federal lands datasets are of varying accuracy and some exempt forestland parcels 
were noticed inside of the Federal lands. It is likely that some of the Federal lands datasets 
were created at 1:250,000 scale. 

DETERMINATION OF FORESTED ACRES BY WRIA 

PURPOSE 

The amount of forested land in a WRIA is an indicator of where exempt forested parcels 
might be found and provides a background for comparing exempt forestland parcels to the 
larger forested area in a WRIA. 
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METHOD 

SELECT WRIA_FOREST.WRIA_GRID AS WRIA, WRIA.WRIA_NM 
AS [WRIA NAME], Sum(WRIA_FOREST.AREA/43560) AS [NLCD 
ACRES] FROM WRIA INNER JOIN WRIA_FOREST ON 
WRIA.WRIA_NR = WRIA_FOREST.WRIA_GRID WHERE 
(((WRIA_FOREST.FOREST_GRID)=1)) GROUP BY 
WRIA_FOREST.WRIA_GRID, WRIA.WRIA_NM; 

Figure 25 - NLCD_ACRES_BY_WRIA SQL query. 

RESULTS 

Table 17 - National Land Cover forested acres by WRIA. 

VW_SELECT_NLCD_ACRES_BY_WRIA 
WRIA WRIA NAME NLCD ACRES 

1 Nooksack 564,780.92
2 San Juan 88,657.03
3 Lower Skagit / Samish 248,844.96
4 Upper Skagit 1,145,850.59
5 Stillaguamish 396,231.19
6 Island 92,901.06
7 Snohomish 971,767.18
8 Cedar-Sammamish 208,944.80
9 Duwamish-Green 233,881.10

10 Puyallup-White 512,951.91
11 Nisqually 417,140.90
12 Chambers-Clover 39,852.97
13 Deschutes 123,829.01
14 Kennedy-Goldsborough 188,309.90
15 Kitsap 350,380.56
16 Skokomish-Dosewallips 346,165.15
17 Quilcene-Snow 235,693.83
18 Elwah-Dungeness 374,548.94
19 Lyre-Hoko 233,996.77
20 Soleduc 718,451.68
21 Queets-Quinault 701,577.72
22 Lower Chehalis 766,806.29
23 Upper Chehalis 703,236.67
24 Willapa 588,120.70
25 Grays/Elochoman 272,610.06
26 Cowlitz 1,383,417.52
27 Lewis 746,009.73
28 Salmon-Washougal 191,182.78
29 Wind-White Salmon 519,491.65
30 Klickitat 656,954.82
31 Rock-Glade 50,476.10
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VW_SELECT_NLCD_ACRES_BY_WRIA 
WRIA WRIA NAME NLCD ACRES 

32 Walla Walla 100,679.78
33 Lower Snake 230.18
34 Palouse 42,958.68
35 Middle Snake 229,644.44
36 Esquatzel Coulee 992.33
37 Lower Yakima 269,382.82
38 Naches 516,494.84
39 Upper Yakima 614,890.17
40 Alkali-Squilchuck 44,434.06
41 Lower Crab 2,807.97
42 Grand Coulee 598.92
43 Upper Crab-Wilson 13,497.36
44 Moses Coulee 7,206.28
45 Wenatchee 614,871.50
46 Entiat 194,986.17
47 Chelan 321,891.43
48 Methow 907,680.21
49 Okanogan 542,507.63
50 Foster 22,138.71
51 Nespelem 85,044.24
52 Sanpoil 504,907.93
53 Lower Lake Roosevelt 60,741.82
54 Lower Spokane 287,557.70
55 Little Spokane 257,555.16
56 Hangman 38,228.34
57 Middle Spokane 78,092.83
58 Middle Lake Roosevelt 540,014.69
59 Colville 540,265.97
60 Kettle 513,047.62
61 Upper Lake Roosevelt 324,059.80
62 Pend Oreille 723,557.06
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Figure 26 - National Land Cover Dataset forested lands by WRIA. 

ACCURACY 

For an accuracy assessment of the National Land Cover Dataset see the Metadata 
Appendix. 

DETERMINATION OF FORESTS AND FISH FORESTED ACRES BY WRIA 

PURPOSE 

Perhaps the most useful stream statistic regarding streams on exempt forestland parcels 
is to compare them to other Forests and Fish regulated lands. Forests and Fish forested 
acres are those that are classified as forested in the National Land Cover Dataset, not within 
a UGA and not Federal. 
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METHOD 

SELECT WRIA_FF_NLCD.WRIA_GRID, Sum([AREA]/43560) AS 
ACRES FROM WRIA_FF_NLCD WHERE 
(((WRIA_FF_NLCD.FOREST_GRID)=1) AND 
((WRIA_FF_NLCD.FED_GRID)=0) AND 
((WRIA_FF_NLCD.UGA_GRID)=0)) GROUP BY 
WRIA_FF_NLCD.WRIA_GRID ORDER BY 
WRIA_FF_NLCD.WRIA_GRID; 

Figure 27 - FORESTS_AND_FISH_NLCD_ACRES_BY_WRIA SQL query. 

 SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS [WRIA 
NAME], 
VW_SELECT_FORESTS_AND_FISH_NLCD_ACRES_BY_WRIA.ACR
ES AS [F&F NLCD ACRES] FROM WRIA LEFT JOIN 
VW_SELECT_FORESTS_AND_FISH_NLCD_ACRES_BY_WRIA ON 
WRIA.WRIA_NR = 
VW_SELECT_FORESTS_AND_FISH_NLCD_ACRES_BY_WRIA.WRI
A_GRID ORDER BY WRIA.WRIA_NR; 

Figure 28 - FORESTS_AND_FISH_NLCD_ACRES_BY_WRIA_SUMMARY SQL 
query. 

RESULTS 

Table 18 - National Land Cover Dataset forested lands that are not within an urban growth area and 
are non-Federal. 

VW_SELECT_FORESTS_AND_FISH_NLCD_ACRES_BY_WRIA_SUMMARY 
WRIA WRIA NAME F&F NLCD ACRES 

1 Nooksack 332,748.82
2 San Juan 86,107.52
3 Lower Skagit / Samish 218,649.27
4 Upper Skagit 153,425.15
5 Stillaguamish 229,380.95
6 Island 82,114.26
7 Snohomish 484,230.70
8 Cedar-Sammamish 81,538.16
9 Duwamish-Green 108,874.99

10 Puyallup-White 220,885.71
11 Nisqually 282,763.04
12 Chambers-Clover 4,811.29
13 Deschutes 88,059.24
14 Kennedy-Goldsborough 181,226.64
15 Kitsap 280,444.57
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VW_SELECT_FORESTS_AND_FISH_NLCD_ACRES_BY_WRIA_SUMMARY 
WRIA WRIA NAME F&F NLCD ACRES 

16 Skokomish-Dosewallips 86,920.37
17 Quilcene-Snow 161,161.10
18 Elwah-Dungeness 73,571.54
19 Lyre-Hoko 173,506.68
20 Soleduc 339,737.29
21 Queets-Quinault 205,940.54
22 Lower Chehalis 618,889.94
23 Upper Chehalis 681,245.62
24 Willapa 584,286.42
25 Grays/Elochoman 270,082.30
26 Cowlitz 731,531.28
27 Lewis 375,323.76
28 Salmon-Washougal 161,154.16
29 Wind-White Salmon 202,872.35
30 Klickitat 306,011.30
31 Rock-Glade 50,419.84
32 Walla Walla 64,551.10
33 Lower Snake 216.17
34 Palouse 42,504.10
35 Middle Snake 42,990.59
36 Esquatzel Coulee 740.13
37 Lower Yakima 40,952.00
38 Naches 45,860.11
39 Upper Yakima 221,021.02
40 Alkali-Squilchuck 38,872.16
41 Lower Crab 2,394.75
42 Grand Coulee 535.31
43 Upper Crab-Wilson 13,221.16
44 Moses Coulee 7,062.17
45 Wenatchee 28,845.27
46 Entiat 13,445.10
47 Chelan 14,852.88
48 Methow 30,755.56
49 Okanogan 286,619.98
50 Foster 1,443.11
51 Nespelem 
52 Sanpoil 60,571.28
53 Lower Lake Roosevelt 31,236.46
54 Lower Spokane 178,816.39
55 Little Spokane 239,089.04
56 Hangman 34,506.36
57 Middle Spokane 77,083.37
58 Middle Lake Roosevelt 132,655.42
59 Colville 395,300.36
60 Kettle 147,905.58
61 Upper Lake Roosevelt 213,399.93
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VW_SELECT_FORESTS_AND_FISH_NLCD_ACRES_BY_WRIA_SUMMARY 
WRIA WRIA NAME F&F NLCD ACRES 

62 Pend Oreille 73,418.77
 

 
Figure 29 - National Land Cover Dataset forested areas that are not within an urban growth area 
and not Federal. 

ACCURACY 

See the Metadata Appendix. 

ANALYSIS OF STREAMS ON EXEMPT 20-ACRE PARCELS 

PURPOSE 

The basis for many of the statistics that come out of this analysis is centered around the 
stream length by DNR water type of streams that are on exempt forestland parcels. 

METHOD 

To select out only those streams that are on exempt 20-acre forestland parcels, the 
ArcInfo command INTERSECT was used: 

INTERSECT HYDRO EXEMPT EXEMPT_STREAM LINE # JOIN 
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The polygon attribute table was then exported to Access to run summary queries by 
DNR stream type. For each stream type a query of the form in Figure 31 was run. The 
results were then summarized, Table 19. 

SELECT EXEMPT_STREAM.WRIA_CD AS WRIA, 
EXEMPT_STREAM.WATER_TYPE_CD AS TYPE, 
Sum([LENGTH]/5280) AS [STREAM MILES] FROM 
EXEMPT_STREAM WHERE 
(((EXEMPT_STREAM.HYDRO_LINE_TY)=10 Or 
(EXEMPT_STREAM.HYDRO_LINE_TY)=20 Or 
(EXEMPT_STREAM.HYDRO_LINE_TY)=40) AND 
((EXEMPT_STREAM.EXEMPT)=1)) GROUP BY 
EXEMPT_STREAM.WRIA_CD, 
EXEMPT_STREAM.WATER_TYPE_CD HAVING 
(((EXEMPT_STREAM.WATER_TYPE_CD)=1)) ORDER BY 
EXEMPT_STREAM.WRIA_CD; 

Figure 30 - EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYPE_1 SQL query 
to determine stream length in miles of type 1 streams in exempt forestland parcels summarized 
by WRIA. 
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SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS [WRIA 
NAME], 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_1.[STREAM MILES] AS [TYPE 1], 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_2.[STREAM MILES] AS [TYPE 2], 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_3.[STREAM MILES] AS [TYPE 3], 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_4.[STREAM MILES] AS [TYPE 4], 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_5.[STREAM MILES] AS [TYPE 5], 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_9.[STREAM MILES] AS [TYPE 9] FROM (((((WRIA LEFT JOIN 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_1 ON WRIA.WRIA_NR = 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_1.WRIA) LEFT JOIN 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_2 ON WRIA.WRIA_NR = 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_2.WRIA) LEFT JOIN 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_3 ON WRIA.WRIA_NR = 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_3.WRIA) LEFT JOIN 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_4 ON WRIA.WRIA_NR = 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_4.WRIA) LEFT JOIN 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_5 ON WRIA.WRIA_NR = 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_5.WRIA) LEFT JOIN 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_9 ON WRIA.WRIA_NR = 
VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYP
E_9.WRIA ORDER BY WRIA.WRIA_NR; 

Figure 31 - 
EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY SQL 
query to summarize exempt forestland parcel stream type and length information for all 
WRIAs. 
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RESULTS 

Table 19 - Summary of exempt 20-acre forestland parcel stream lengths (in miles) by DNR water type 
and WRIA. 

VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 3.11 0.82 8.19 6.15 4.07 3.49
2 San Juan 0.09 0.45 0.17 0.43
3 Lower Skagit / Samish 2.33 0.87 5.61 4.76 3.77 2.37
4 Upper Skagit 1.13 0.80 1.90 1.32 0.95 1.11
5 Stillaguamish 1.59 0.13 3.59 1.06 1.46 1.76
6 Island  
7 Snohomish 3.10 3.00 9.97 4.46 6.38 5.76
8 Cedar-Sammamish 0.71 2.14 1.83 1.31 0.68 3.46
9 Duwamish-Green 1.41 0.11 1.19 0.63 0.52 2.30

10 Puyallup-White 1.72 0.20 1.61 0.15 0.91 1.03
11 Nisqually 0.87 0.24 3.03 1.08 1.00 4.95
12 Chambers-Clover 0.16 0.43  0.08
13 Deschutes 0.30 0.16 0.50 0.84 0.41 0.74
14 Kennedy-Goldsborough 0.25 0.61 0.14 0.03 0.21
15 Kitsap 0.39 3.57 16.86 15.84 18.67 21.32
16 Skokomish-Dosewallips 0.06 0.31 0.12 0.13 0.20
17 Quilcene-Snow 1.12 1.61 3.86 1.43 10.21 0.51
18 Elwah-Dungeness 3.83 1.50 8.90 2.21 10.73 0.15
19 Lyre-Hoko 1.90 0.30 3.56 0.77 3.36 
20 Soleduc 4.21 0.81 2.15 0.75 1.73 
21 Queets-Quinault 0.54 0.50 1.95 1.53 2.61 0.12
22 Lower Chehalis 7.69 1.98 7.27 2.39 7.54 4.26
23 Upper Chehalis 5.61 0.49 13.56 5.36 17.34 29.42
24 Willapa 1.01 0.65 0.15 0.33 0.88
25 Grays/Elochoman 0.53 1.68 0.56 1.92 3.65
26 Cowlitz 8.99 0.61 9.76 11.13 16.18 20.93
27 Lewis 9.75 0.20 10.90 12.67 22.75 19.43
28 Salmon-Washougal 1.58 3.30 6.45 5.04 2.38
29 Wind-White Salmon 0.44 1.23 0.84
30 Klickitat 0.01 0.04 0.00 0.03 0.97 0.97
31 Rock-Glade  
32 Walla Walla  
33 Lower Snake  
34 Palouse  
35 Middle Snake  
36 Esquatzel Coulee  
37 Lower Yakima 0.63 0.17 0.18 0.01 1.12
38 Naches 0.43 0.31 0.20 0.34 0.19
39 Upper Yakima  0.12
40 Alkali-Squilchuck 0.08 0.21 0.37 0.60
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VW_SELECT_EXEMPT_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

41 Lower Crab  
42 Grand Coulee  
43 Upper Crab-Wilson  
44 Moses Coulee 0.06 
45 Wenatchee 2.13 0.30 1.85 4.49 10.35 26.05
46 Entiat 0.35 0.14 0.28 0.36 1.87
47 Chelan 0.07 0.07 0.38 0.87 6.41
48 Methow 0.18 0.06 0.04 0.39 2.44
49 Okanogan 0.28 1.82 0.70 3.70 6.07
50 Foster  
51 Nespelem  
52 Sanpoil 0.09 0.56 0.95 0.44 1.31
53 Lower Lake Roosevelt  0.45
54 Lower Spokane 0.22 0.54 0.84
55 Little Spokane 0.41 0.18 0.90 1.93 2.39 3.05
56 Hangman 0.38 0.24 0.63 0.46
57 Middle Spokane 0.29 1.25 2.36 5.34
58 Middle Lake Roosevelt  
59 Colville  
60 Kettle 0.14 0.58 0.03 2.40 0.38
61 Upper Lake Roosevelt  
62 Pend Oreille  

 

ACCURACY 

The assessment of stream miles on exempt 20-acre forestland parcels is dependent on 
identification of exempt forestland parcels and on the DNR hydrology layer. It is likely that 
the number of exempt forestland parcels is underrepresented due to county assessor’s land 
use codes that may not accurately reflect the use of the land. In addition, there is some 
debate about the quality of the DNR hydro layer. See the Metadata in the Appendix for 
more information. 

ANALYSIS OF STREAMS ON FOREST AND FISH FORESTED LANDS 

PURPOSE 

To determine stream lengths by DNR water type on National Land Cover Dataset 
forested lands that are not within urban growth areas and not on Federal land. 

METHOD 

The National Land Cover Dataset was initially a raster dataset in .TIF format. Due to the 
size of the statewide 30-meter raster dataset, it was not possible to analyze the forested area 
initially using polygons. To reduce the size of the forested area dataset all other datasets were 
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converted to rasters and then a combine operation was run.  The combined raster was then 
converted back to polygons for intersection with the streams. 

ARC: INTERSECT HYDRO WRIA_FF_NLCD FF_STREAMS LINE # JOIN. 

After intersecting the streams and the forested Forests and Fish lands, the attribute table 
was exported to Access where SQL queries were generated to produce the summary statistic 
tables. 

SELECT FF_NLCD_STREAMS.WRIA_CD AS WRIA, 
FF_NLCD_STREAMS.WATER_TYPE_CD AS TYPE, 
Sum([LENGTH]/5280) AS [STREAM MILES] FROM 
FF_NLCD_STREAMS WHERE 
(((FF_NLCD_STREAMS.UGA_GRID)=0) AND 
((FF_NLCD_STREAMS.FED_GRID)=0) AND 
((FF_NLCD_STREAMS.FOREST_GRID)=1) AND 
((FF_NLCD_STREAMS.HYDRO_LINE_TY)=10 Or 
(FF_NLCD_STREAMS.HYDRO_LINE_TY)=20 Or 
(FF_NLCD_STREAMS.HYDRO_LINE_TY)=40)) GROUP BY 
FF_NLCD_STREAMS.WRIA_CD, 
FF_NLCD_STREAMS.WATER_TYPE_CD HAVING 
(((FF_NLCD_STREAMS.WRIA_CD)<>0) AND 
((FF_NLCD_STREAMS.WATER_TYPE_CD)=1)); 

Figure 32 - FOREST_AND_FISH_NLCD_STREAM_TYPE_1 SQL query. 
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SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS [WRIA 
NAME], 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_1.[STR
EAM MILES] AS [TYPE 1], 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_2.[STR
EAM MILES] AS [TYPE 2], 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_3.[STR
EAM MILES] AS [TYPE 3], 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_4.[STR
EAM MILES] AS [TYPE 4], 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_5.[STR
EAM MILES] AS [TYPE 5], 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_9.[STR
EAM MILES] AS [TYPE 9] FROM (((((WRIA LEFT JOIN 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_1 ON 
WRIA.WRIA_NR = 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_1.WRIA
) LEFT JOIN 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_2 ON 
WRIA.WRIA_NR = 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_2.WRIA
) LEFT JOIN 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_3 ON 
WRIA.WRIA_NR = 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_3.WRIA
) LEFT JOIN 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_4 ON 
WRIA.WRIA_NR = 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_4.WRIA
) LEFT JOIN 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_5 ON 
WRIA.WRIA_NR = 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_5.WRIA
) LEFT JOIN 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_9 ON 
WRIA.WRIA_NR = 
VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_9.WRIA 
ORDER BY WRIA.WRIA_NR; 

Figure 33 - FOREST_AND_FISH_NLCD_STREAM_TYPE_SUMMARY SQL 
query. 
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RESULTS 

Table 20 - Miles of streams on forested land not within an urban growth area or within a Federal 
ownership. 

VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_SUMMARY 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 140.63 26.78 241.11 571.31 870.93 346.73
2 San Juan 1.05 5.65 16.34 37.95 34.33 21.16
3 Lower Skagit / Samish 72.07 31.93 178.62 357.21 382.24 200.45
4 Upper Skagit 63.12 32.29 107.42 204.06 386.94 226.05
5 Stillaguamish 109.65 34.06 252.98 303.90 433.16 306.09
6 Island 0.30 0.70 11.79 34.05 53.63 32.92
7 Snohomish 233.09 109.86 486.23 531.66 952.25 649.31
8 Cedar-Sammamish 34.35 22.84 55.37 44.66 104.18 134.84
9 Duwamish-Green 58.27 8.24 50.59 102.09 226.78 155.89

10 Puyallup-White 102.73 12.00 214.31 255.38 510.37 355.19
11 Nisqually 126.04 12.76 215.80 262.09 650.97 839.12
12 Chambers-Clover 0.05 1.31 0.32 0.44 0.90
13 Deschutes 42.58 2.92 78.39 54.15 193.15 283.90
14 Kennedy-Goldsborough 59.62 8.45 94.25 75.84 120.52 272.15
15 Kitsap 39.68 41.97 237.27 182.38 302.51 339.53
16 Skokomish-Dosewallips 33.76 19.04 63.57 90.27 136.01 149.23
17 Quilcene-Snow 15.07 35.69 148.02 92.03 489.90 9.03
18 Elwah-Dungeness 31.32 28.84 102.26 20.22 171.89 1.99
19 Lyre-Hoko 86.08 32.81 265.48 253.85 767.91 3.53
20 Soleduc 218.05 99.41 625.15 539.50 1,632.30 4.06
21 Queets-Quinault 118.47 44.42 295.20 195.18 1,241.97 3.13
22 Lower Chehalis 378.61 145.95 1,185.52 542.75 2,518.60 864.69
23 Upper Chehalis 310.40 44.39 973.77 736.73 2,998.76 3,137.53
24 Willapa 380.49 64.05 1,002.39 828.77 3,281.54 3,363.59
25 Grays/Elochoman 135.91 7.83 275.20 365.92 1,299.39 1,890.27
26 Cowlitz 334.97 18.62 676.58 1,141.91 2,986.34 2,304.80
27 Lewis 182.66 7.79 308.14 621.34 1,586.24 1,090.65
28 Salmon-Washougal 85.37 4.70 147.38 214.70 422.76 177.94
29 Wind-White Salmon 74.34 4.48 65.70 159.36 506.79 511.69
30 Klickitat 67.05 21.13 116.18 277.99 497.43 524.89
31 Rock-Glade 0.95 4.80 42.66 68.76 129.21 120.86
32 Walla Walla 18.23 10.11 52.91 69.62 380.61 36.87
33 Lower Snake   0.58
34 Palouse 3.53 0.43 2.58 0.73 2.58 89.19
35 Middle Snake 5.82 0.21 37.50 46.37 176.50 152.00
36 Esquatzel Coulee   7.19
37 Lower Yakima 7.52 2.93 36.65 31.26 117.05 116.92
38 Naches 13.02 39.16 56.33 169.46 77.80
39 Upper Yakima 104.41 6.78 124.29 238.60 764.32 475.11
40 Alkali-Squilchuck 0.26 0.16 43.95 63.56 115.37 129.29
41 Lower Crab 0.09 0.03 0.05 14.48
42 Grand Coulee   3.10
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VW_SELECT_FOREST_AND_FISH_NLCD_STREAM_TYPE_SUMMARY 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

43 Upper Crab-Wilson 0.97 0.74 0.66 0.85 45.43
44 Moses Coulee 0.00 0.67 0.74 7.20 33.42
45 Wenatchee 10.52 2.12 5.70 41.99 132.99 342.31
46 Entiat 10.30 0.01 4.87 17.41 76.47 178.24
47 Chelan 0.54 2.10 3.02 26.04 161.84
48 Methow 26.71 4.81 63.92 66.82 233.39 447.90
49 Okanogan 10.05 15.83 74.68 70.61 259.05 607.33
50 Foster 0.27   5.20
51 Nespelem   
52 Sanpoil 8.08 10.13 41.25 47.04 168.77 100.29
53 Lower Lake Roosevelt 2.93 0.79 12.79 24.55 78.42 147.39
54 Lower Spokane 7.45 3.04 60.86 76.50 327.44 521.06
55 Little Spokane 51.07 10.86 84.27 108.83 492.73 582.51
56 Hangman 7.29 1.17 2.61 13.47 46.61 72.28
57 Middle Spokane 1.50 25.42 43.26 226.02 344.74
58 Middle Lake Roosevelt 9.24 4.08 46.61 48.10 192.94 435.60
59 Colville 32.50 69.53 151.41 232.74 739.22 614.03
60 Kettle 36.97 14.34 90.07 123.98 501.79 239.39
61 Upper Lake Roosevelt 35.39 5.75 71.21 126.46 491.58 182.53
62 Pend Oreille 16.99 9.57 45.72 28.95 106.25 110.48

 

ACCURACY 

The process of converting the WRIAs, Federal lands, and UGAs into raster datasets 
introduces some error. However, the 30-meter cell size is so small compared to the size of 
the WRIAs that the calculated error for this method is at most 0.003%. 

ANALYSIS OF STREAMS WITHIN URBAN GROWTH AREAS 

PURPOSE 

To determine the relative abundance (or lack thereof) of streams within urban growth 
areas by WRIA. 

METHOD 

ArcInfo© was used to intersect the DNR streams with the urban growth areas. 

ARC: INTERSECT HYDRO UGA UGA_STREAMS LINE # JOIN 
 

After the streams were intersected with the urban growth areas the attribute table was 
exported to Access for generation of statistics using SQL. 
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SELECT UGA_STREAMS.WRIA_CD AS WRIA, 
UGA_STREAMS.WATER_TYPE_CD AS TYPE, Sum([LENGTH]/5280) 
AS [STREAM MILES] FROM UGA_STREAMS WHERE 
(((UGA_STREAMS.HYDRO_LINE_TY)=10 Or 
(UGA_STREAMS.HYDRO_LINE_TY)=20 Or 
(UGA_STREAMS.HYDRO_LINE_TY)=40) AND 
((UGA_STREAMS.UGA)=1)) GROUP BY UGA_STREAMS.WRIA_CD, 
UGA_STREAMS.WATER_TYPE_CD HAVING 
(((UGA_STREAMS.WATER_TYPE_CD)=1)); 

Figure 34 - UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_1 SQL query. 
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SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS [WRIA 
NAME], 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_1.[
STREAM MILES] AS [TYPE 1], 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_2.[
STREAM MILES] AS [TYPE 2], 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_3.[
STREAM MILES] AS [TYPE 3], 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_4.[
STREAM MILES] AS [TYPE 4], 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_5.[
STREAM MILES] AS [TYPE 5], 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_9.[
STREAM MILES] AS [TYPE 9] FROM (((((WRIA LEFT JOIN 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_1 
ON WRIA.WRIA_NR = 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_1.
WRIA) LEFT JOIN 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_2 
ON WRIA.WRIA_NR = 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_2.
WRIA) LEFT JOIN 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_3 
ON WRIA.WRIA_NR = 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_3.
WRIA) LEFT JOIN 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_4 
ON WRIA.WRIA_NR = 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_4.
WRIA) LEFT JOIN 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_5 
ON WRIA.WRIA_NR = 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_5.
WRIA) LEFT JOIN 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_9 
ON WRIA.WRIA_NR = 
VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_9.
WRIA ORDER BY WRIA.WRIA_NR; 

Figure 35 - UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY 
SQL query. 
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RESULTS 

Table 21 - Miles of streams within urban growth areas summarized by DNR water type. 

VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 29.20 2.73 21.73 43.74 32.86 10.47
2 San Juan 0.96 0.22 0.50 0.53 1.48
3 Lower Skagit / Samish 6.37 3.97 27.80 8.35 4.84 5.57
4 Upper Skagit 2.71 0.93  0.29 1.67
5 Stillaguamish 2.32 0.25 7.58 1.22 1.58 1.67
6 Island 3.67 0.20 3.58
7 Snohomish 34.48 5.69 51.18 36.15 52.06 38.55
8 Cedar-Sammamish 43.36 32.55 78.71 58.98 58.39 150.98
9 Duwamish-Green 29.99 6.70 44.48 21.74 22.30 63.57

10 Puyallup-White 29.33 5.13 41.68 23.21 23.78 55.30
11 Nisqually 9.30 0.15 1.13 6.98 2.06 9.72
12 Chambers-Clover 18.49 0.88 13.27 3.68 12.36 19.99
13 Deschutes 12.35 0.47 18.77 6.52 8.21 13.81
14 Kennedy-Goldsborough 5.41 3.02 1.62 0.55 7.33
15 Kitsap 5.51 10.85 45.87 49.28 73.24 90.75
16 Skokomish-Dosewallips   
17 Quilcene-Snow 0.02 0.77  2.77 0.57
18 Elwah-Dungeness 2.85 24.01 4.85 6.55 
19 Lyre-Hoko 0.97 0.72 1.18 1.45 
20 Soleduc 3.68 2.49 1.18 1.33 3.60 
21 Queets-Quinault   
22 Lower Chehalis 16.57 2.94 36.18 16.33 88.67 17.88
23 Upper Chehalis 13.86 2.09 14.41 6.25 9.91 34.87
24 Willapa 14.80 0.69 3.84 2.53 9.58 31.57
25 Grays/Elochoman 0.77 19.24 8.42 4.68 4.65
26 Cowlitz 16.39 12.60 7.08 7.12 23.57
27 Lewis 2.56 0.03 3.19 6.46 10.51 14.05
28 Salmon-Washougal 35.46 0.24 17.47 19.17 16.17 27.90
29 Wind-White Salmon 1.76 2.07 0.61 0.20 0.85
30 Klickitat 1.40 0.22  2.42
31 Rock-Glade 0.06   64.53
32 Walla Walla 1.44 0.61 0.15 42.45
33 Lower Snake   0.40
34 Palouse 3.22 0.29 1.11 2.39 42.66
35 Middle Snake   17.22
36 Esquatzel Coulee 0.04   41.00
37 Lower Yakima 0.01   284.87
38 Naches 0.29   21.26
39 Upper Yakima 1.20 2.84 1.73 3.25 73.40
40 Alkali-Squilchuck 0.89   16.38
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VW_SELECT_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

41 Lower Crab   35.71
42 Grand Coulee   8.23
43 Upper Crab-Wilson 0.50  11.96
44 Moses Coulee 0.50 0.78 18.23
45 Wenatchee 2.73 0.20 0.59 4.82 2.04 13.16
46 Entiat   4.50
47 Chelan   12.53
48 Methow 4.11 0.80 0.98 0.32 1.74
49 Okanogan 5.22 1.26 1.41 1.70 0.35 3.29
50 Foster   0.94
51 Nespelem   0.57
52 Sanpoil 0.95 0.48 0.22 2.77
53 Lower Lake Roosevelt 0.41  1.52
54 Lower Spokane 3.71 0.50  1.32 6.67
55 Little Spokane 1.51 0.01 1.09 2.83 7.26 9.26
56 Hangman 8.79 0.35 2.24 6.20 18.82
57 Middle Spokane 16.76 0.05 5.05 6.80 10.50
58 Middle Lake Roosevelt   
59 Colville 1.48 1.16 3.29 2.66 5.25 4.68
60 Kettle   
61 Upper Lake Roosevelt 0.14 0.25 0.57 0.87
62 Pend Oreille 1.64 0.91 0.02  0.64 0.08

 

ACCURACY 

See Metadata in the Appendix for more information about the accuracy of these 
datasets. The ArcInfo intersect operation introduces no significant errors. 

ANALYSIS OF STREAMS BY WRIA 

PURPOSE 

Stream lengths by WRIA provide a backdrop for proportions of the streams in a WRIA 
that are on exempt 20-acre forestland parcels. Some caution should be used however in 
interpreting the statistics, as there is very poor stream data available for Federal lands that are 
included in this statistic. 

METHOD 

The Department of Natural Resources hydro dataset splits streams at WRIA boundaries. 
To determine the length of each type of stream in a WRIA an SQL query in Access was run. 
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SELECT STREAMS.WRIA_CD AS WRIA, 
STREAMS.WATER_TYPE_CD AS TYPE, Sum([LENGTH]/5280) AS 
[STREAM MILES] FROM STREAMS WHERE 
(((STREAMS.HYDRO_LINE_TY)=10 Or 
(STREAMS.HYDRO_LINE_TY)=20 Or 
(STREAMS.HYDRO_LINE_TY)=40)) GROUP BY 
STREAMS.WRIA_CD, STREAMS.WATER_TYPE_CD HAVING 
(((STREAMS.WATER_TYPE_CD)=1)); 

Figure 36 - WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_1 SQL query. 
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SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS [WRIA 
NAME], 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_1.
[STREAM MILES] AS [TYPE 1], 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_2.
[STREAM MILES] AS [TYPE 2], 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_3.
[STREAM MILES] AS [TYPE 3], 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_4.
[STREAM MILES] AS [TYPE 4], 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_5.
[STREAM MILES] AS [TYPE 5], 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_9.
[STREAM MILES] AS [TYPE 9] FROM (((((WRIA LEFT JOIN 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_1 
ON WRIA.WRIA_NR = 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_1.
WRIA) LEFT JOIN 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_2 
ON WRIA.WRIA_NR = 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_2.
WRIA) LEFT JOIN 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_3 
ON WRIA.WRIA_NR = 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_3.
WRIA) LEFT JOIN 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_4 
ON WRIA.WRIA_NR = 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_4.
WRIA) LEFT JOIN 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_5 
ON WRIA.WRIA_NR = 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_5.
WRIA) LEFT JOIN 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_9 
ON WRIA.WRIA_NR = 
VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_9.
WRIA ORDER BY WRIA.WRIA_NR; 

Figure 37 - WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY 
SQL query. 
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RESULTS 

Table 22 - Miles of streams by DNR water type for each WRIA in Washington State. Lack of 
stream data on Federal lands skews these results. 

VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 335.30 58.36 373.40 797.51 1,129.29 1,143.97
2 San Juan 5.36 9.09 21.67 58.55 45.21 26.88
3 Lower Skagit / Samish 183.23 48.23 260.93 595.59 430.65 285.55
4 Upper Skagit 182.94 119.74 232.16 467.25 1,000.53 4,211.99
5 Stillaguamish 217.27 104.31 429.89 548.50 896.09 867.37
6 Island 4.67 1.30 19.81 62.80 62.31 52.07
7 Snohomish 556.73 309.16 873.84 1,083.54 2,397.51 2,678.81
8 Cedar-Sammamish 159.02 75.02 171.69 195.46 368.78 492.52
9 Duwamish-Green 160.11 28.43 165.73 297.89 671.54 525.33

10 Puyallup-White 247.32 30.89 331.83 412.00 833.13 1,513.05
11 Nisqually 230.54 62.41 303.49 375.40 877.29 1,428.95
12 Chambers-Clover 20.45 2.31 17.05 6.07 14.26 28.87
13 Deschutes 69.18 5.95 119.83 80.12 288.80 435.24
14 Kennedy-Goldsborough 97.80 11.69 113.34 84.56 127.29 301.88
15 Kitsap 64.78 65.18 318.95 258.88 409.49 483.96
16 Skokomish-Dosewallips 86.47 39.37 105.80 151.45 559.74 846.29
17 Quilcene-Snow 23.36 55.51 183.67 124.08 722.00 94.32
18 Elwah-Dungeness 102.77 47.93 174.28 42.42 944.78 317.93
19 Lyre-Hoko 123.62 39.49 297.59 313.48 1,033.50 53.37
20 Soleduc 491.44 162.20 749.40 659.69 3,291.07 696.93
21 Queets-Quinault 198.45 249.13 507.32 370.30 3,420.85 155.60
22 Lower Chehalis 607.62 224.25 1,384.74 688.69 2,967.11 1,294.08
23 Upper Chehalis 508.62 67.04 1,114.96 813.31 3,119.01 3,498.03
24 Willapa 498.12 68.32 1,055.55 869.47 3,322.75 3,500.18
25 Grays/Elochoman 290.61 7.96 316.84 402.15 1,313.50 1,963.85
26 Cowlitz 790.88 116.25 952.76 1,564.66 4,288.04 5,990.70
27 Lewis 399.86 42.35 422.18 844.24 2,234.64 3,402.05
28 Salmon-Washougal 228.81 6.63 197.10 282.67 529.47 289.08
29 Wind-White Salmon 170.75 15.07 115.06 260.76 806.33 1,595.28
30 Klickitat 103.87 45.06 230.51 560.97 893.69 1,792.13
31 Rock-Glade 21.21 5.80 57.35 104.32 251.32 3,175.15
32 Walla Walla 44.82 18.58 96.54 153.05 988.53 2,434.36
33 Lower Snake 5.57   1,299.26
34 Palouse 41.44 2.19 18.96 84.76 560.34 4,541.62
35 Middle Snake 40.88 11.64 146.37 217.30 1,405.49 5,260.79
36 Esquatzel Coulee 11.49   2,891.13
37 Lower Yakima 15.48 31.74 126.35 463.20 281.46 7,120.42
38 Naches 32.09 18.68 107.91 182.91 655.14 1,780.76
39 Upper Yakima 260.72 97.81 409.97 845.75 2,743.36 4,293.98
40 Alkali-Squilchuck 13.76 1.07 82.35 161.23 290.16 1,290.88
41 Lower Crab 9.12 1.73 8.33 4,028.63
42 Grand Coulee   946.51
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VW_SELECT_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

43 Upper Crab-Wilson 2.33 1.05 8.51 75.43 2,907.95
44 Moses Coulee 4.92 0.74 6.04 41.21 1,971.07
45 Wenatchee 151.46 115.33 198.98 449.43 2,508.52 6,151.28
46 Entiat 35.69 19.10 29.78 168.31 843.37 2,229.68
47 Chelan 114.47 5.81 18.08 135.47 3,104.79
48 Methow 192.37 8.49 157.27 269.87 857.37 5,924.99
49 Okanogan 150.11 49.97 277.93 494.23 1,354.73 4,221.85
50 Foster 49.06 1.61 24.58 52.82 1,459.84
51 Nespelem 8.19 98.39 79.92 89.60 730.94
52 Sanpoil 73.86 69.21 279.45 491.41 887.40 2,513.62
53 Lower Lake Roosevelt 173.57 3.58 37.66 96.17 305.59 1,324.55
54 Lower Spokane 120.41 26.27 122.13 218.60 819.18 1,452.39
55 Little Spokane 94.36 24.10 148.07 204.40 791.95 842.72
56 Hangman 47.73 5.35 12.52 54.25 251.48 666.61
57 Middle Spokane 41.14 1.08 38.19 88.13 324.62 508.09
58 Middle Lake Roosevelt 157.24 143.80 233.54 358.52 541.38 2,835.28
59 Colville 120.27 111.12 280.39 371.39 1,220.94 919.99
60 Kettle 85.55 65.63 215.71 514.63 2,031.17 808.04
61 Upper Lake Roosevelt 91.75 42.04 136.08 217.20 839.23 311.67
62 Pend Oreille 162.55 60.07 384.11 420.58 2,002.13 1,479.11

 

ACCURACY 

See Metadata in the Appendix. 

ANALYSIS OF STREAMS ON ANALYZED FORESTS AND FISH FORESTED LANDS 

PURPOSE 

Similar to the Analysis of Streams on Forest and Fish Forested Lands except that it only 
includes counties where GIS parcel data were acquired. 

METHOD 

The first step in determining stream lengths on analyzed Forests and Fish lands is to 
determine where the analyzed forested Forests and Fish lands are. To do this, the analyzable 
areas were intersected with the Forests and Fish forested lands and then dissolved in 
ArcInfo. 

ARC: UNION UGA FEDERAL UGA_FED 
 

An item was then added to the UGA_FED attribute table (FORESTFISH) to denote 
that the Federal and urban growth areas were not Forests and Fish lands. This layer was then 
dissolved into Forests and Fish and non-Forests and Fish lands. 

ARC: DISSOLVE UGA_FED UGA_FED_DISS FORESTFISH POLY 
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It was then unioned with the counties that had provided GIS parcel data. 

ARC: UNION UGA_FED_DISS COUNTY COUNTY_ANAL 
 

And then dissolved to create a layer of non-Federal, non-UGA, Forests and Fish lands 
that are in counties where GIS parcel data were provided. 

ARC: DISSOLVE COUNTY_ANAL ANALYZED ANALYZED POLY 
 

The analyzed areas were then intersected with the forestland to determine analyzed 
forested Forests and Fish lands. 

ARC: INTERSECT WRIAFOREST ANALYZED ANAL_FF_NLCD POLY 
 

And then dissolved on an item (ANAL_FF_NLCD) that was used to flag analyzed 
Forests and Fish forested lands. 

ARC: DISSOLVE ANAL_FF_NLCD ANAL_FF_DISS ANAL_FF_NLCD POLY 
 

The analyzed Forests and Fish forested areas were then intersected with the streams. 

ARC: INTERSECT HYDRO ANAL_FF_DISS ANAL_FF_STRM LINE 
 

The attribute table was then exported to Access to generate statistics using SQL. 

SELECT ANALYZED_FF_NLCD_STREAMS.WRIA_CD AS WRIA, 
ANALYZED_FF_NLCD_STREAMS.WATER_TYPE_CD AS TYPE, 
Sum([LENGTH]/5280) AS [STREAM MILES] FROM 
ANALYZED_FF_NLCD_STREAMS WHERE 
(((ANALYZED_FF_NLCD_STREAMS.HYDRO_LINE_TY)=10 Or 
(ANALYZED_FF_NLCD_STREAMS.HYDRO_LINE_TY)=20 Or 
(ANALYZED_FF_NLCD_STREAMS.HYDRO_LINE_TY)=40) AND 
((ANALYZED_FF_NLCD_STREAMS.ANAL_FF_NLCD)=1)) GROUP 
BY ANALYZED_FF_NLCD_STREAMS.WRIA_CD, 
ANALYZED_FF_NLCD_STREAMS.WATER_TYPE_CD HAVING 
(((ANALYZED_FF_NLCD_STREAMS.WRIA_CD)<>0) AND 
((ANALYZED_FF_NLCD_STREAMS.WATER_TYPE_CD)=1)); 

Figure 38 - 
ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_WRIA_AND_TYPE_1 
SQL query. 
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SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS [WRIA 
NAME], 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_1.[STREAM MILES] AS [TYPE 1], 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_2.[STREAM MILES] AS [TYPE 2], 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_3.[STREAM MILES] AS [TYPE 3], 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_4.[STREAM MILES] AS [TYPE 4], 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_5.[STREAM MILES] AS [TYPE 5], 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_9.[STREAM MILES] AS [TYPE 9] FROM (((((WRIA 
LEFT JOIN 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_1 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_1.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_2 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_2.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_3 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_3.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_4 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_4.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_5 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_5.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_9 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_
WRIA_AND_TYPE_9.WRIA ORDER BY WRIA.WRIA_NR; 

Figure 39 - 
ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_WRIA_AND_TYPE_S
UM SQL query. 
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RESULTS 

Table 23 - Miles of streams summarized by DNR water type on non-Federal, non-UGA, forested 
lands. 

ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_WRIA_AND_TYPE_SUM 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 140.51 26.78 240.95 571.11 870.58 346.52
2 San Juan 1.05 5.65 16.33 37.95 34.33 21.15
3 Lower Skagit / Samish 72.05 31.92 178.48 357.13 382.12 200.42
4 Upper Skagit 63.07 32.25 107.36 203.88 386.58 225.69
5 Stillaguamish 109.58 34.01 252.82 303.72 432.93 305.81
6 Island   
7 Snohomish 232.55 109.75 485.88 530.91 950.81 648.18
8 Cedar-Sammamish 34.31 22.83 55.34 44.61 104.01 134.65
9 Duwamish-Green 58.13 8.22 50.42 101.83 226.50 155.53

10 Puyallup-White 102.63 11.99 214.20 255.32 510.20 354.76
11 Nisqually 125.74 12.63 215.78 261.97 650.84 838.72
12 Chambers-Clover 0.04 1.28 0.32 0.44 0.87
13 Deschutes 42.46 2.92 78.32 54.13 192.96 283.75
14 Kennedy-Goldsborough 6.97 3.52 25.20 13.07 26.47 51.26
15 Kitsap 9.90 32.61 164.03 134.41 223.26 240.15
16 Skokomish-Dosewallips 7.43 1.36 11.47 32.33 30.59 5.19
17 Quilcene-Snow 15.07 35.69 147.93 91.97 489.77 8.99
18 Elwah-Dungeness 31.31 28.84 102.14 20.20 171.61 1.97
19 Lyre-Hoko 86.05 32.81 265.35 253.75 767.63 3.53
20 Soleduc 217.94 99.32 624.87 539.32 1,631.27 4.06
21 Queets-Quinault 118.36 44.38 295.14 195.13 1,241.27 3.13
22 Lower Chehalis 311.90 118.26 1,057.43 504.91 2,356.88 673.61
23 Upper Chehalis 294.18 41.28 883.62 697.58 2,777.18 2,913.95
24 Willapa 87.94 9.55 290.67 141.04 714.89 435.61
25 Grays/Elochoman 35.91 0.11 69.19 87.26 305.19 385.51
26 Cowlitz 334.83 18.62 676.34 1,141.56 2,985.53 2,303.25
27 Lewis 161.40 7.72 296.42 565.99 1,446.19 978.95
28 Salmon-Washougal 37.21 4.32 84.77 110.27 133.68 67.65
29 Wind-White Salmon 44.71 3.24 32.23 95.71 338.45 343.06
30 Klickitat 66.97 21.13 116.17 277.93 497.40 524.87
31 Rock-Glade 0.95 4.80 42.66 68.76 129.21 120.86
32 Walla Walla   
33 Lower Snake   0.41
34 Palouse 3.44 0.43 2.14  1.20 69.43
35 Middle Snake   
36 Esquatzel Coulee   3.15
37 Lower Yakima 7.51 2.93 36.37 31.24 117.03 116.30
38 Naches 13.02 39.14 56.26 169.19 77.69
39 Upper Yakima 15.80 29.15 72.96 28.34
40 Alkali-Squilchuck 0.03 0.16 25.12 27.40 60.20 87.89
41 Lower Crab 0.01 0.03 0.05 
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ANALYZED_FOREST_FISH_NLCD_STREAMS_BY_WRIA_AND_TYPE_SUM 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

42 Grand Coulee   0.92
43 Upper Crab-Wilson 0.97 0.74 0.34 0.36 25.79
44 Moses Coulee 0.00 0.67 0.74 7.20 32.58
45 Wenatchee 10.49 2.10 5.69 41.90 132.19 340.44
46 Entiat 10.28 0.01 4.79 17.36 76.11 177.12
47 Chelan 0.54 2.09 3.01 25.99 161.27
48 Methow 26.69 4.81 63.87 66.74 233.22 447.30
49 Okanogan 10.03 15.83 74.61 70.53 258.79 606.56
50 Foster 0.27   5.19
51 Nespelem   
52 Sanpoil 2.47 1.46 17.66 16.78 38.41 39.51
53 Lower Lake Roosevelt   
54 Lower Spokane 4.16 14.89 8.70 48.42 48.61
55 Little Spokane 35.25 9.88 59.06 56.10 227.55 290.01
56 Hangman 7.29 1.17 2.61 13.47 46.61 71.67
57 Middle Spokane 1.40 22.02 42.04 199.96 314.39
58 Middle Lake Roosevelt   
59 Colville   
60 Kettle 5.74 4.70 23.79 33.93 120.52 74.90
61 Upper Lake Roosevelt   
62 Pend Oreille   

 

ACCURACY 

See Metadata in the Appendix for more information about the accuracy of these 
datasets. The ArcInfo intersect and union operations introduce no significant errors. 

ANALYSIS OF STREAMS WITHIN ANALYZED URBAN GROWTH AREAS 

PURPOSE 

Similar to the Analysis of Streams Within Urban Growth Areas except that it only 
includes counties where GIS parcel data were acquired. 

METHOD 

In ArcInfo the streams were intersected with the analyzable areas and then intersected 
with the UGAs. 

ARC: INTERSECT HYDRO ANALYZED ANAL_STREAMS LINE 
 
ARC: INTERSECT ANAL_STREAMS UGA ANAL_UGA_STRM LINE 
 

The ANAL_UGA_STRM attribute table was then exported to Access to generate 
statistics using SQL. 
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SELECT ANALYZED_UGA_STREAMS.WRIA_CD AS WRIA, 
ANALYZED_UGA_STREAMS.WATER_TYPE_CD AS TYPE, 
Sum([LENGTH]/5280) AS [STREAM MILES] FROM 
ANALYZED_UGA_STREAMS WHERE 
(((ANALYZED_UGA_STREAMS.HYDRO_LINE_TY)=10 Or 
(ANALYZED_UGA_STREAMS.HYDRO_LINE_TY)=20 Or 
(ANALYZED_UGA_STREAMS.HYDRO_LINE_TY)=40) AND 
((ANALYZED_UGA_STREAMS.UGA)=1) AND 
((ANALYZED_UGA_STREAMS.GIS)=1)) GROUP BY 
ANALYZED_UGA_STREAMS.WRIA_CD, 
ANALYZED_UGA_STREAMS.WATER_TYPE_CD HAVING 
(((ANALYZED_UGA_STREAMS.WATER_TYPE_CD)=1)); 

Figure 40 - ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_1 
SQL query. 
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SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS [WRIA 
NAME], 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_1.[STREAM MILES] AS [TYPE 1], 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_2.[STREAM MILES] AS [TYPE 2], 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_3.[STREAM MILES] AS [TYPE 3], 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_4.[STREAM MILES] AS [TYPE 4], 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_5.[STREAM MILES] AS [TYPE 5], 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_9.[STREAM MILES] AS [TYPE 9] FROM (((((WRIA LEFT 
JOIN 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_1 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_1.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_2 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_2.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_3 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_3.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_4 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_4.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_5 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_5.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_9 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_A
ND_TYPE_9.WRIA ORDER BY WRIA.WRIA_NR; 

Figure 41 - 
ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMAR
Y SQL query. 
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RESULTS 

Table 24 - Miles of stream summarized by DNR water type for lands that are non-Federal, not 
within a UGA, on forested land in counties that provided GIS parcel data. 

ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 25.61 2.06 20.20 30.64 24.04 7.70
2 San Juan 0.96 0.22 0.50 0.53 1.48
3 Lower Skagit / Samish 6.37 3.97 27.80 8.35 4.84 5.57
4 Upper Skagit 2.71 0.93  0.29 1.67
5 Stillaguamish 2.32 0.25 7.58 1.22 1.58 1.67
6 Island   
7 Snohomish 33.35 5.69 50.87 36.11 51.50 38.36
8 Cedar-Sammamish 43.36 32.55 78.71 58.98 58.39 150.98
9 Duwamish-Green 29.99 6.70 44.48 21.74 22.30 63.57

10 Puyallup-White 29.33 5.13 41.68 23.21 23.78 55.30
11 Nisqually 9.30 0.15 1.13 6.98 2.06 9.72
12 Chambers-Clover 18.49 0.88 13.27 3.68 12.36 19.99
13 Deschutes 12.35 0.47 18.77 6.52 8.21 13.81
14 Kennedy-Goldsborough   
15 Kitsap 5.51 10.85 45.32 47.90 72.77 87.71
16 Skokomish-Dosewallips   
17 Quilcene-Snow 0.02 0.77  2.77 0.57
18 Elwah-Dungeness 2.85 24.01 4.85 6.55 
19 Lyre-Hoko 0.97 0.72 1.18 1.45 
20 Soleduc 3.68 2.49 1.18 1.33 3.60 
21 Queets-Quinault   
22 Lower Chehalis 16.57 2.94 36.18 16.33 88.67 17.88
23 Upper Chehalis 13.86 2.09 14.41 6.25 9.91 34.87
24 Willapa   
25 Grays/Elochoman 0.77 18.90 8.42 4.68 4.65
26 Cowlitz 16.39 12.60 7.08 7.12 23.57
27 Lewis 2.56 0.03 3.19 6.46 10.51 14.05
28 Salmon-Washougal 31.51 0.06 17.03 19.17 15.82 27.16
29 Wind-White Salmon 0.23 1.33 0.61 0.12 0.64
30 Klickitat 1.40 0.22  2.42
31 Rock-Glade   
32 Walla Walla   
33 Lower Snake   0.40
34 Palouse 3.05 0.29   1.27
35 Middle Snake   
36 Esquatzel Coulee 0.04   34.92
37 Lower Yakima   39.97
38 Naches 0.29   7.12
39 Upper Yakima   
40 Alkali-Squilchuck 0.89   
41 Lower Crab   
42 Grand Coulee   
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ANALYZED_UGA_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

43 Upper Crab-Wilson 0.50  2.36
44 Moses Coulee 0.50 0.78 18.23
45 Wenatchee 1.96 0.59 4.28 0.33 8.01
46 Entiat   4.50
47 Chelan   12.53
48 Methow 4.11 0.80 0.98 0.32 1.74
49 Okanogan 2.02 0.53 1.41 1.70 0.24 1.91
50 Foster   
51 Nespelem   
52 Sanpoil   
53 Lower Lake Roosevelt   
54 Lower Spokane 3.71  1.32 6.67
55 Little Spokane 1.44 0.01 1.09 2.83 7.26 6.27
56 Hangman 8.79 0.35 2.24 6.20 14.46
57 Middle Spokane 16.76 0.05 5.05 6.80 10.50
58 Middle Lake Roosevelt   
59 Colville   
60 Kettle   
61 Upper Lake Roosevelt   
62 Pend Oreille   

 

ACCURACY 

See Metadata in the Appendix for more information about the accuracy of these 
datasets. The ArcInfo intersect and union operations introduce no significant errors. 

ANALYSIS OF STREAMS ON ANALYZED LANDS BY WRIA 

PURPOSE 

Similar to the Analysis of Streams by WRIA except that it only includes portions of 
WRIAs that are within counties that provided GIS parcel data. 

METHOD 

The streams were intersected with the analyzed areas of the state in ArcInfo. 

ARC: INTERSECT HYRO ANALYZED ANAL_STREAMS LINE 
 

The attribute table was the exported to Access to generate statistics using SQL. 
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SELECT ANALYZED_WRIA_STREAMS.WRIA_CD AS WRIA, 
ANALYZED_WRIA_STREAMS.WATER_TYPE_CD AS TYPE, 
Sum([LENGTH]/5280) AS [STREAM MILES] FROM 
ANALYZED_WRIA_STREAMS WHERE 
(((ANALYZED_WRIA_STREAMS.ANALYZED)=1) AND 
((ANALYZED_WRIA_STREAMS.HYDRO_LINE_TY)=10 Or 
(ANALYZED_WRIA_STREAMS.HYDRO_LINE_TY)=20 Or 
(ANALYZED_WRIA_STREAMS.HYDRO_LINE_TY)=40)) GROUP BY 
ANALYZED_WRIA_STREAMS.WRIA_CD, 
ANALYZED_WRIA_STREAMS.WATER_TYPE_CD HAVING 
(((ANALYZED_WRIA_STREAMS.WATER_TYPE_CD)=1)); 

Figure 42 - 
ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_1 SQL 
query. 
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SELECT WRIA.WRIA_NR AS WRIA, WRIA.WRIA_NM AS [WRIA 
NAME], 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_1.[STREAM MILES] AS [TYPE 1], 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_2.[STREAM MILES] AS [TYPE 2], 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_3.[STREAM MILES] AS [TYPE 3], 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_4.[STREAM MILES] AS [TYPE 4], 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_5.[STREAM MILES] AS [TYPE 5], 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_9.[STREAM MILES] AS [TYPE 9] FROM (((((WRIA LEFT 
JOIN 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_1 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_1.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_2 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_2.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_3 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_3.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_4 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_4.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_5 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_5.WRIA) LEFT JOIN 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_9 ON WRIA.WRIA_NR = 
VW_SELECT_ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_
AND_TYPE_9.WRIA ORDER BY WRIA.WRIA_NR; 

Figure 43 - 
ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMA
RY SQL query. 
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RESULTS 

Table 25 - Miles of stream summarized by DNR water type and WRIA for land within counties that 
provided GIS parcel data. 

ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 302.95 39.72 317.02 681.42 948.40 396.85
2 San Juan 4.40 9.09 21.46 58.05 44.68 25.40
3 Lower Skagit / Samish 176.76 44.26 230.06 567.46 396.27 262.35
4 Upper Skagit 175.47 43.29 121.33 211.97 406.93 237.10
5 Stillaguamish 213.64 41.26 294.60 337.20 456.73 333.66
6 Island   
7 Snohomish 456.94 149.39 568.17 625.93 1,048.68 727.71
8 Cedar-Sammamish 68.17 33.96 68.39 52.74 110.63 154.19
9 Duwamish-Green 118.61 15.64 59.64 108.52 235.14 173.91

10 Puyallup-White 191.19 13.18 230.48 272.06 522.00 372.20
11 Nisqually 207.75 16.83 252.85 283.53 668.12 890.27
12 Chambers-Clover 1.95 1.76 0.92 1.22 1.52
13 Deschutes 56.02 3.85 92.02 58.62 197.89 299.27
14 Kennedy-Goldsborough 11.44 3.90 27.77 14.01 27.83 53.60
15 Kitsap 21.49 39.50 193.18 152.21 242.50 276.37
16 Skokomish-Dosewallips 10.34 1.42 12.55 33.16 31.84 5.61
17 Quilcene-Snow 23.16 46.93 161.82 99.21 519.96 9.36
18 Elwah-Dungeness 56.92 39.72 134.72 29.97 196.00 5.33
19 Lyre-Hoko 94.13 35.00 271.97 256.27 778.50 3.82
20 Soleduc 304.54 106.47 643.98 545.04 1,644.99 4.23
21 Queets-Quinault 138.57 47.69 303.61 199.51 1,250.08 3.30
22 Lower Chehalis 507.63 138.96 1,145.98 532.75 2,405.85 707.22
23 Upper Chehalis 476.02 54.11 997.30 755.62 2,840.27 3,150.04
24 Willapa 95.03 9.68 299.34 142.32 716.43 437.34
25 Grays/Elochoman 63.13 0.18 77.32 96.56 307.91 394.08
26 Cowlitz 702.18 21.99 768.72 1,199.63 3,073.13 2,561.18
27 Lewis 307.19 10.40 327.61 617.23 1,508.70 1,066.84
28 Salmon-Washougal 113.43 5.86 108.29 144.10 153.77 86.65
29 Wind-White Salmon 73.81 3.32 38.40 114.60 363.37 391.54
30 Klickitat 102.47 28.52 151.01 356.83 678.22 1,033.58
31 Rock-Glade 21.14 5.80 57.35 104.32 251.32 3,109.90
32 Walla Walla   
33 Lower Snake 1.25   665.34
34 Palouse 16.33 1.12 6.51  32.54 437.26
35 Middle Snake   
36 Esquatzel Coulee 11.37   1,275.12
37 Lower Yakima 15.12 3.08 40.31 36.58 162.90 2,994.38
38 Naches 25.28 45.05 85.15 279.16 313.06
39 Upper Yakima 31.99 51.39 202.26 462.61
40 Alkali-Squilchuck 0.82 0.82 36.16 78.05 100.26 241.31
41 Lower Crab 7.71 1.73 8.32 7.68
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ANALYZED_WRIA_STREAM_LENGTH_BY_WRIA_AND_TYPE_SUMMARY 
WRIA WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

42 Grand Coulee   148.14
43 Upper Crab-Wilson 2.33 1.05 0.58 0.44 55.94
44 Moses Coulee 4.92 0.74 5.55 40.44 1,781.59
45 Wenatchee 41.29 7.93 14.04 76.91 208.26 843.04
46 Entiat 25.32 0.01 7.98 28.96 131.52 507.87
47 Chelan 68.40 5.48 13.91 99.85 688.05
48 Methow 165.08 6.66 101.44 157.80 437.80 1,643.85
49 Okanogan 135.07 45.10 191.23 261.14 927.84 2,616.31
50 Foster 29.26 1.03 6.68 837.92
51 Nespelem   
52 Sanpoil 6.89 4.30 24.19 29.28 62.14 92.30
53 Lower Lake Roosevelt 0.17   0.01
54 Lower Spokane 29.26 26.26 28.93 161.31 199.12
55 Little Spokane 55.53 20.68 91.30 108.45 376.72 430.20
56 Hangman 38.94 5.00 12.52 52.01 245.29 585.25
57 Middle Spokane 23.99 1.08 32.39 80.11 283.03 459.57
58 Middle Lake Roosevelt   
59 Colville   
60 Kettle 12.48 11.01 39.68 62.56 196.87 157.60
61 Upper Lake Roosevelt   
62 Pend Oreille   

 

ACCURACY 

No significant accuracy concerns. 
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DISCUSSION 

Available GIS data from the Counties enabled 63% of the state to be analyzed and 
sampled for non-industrial ownership. More importantly, nearly 70% of the forested lands in 
the state were analyzed. The following tables summarize the results of this analysis. Statistics 
for WRIAs where less than about 1/3rd was analyzed should be read with caution. The low 
sample size in these WRIAs is not likely to be representative of their overall characteristics. 

Table 26 - This table shows the percentage of each WRIA that was analyzed with available GIS 
data, the percent that is urban growth areas, the percent that is Federal land, the percent forested and 
the percent of private, forested lands not within UGAs. 

WRIA_SUMMARY_PERCENTAGES 
# WRIA NAME ANALYZED UGA FEDERAL FORESTED F&F 

FORESTED
1 Nooksack 100% 4.9% 28% 54% 32%
2 San Juan 100% 0.6% 0% 22% 22%
3 Lower Skagit / Samish 100% 7.2% 3% 53% 46%
4 Upper Skagit 100% 0.2% 89% 73% 10%
5 Stillaguamish 100% 1.2% 39% 86% 50%
6 Island 0% 2.5% 8% 28% 25%
7 Snohomish 100% 5.8% 45% 80% 40%
8 Cedar-Sammamish 100% 46.6% 15% 48% 19%
9 Duwamish-Green 100% 28.8% 28% 63% 29%

10 Puyallup-White 100% 14.5% 48% 76% 33%
11 Nisqually 100% 3.1% 31% 85% 58%
12 Chambers-Clover 100% 67.7% 22% 35% 4%
13 Deschutes 100% 23.6% 10% 66% 47%
14 Kennedy-

Goldsborough 
15% 4.1% 1% 77% 74%

15 Kitsap 87% 13.6% 3% 56% 44%
16 Skokomish-

Dosewallips 
41%  72% 85% 21%

17 Quilcene-Snow 100% 1.2% 19% 59% 40%
18 Elwah-Dungeness 100% 2.1% 52% 58% 11%
19 Lyre-Hoko 100% 0.3% 13% 46% 34%
20 Soleduc 98% 0.5% 43% 75% 35%
21 Queets-Quinault 99%  62% 81% 24%
22 Lower Chehalis 85% 3.3% 14% 82% 66%
23 Upper Chehalis 95% 2.8% 2% 85% 82%
24 Willapa 15% 0.9% 0% 72% 72%
25 Grays/Elochoman 27% 2.7%  84% 84%
26 Cowlitz 88% 0.7% 47% 87% 46%
27 Lewis 51% 0.9% 47% 89% 45%
28 Salmon-Washougal 67% 23.6% 4% 60% 51%
29 Wind-White Salmon 34% 0.4% 59% 90% 35%
30 Klickitat 100% 0.2% 41% 71% 33%
31 Rock-Glade 50% 1.5% 0% 5% 5%
32 Walla Walla  1.8% 5% 11% 7%
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WRIA_SUMMARY_PERCENTAGES 
# WRIA NAME ANALYZED UGA FEDERAL FORESTED F&F 

FORESTED
33 Lower Snake 57% 0.3%  0% 0%
34 Palouse 14% 0.8% 0% 2% 2%
35 Middle Snake 0% 0.4% 19% 16% 3%
36 Esquatzel Coulee 50% 3.5% 9% 0% 0%
37 Lower Yakima 76% 4.9% 58% 14% 2%
38 Naches 90% 0.5% 78% 73% 6%
39 Upper Yakima 15% 1.2% 46% 45% 16%
40 Alkali-Squilchuck 22% 2.1% 52% 8% 7%
41 Lower Crab 1% 2.5% 0% 0% 0%
42 Grand Coulee 14% 1.3% 0% 0% 0%
43 Upper Crab-Wilson 3% 0.4%  1% 1%
44 Moses Coulee 93% 1.3%  1% 1%
45 Wenatchee 100% 0.9% 90% 70% 3%
46 Entiat 100% 0.4% 86% 64% 4%
47 Chelan 100% 0.8% 84% 48% 2%
48 Methow 100% 0.1% 87% 67% 2%
49 Okanogan 100% 0.4% 35% 40% 21%
50 Foster 100% 0.2% 26% 4% 0%
51 Nespelem 86% 0.1% 100% 59%  
52 Sanpoil 33% 0.2% 84% 80% 10%
53 Lower Lake Roosevelt 14% 0.5% 36% 19% 10%
54 Lower Spokane 28% 3.0% 25% 51% 32%
55 Little Spokane 61% 4.0% 4% 59% 55%
56 Hangman 95% 8.0%  13% 12%
57 Middle Spokane 93% 24.6%  43% 42%
58 Middle Lake Roosevelt   70% 76% 19%
59 Colville  1.0% 22% 83% 61%
60 Kettle 24%  60% 78% 23%
61 Upper Lake Roosevelt  0.3% 30% 88% 58%
62 Pend Oreille  0.2% 86% 92% 9%
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Table 27 – This table is the summarization of the statistics from Table 26 into regions of similar 
physiographic features. 

REGION_SUMMARY_PERCENTAGES 
REGION NAME ANALYZED UGA FEDERAL FORESTED F&F 

FORESTED
Upper Columbia - Upstream 
of Grand Coulee 

21% 1.7% 40% 57% 23%

North Puget Sound 100% 3.4% 51% 70% 30%
Upper Columbia - 
Downstream of Grand 
Coulee 

93% 0.7% 58% 41% 7%

Islands 55% 1.5% 4% 25% 23%
Olympic Coast 99% 0.3% 44% 71% 31%
West Puget Sound 77% 4.9% 31% 64% 34%
Columbia 19% 2.7% 3% 0% 0%
South Puget Sound 100% 24.0% 31% 67% 35%
Snake 11% 0.8% 7% 8% 3%
Middle Columbia 60% 2.0% 46% 40% 13%
Southwest 67% 2.4% 6% 80% 73%
Lower Columbia 70% 3.3% 37% 84% 50%

 

Table 28 - The portion of total analyzed stream length that is located on potentially exempt parcels as 
well as the percent of those potentially exempt streams that are within urban growth areas. 

EXEMPT_STREAMS_AS_%_OF_WRIA 
# NAME EXEMPT % EXEMPT % UGA WRIA STREAM MILES
1 Nooksack 25.83 0.96% 3.20% 2,686.36
2 San Juan 1.14 0.70% 163.07
3 Lower Skagit / Samish 19.70 1.17% 3.17% 1,677.16
4 Upper Skagit 7.22 0.60% 1.35% 1,196.09
5 Stillaguamish 9.59 0.57% 1,677.09
6 Island 
7 Snohomish 32.66 0.91% 6.03% 3,576.80
8 Cedar-Sammamish 10.13 2.07% 36.74% 488.08
9 Duwamish-Green 6.16 0.87% 29.66% 711.46

10 Puyallup-White 5.63 0.35% 20.94% 1,601.12
11 Nisqually 11.16 0.48% 1.49% 2,319.35
12 Chambers-Clover 0.67 9.12% 89.83% 7.37
13 Deschutes 2.94 0.42% 15.11% 707.66
14 Kennedy-Goldsborough 1.23 0.89% 138.56
15 Kitsap 76.64 8.28% 19.35% 925.24
16 Skokomish-Dosewallips 0.83 0.87% 94.91
17 Quilcene-Snow 18.73 2.18% 0.91% 860.44
18 Elwah-Dungeness 27.32 5.91% 2.44% 462.65
19 Lyre-Hoko 9.89 0.69% 1.65% 1,439.70
20 Soleduc 9.64 0.30% 5.92% 3,249.24
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EXEMPT_STREAMS_AS_%_OF_WRIA 
# NAME EXEMPT % EXEMPT % UGA WRIA STREAM MILES
21 Queets-Quinault 7.25 0.37% 1,942.77
22 Lower Chehalis 31.12 0.57% 3.69% 5,438.40
23 Upper Chehalis 71.78 0.87% 1.56% 8,273.35
24 Willapa 3.01 0.18% 1,700.13
25 Grays/Elochoman 8.34 0.89% 939.19
26 Cowlitz 67.61 0.81% 1.43% 8,326.83
27 Lewis 75.70 1.97% 1.30% 3,837.98
28 Salmon-Washougal 18.75 3.06% 1.14% 612.10
29 Wind-White Salmon 2.50 0.25% 985.04
30 Klickitat 2.01 0.09% 2,350.63
31 Rock-Glade 3,549.81
32 Walla Walla 
33 Lower Snake 666.59
34 Palouse 493.76
35 Middle Snake 
36 Esquatzel Coulee 1,286.49
37 Lower Yakima 2.11 0.06% 9.41% 3,252.36
38 Naches 1.46 0.20% 747.71
39 Upper Yakima 0.12 0.02% 748.24
40 Alkali-Squilchuck 1.26 0.28% 457.42
41 Lower Crab 25.44
42 Grand Coulee 148.14
43 Upper Crab-Wilson 60.35
44 Moses Coulee 0.06 0.00% 1,833.23
45 Wenatchee 45.15 3.79% 0.80% 1,191.46
46 Entiat 2.99 0.43% 701.65
47 Chelan 7.80 0.89% 875.70
48 Methow 3.10 0.12% 2,512.63
49 Okanogan 12.57 0.30% 4,176.68
50 Foster 874.89
51 Nespelem 
52 Sanpoil 3.36 1.53% 219.11
53 Lower Lake Roosevelt 
54 Lower Spokane 1.60 0.36% 444.88
55 Little Spokane 8.87 0.82% 1,082.88
56 Hangman 1.71 0.18% 939.01
57 Middle Spokane 9.24 1.05% 880.17
58 Middle Lake Roosevelt 
59 Colville 
60 Kettle 3.54 0.74% 480.20
61 Upper Lake Roosevelt 
62 Pend Oreille 
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Table 29 - This table is a summary of Table 28 into regions of similar physiographic features. 

EXEMPT_STREAMS_AS_%_OF_REGION 
NAME EXEMPT % % 

UGA 
REGION STREAM 

MILES 
Upper Columbia - Upstream of Grand 
Coulee 

28.76 0.70% 4,106.78

North Puget Sound 95.01 0.88% 3.70% 10,813.51
Upper Columbia - Downstream of 
Grand Coulee 

72.93 0.58% 0.50% 12,623.66

Islands 1.14 0.70% 163.07
Olympic Coast 26.79 0.40% 2.74% 6,631.71
West Puget Sound 124.75 5.03% 12.56% 2,481.79
Columbia 1,460.07
South Puget Sound 36.70 0.63% 21.64% 5,835.04
Snake 1,160.35
Middle Columbia 8.21 0.07% 2.42% 11,633.80
Southwest 105.91 0.69% 2.14% 15,411.87
Lower Columbia 170.40 1.24% 1.27% 13,716.10

 

Table 30 - The portion of analyzed fish bearing stream length that is located on potentially exempt 
parcels as well as the percent of those potentially exempt fish bearing streams that are within urban 
growth areas. 

EXEMPT_FISH_BEARING_STREAMS_AS_%_OF_WRIA 
# NAME EXEMPT % EXEMPT % UGA WRIA STREAM MILES 
1 Nooksack 12.12 1.84% 0.00% 659.69
2 San Juan 0.09 0.27% 34.94
3 Lower Skagit / Samish 8.80 1.95% 4.88% 451.08
4 Upper Skagit 3.83 1.13% 340.09
5 Stillaguamish 5.31 0.97% 549.50
6 Island 
7 Snohomish 16.07 1.37% 4.73% 1,174.49
8 Cedar-Sammamish 4.67 2.74% 24.52% 170.52
9 Duwamish-Green 2.71 1.40% 16.30% 193.89

10 Puyallup-White 3.53 0.81% 5.84% 434.85
11 Nisqually 4.14 0.87% 4.03% 477.43
12 Chambers-Clover 0.59 16.00% 88.50% 3.71
13 Deschutes 0.96 0.63% 19.32% 151.88
14 Kennedy-Goldsborough 0.86 2.00% 43.11
15 Kitsap 20.82 8.19% 18.83% 254.17
16 Skokomish-Dosewallips 0.37 1.54% 24.30
17 Quilcene-Snow 6.59 2.84% 231.91
18 Elwah-Dungeness 14.23 6.15% 1.78% 231.35
19 Lyre-Hoko 5.76 1.44% 0.24% 401.10
20 Soleduc 7.17 0.68% 3.73% 1,054.99
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EXEMPT_FISH_BEARING_STREAMS_AS_%_OF_WRIA 
# NAME EXEMPT % EXEMPT % UGA WRIA STREAM MILES 
21 Queets-Quinault 2.99 0.61% 489.88
22 Lower Chehalis 16.93 0.94% 1.67% 1,792.57
23 Upper Chehalis 19.66 1.29% 1.42% 1,527.43
24 Willapa 1.66 0.41% 404.04
25 Grays/Elochoman 2.22 1.58% 140.64
26 Cowlitz 19.37 1.30% 3.18% 1,492.88
27 Lewis 20.85 3.23% 1.31% 645.20
28 Salmon-Washougal 4.89 2.15% 1.68% 227.58
29 Wind-White Salmon 0.44 0.38% 115.54
30 Klickitat 0.05 0.02% 282.00
31 Rock-Glade 84.29
32 Walla Walla 
33 Lower Snake 1.25
34 Palouse 23.95
35 Middle Snake 
36 Esquatzel Coulee 11.37
37 Lower Yakima 0.80 1.38% 58.50
38 Naches 0.74 1.05% 70.34
39 Upper Yakima 31.99
40 Alkali-Squilchuck 0.08 0.20% 37.81
41 Lower Crab 7.71
42 Grand Coulee 
43 Upper Crab-Wilson 3.38
44 Moses Coulee 5.66
45 Wenatchee 4.27 6.75% 63.25
46 Entiat 0.49 1.48% 33.31
47 Chelan 0.14 0.19% 73.88
48 Methow 0.24 0.09% 273.18
49 Okanogan 2.10 0.56% 371.40
50 Foster 29.26
51 Nespelem 
52 Sanpoil 0.65 1.84% 35.39
53 Lower Lake Roosevelt 0.17
54 Lower Spokane 55.52
55 Little Spokane 1.49 0.89% 167.51
56 Hangman 0.38 0.67% 56.46
57 Middle Spokane 0.29 0.50% 57.46
58 Middle Lake Roosevelt 
59 Colville 
60 Kettle 0.72 1.14% 63.17
61 Upper Lake Roosevelt 
62 Pend Oreille 
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Table 31 - A summary of the statistics in Table 30 by region. 

EXEMPT_FISH_BEARING_STREAMS_AS_%_OF_REGION 
NAME EXEMPT % % 

UGA 
REGION STREAM 

MILES 
Upper Columbia - Upstream of Grand 
Coulee 

3.52 0.80% 439.05

North Puget Sound 46.13 1.45% 2.58% 3,174.86
Upper Columbia - Downstream of 
Grand Coulee 

7.32 0.82% 887.74

Islands 0.09 0.27% 34.94
Olympic Coast 15.92 0.82% 1.77% 1,945.96
West Puget Sound 42.86 5.46% 9.73% 784.83
Columbia 19.08
South Puget Sound 16.60 1.16% 16.08% 1,432.29
Snake 25.21
Middle Columbia 2.03 0.32% 642.65
Southwest 38.25 1.03% 1.47% 3,724.05
Lower Columbia 47.32 1.89% 2.05% 2,506.31

 
Table 32 - Potentially exempt 20-acre parcel acres as a percentage of WRIA acres considered to be 
covered by the Endangered Species Act, not including UGAs. 

EXEMPT_PARCEL_ACRES_AS_%_OF_ESA_ACRES_BY_WRIA 
# NAME EXEMPT ACRES ESA ACRES % EXEMPT ACRES 
1 Nooksack 6,447.03 531,786.55 1.21%
2 San Juan 835.33 87,368.26 0.96%
3 Lower Skagit / Samish 6,389.35 226,804.04 2.82%
4 Upper Skagit 1,487.23 1,144,326.88 0.13%
5 Stillaguamish 2,429.54 393,729.83 0.62%
6 Island 87,552.62
7 Snohomish 5,896.17 920,640.59 0.64%
8 Cedar-Sammamish 1,655.69 145,690.86 1.14%
9 Duwamish-Green 1,493.00 207,878.24 0.72%

10 Puyallup-White 1,778.88 472,574.36 0.38%
11 Nisqually 2,949.75 360,180.46 0.82%
12 Chambers-Clover 366.49 4,811.29 7.62%
13 Deschutes 816.91 101,070.45 0.81%
14 Kennedy-Goldsborough 314.79 181,226.67 0.17%
15 Kitsap 16,622.71 280,444.57 5.93%
16 Skokomish-Dosewallips 172.69 342,872.80 0.05%
17 Quilcene-Snow 3,300.33 230,809.60 1.43%
18 Elwah-Dungeness 5,339.34 369,103.38 1.45%
19 Lyre-Hoko 1,869.68 223,611.12 0.84%
20 Soleduc 1,928.40 697,116.87 0.28%
21 Queets-Quinault 1,422.83 506,018.10 0.28%
22 Lower Chehalis 4,090.63 751,012.71 0.54%
23 Upper Chehalis 8,142.33 690,608.71 1.18%
24 Willapa 339.23 584,286.41 0.06%
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EXEMPT_PARCEL_ACRES_AS_%_OF_ESA_ACRES_BY_WRIA 
# NAME EXEMPT ACRES ESA ACRES % EXEMPT ACRES 
25 Grays/Elochoman 966.80 270,082.30 0.36%
26 Cowlitz 9,200.01 1,378,610.51 0.67%
27 Lewis 9,245.00 742,906.42 1.24%
28 Salmon-Washougal 3,345.04 169,697.94 1.97%
29 Wind-White Salmon 449.12 518,347.89 0.09%
30 Klickitat 333.43 306,262.83 0.11%
31 Rock-Glade 50,419.80
32 Walla Walla 100,363.90
33 Lower Snake 216.17
34 Palouse 39.73 42,504.10 0.09%
35 Middle Snake 229,610.89
36 Esquatzel Coulee 740.13
37 Lower Yakima 301.23 41,361.22 0.73%
38 Naches 236.23 516,248.49 0.05%
39 Upper Yakima 57.03 612,402.90 0.01%
40 Alkali-Squilchuck 80.28 44,227.88 0.18%
41 Lower Crab 2,394.75
42 Grand Coulee 535.30
43 Upper Crab-Wilson 13,221.15
44 Moses Coulee 51.47 7,062.15 0.73%
45 Wenatchee 2,933.60 614,425.58 0.48%
46 Entiat 205.07 194,922.63 0.11%
47 Chelan 612.21 321,746.85 0.19%
48 Methow 467.18 907,579.79 0.05%
49 Okanogan 2,338.76 448,331.10 0.52%
50 Foster 11.14 1,443.12 0.77%
51 Nespelem 
52 Sanpoil 484.39 236,641.68 0.20%
53 Lower Lake Roosevelt 19.83 31,388.59 0.06%
54 Lower Spokane 185.59 178,816.35 0.10%
55 Little Spokane 1,530.57 254,048.52 0.60%
56 Hangman 172.49 34,506.34 0.50%
57 Middle Spokane 852.63 77,083.39 1.11%
58 Middle Lake Roosevelt 231,932.47
59 Colville 538,576.04
60 Kettle 556.45 513,047.78 0.11%
61 Upper Lake Roosevelt 323,615.41
62 Pend Oreille 719,493.35
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CONCLUSION 

Determining where Washington State’s non-industrial private forestlands are is not an 
easy task. Collecting GIS data from Washington’s counties is time consuming and only 22 of 
Washington’s 39 counties were able to provide data within the project timeline. It is likely 
that another 5 or so counties will have GIS parcel data available sometime in 2004. The 
parcel data that was collected came in many different formats, all following different county 
standards. Of Washington’s 39 Counties, 28 are considered “forested” and of those 28, the 
project team was able to collect GIS parcel data from 19 of them. This enabled analysis of 
nearly 70% of the 22 million forested acres in the state. 

In the 19 forested counties that were analyzed there were a total of almost 13,000 
potentially exempt 20-acre parcels totaling over 110,000 acres. These numbers compare 
reasonably well with the 2001 Small Forest Landowner Database figures of 12,800 parcels 
and 132,000 acres. The differences in the number of owners can be explained by the 
detailed, owner-by-owner manual analysis that was done in 2001 to identify, across counties, 
unique owners. This detailed analysis would have the effect of reducing the number of 
owners. The additional acres in the 2001 SFLODB can be attributed to detailed orthophoto 
and Landsat analysis that identified additional forested acres of “undeveloped land” in Clark, 
King and Spokane Counties. 

Of the 42 WRIAs that did have at least 33% GIS coverage, a median of 0.60% (mean 
1.28%, stdev 2.05%) of the analyzed streams in those WRIAs were on exempt forestland 
parcels. Looking only at the fish bearing (DNR Water Types 1 – 3) streams, a median of 
0.97% (mean 1.81%, stdev 2.89%) of the analyzed streams in the WRIAs were on exempt 
forestland parcels. The increase in the percentage of exempt forestland parcel stream miles 
for just fish bearing streams can be attributed to the location of these parcels. Typically, 
exempt forestland parcels are located in the rural-urban interface on lower elevation land 
that tends to have more fish bearing streams than those industrial forestlands higher in the 
watershed. 

In comparing exempt forestland parcel stream miles to the Forests and Fish forested 
streams, a median of 0.93% (mean 2.09%, stdev 3.98%) of the analyzed Forests and Fish 
forested streams were on exempt forestland parcels. Looking at only the fish bearing 
streams, a median of 1.72% (mean 3.85%, stdev 7.86%) of the stream miles were on exempt 
forestland parcels. The large standard deviation can be attributed to WRIA 12 – Chambers-
Clover, which is almost entirely the urban growth area of Tacoma. The majority of the 
exempt forestland parcels in WRIA 12 is within an urban growth area and when compared 
to the non-UGA, non-Federal areas of the WRIA, cause the proportions to be over-
represented. 

This analysis captured parcels that were taxed as forestland by the counties. It is known 
that many forested parcels are not taxed as forestland even though they are forested. Future 
analyses will hopefully detect these owners through more detailed remote sensing techniques 
and better county assessor data. Even without these potentially missed parcels, this analysis 
provides a very detailed and thorough look at the geographies of potentially exempt 20-acre 
parcels in Washington State. 
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APPENDICES 

PROPORTIONS BY WRIA 
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EXEMPT 20-ACRE PARCEL STREAMS IN PROPORTION TO FORESTS AND FISH FORESTED 
LAND STREAMS 

NIPF IN PROPORTION TO F&F NLCD STREAMS 
WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 2.21% 3.05% 3.40% 1.08% 0.47% 1.01%
2 San Juan 0.00% 0.00% 0.58% 1.18% 0.51% 2.01%
3 Lower Skagit / Samish 3.23% 2.71% 3.14% 1.33% 0.99% 1.18%
4 Upper Skagit 1.79% 2.49% 1.77% 0.65% 0.25% 0.49%
5 Stillaguamish 1.45% 0.39% 1.42% 0.35% 0.34% 0.58%
7 Snohomish 1.33% 2.73% 2.05% 0.84% 0.67% 0.89%
8 Cedar-Sammamish 2.06% 9.36% 3.30% 2.94% 0.65% 2.57%
9 Duwamish-Green 2.41% 1.34% 2.35% 0.62% 0.23% 1.48%

10 Puyallup-White 1.68% 1.64% 0.75% 0.06% 0.18% 0.29%
11 Nisqually 0.69% 1.89% 1.40% 0.41% 0.15% 0.59%
12 Chambers-Clover 324.15% N/A 32.97% 0.00% 0.00% 8.63%
13 Deschutes 0.71% 5.42% 0.63% 1.55% 0.21% 0.26%
15 Kitsap 0.98% 8.51% 7.10% 8.68% 6.17% 6.28%
16 Skokomish-Dosewallips 0.18% 0.00% 0.49% 0.14% 0.09% 0.13%
17 Quilcene-Snow 7.42% 4.51% 2.61% 1.55% 2.08% 5.63%
18 Elwah-Dungeness 12.23% 5.20% 8.70% 10.93% 6.24% 7.64%
19 Lyre-Hoko 2.21% 0.90% 1.34% 0.30% 0.44% 0.00%
20 Soleduc 1.93% 0.82% 0.34% 0.14% 0.11% 0.00%
21 Queets-Quinault 0.45% 1.13% 0.66% 0.78% 0.21% 3.88%
22 Lower Chehalis 2.03% 1.36% 0.61% 0.44% 0.30% 0.49%
23 Upper Chehalis 1.81% 1.11% 1.39% 0.73% 0.58% 0.94%
26 Cowlitz 2.69% 3.27% 1.44% 0.97% 0.54% 0.91%
27 Lewis 5.34% 2.62% 3.54% 2.04% 1.43% 1.78%
28 Salmon-Washougal 1.85% 0.00% 2.24% 3.01% 1.19% 1.34%
29 Wind-White Salmon 0.00% 0.00% 0.66% 0.00% 0.24% 0.16%
30 Klickitat 0.02% 0.17% 0.00% 0.01% 0.19% 0.18%
31 Rock-Glade 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
33 Lower Snake N/A N/A N/A N/A N/A 0.00%
36 Esquatzel Coulee N/A N/A N/A N/A N/A 0.00%
37 Lower Yakima 8.39% 0.00% 0.47% 0.57% 0.01% 0.95%
38 Naches 3.32% N/A 0.78% 0.35% 0.20% 0.24%
44 Moses Coulee N/A 0.00% N/A 0.00% 0.83% 0.00%
45 Wenatchee 20.22% 14.05% 32.41% 10.68% 7.78% 7.61%
46 Entiat 3.42% 0.00% 2.89% 1.60% 0.47% 1.05%
47 Chelan 12.70% N/A 3.49% 12.52% 3.34% 3.96%
48 Methow 0.67% 0.00% 0.09% 0.06% 0.17% 0.54%
49 Okanogan 0.00% 1.77% 2.43% 0.99% 1.43% 1.00%
50 Foster 0.00% N/A N/A N/A N/A 0.00%
51 Nespelem N/A N/A N/A N/A N/A N/A
55 Little Spokane 0.80% 1.66% 1.07% 1.78% 0.49% 0.52%
56 Hangman 5.18% 0.00% 0.00% 1.78% 1.35% 0.64%
57 Middle Spokane 0.00% N/A 1.13% 2.88% 1.04% 1.55%



 

A-3 

EXEMPT 20-ACRE PARCEL STREAMS IN PROPORTION TO WRIA STREAMS 

NIPF IN PROPORTION TO WRIA STREAMS 
WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 0.93% 1.40% 2.19% 0.77% 0.36% 0.31%
2 San Juan 0.00% 0.00% 0.44% 0.76% 0.38% 1.58%
3 Lower Skagit / Samish 1.27% 1.80% 2.15% 0.80% 0.88% 0.83%
4 Upper Skagit 0.62% 0.67% 0.82% 0.28% 0.10% 0.03%
5 Stillaguamish 0.73% 0.13% 0.83% 0.19% 0.16% 0.20%
7 Snohomish 0.56% 0.97% 1.14% 0.41% 0.27% 0.22%
8 Cedar-Sammamish 0.45% 2.85% 1.06% 0.67% 0.18% 0.70%
9 Duwamish-Green 0.88% 0.39% 0.72% 0.21% 0.08% 0.44%

10 Puyallup-White 0.70% 0.64% 0.49% 0.04% 0.11% 0.07%
11 Nisqually 0.38% 0.39% 1.00% 0.29% 0.11% 0.35%
12 Chambers-Clover 0.79% 0.00% 2.53% 0.00% 0.00% 0.27%
13 Deschutes 0.43% 2.66% 0.41% 1.05% 0.14% 0.17%
15 Kitsap 0.60% 5.48% 5.28% 6.12% 4.56% 4.40%
16 Skokomish-Dosewallips 0.07% 0.00% 0.29% 0.08% 0.02% 0.02%
17 Quilcene-Snow 4.79% 2.90% 2.10% 1.15% 1.41% 0.54%
18 Elwah-Dungeness 3.73% 3.13% 5.11% 5.21% 1.14% 0.05%
19 Lyre-Hoko 1.54% 0.75% 1.20% 0.25% 0.33% 0.00%
20 Soleduc 0.86% 0.50% 0.29% 0.11% 0.05% 0.00%
21 Queets-Quinault 0.27% 0.20% 0.38% 0.41% 0.08% 0.08%
22 Lower Chehalis 1.27% 0.88% 0.52% 0.35% 0.25% 0.33%
23 Upper Chehalis 1.10% 0.74% 1.22% 0.66% 0.56% 0.84%
26 Cowlitz 1.14% 0.52% 1.02% 0.71% 0.38% 0.35%
27 Lewis 2.44% 0.48% 2.58% 1.50% 1.02% 0.57%
28 Salmon-Washougal 0.69% 0.00% 1.68% 2.28% 0.95% 0.82%
29 Wind-White Salmon 0.00% 0.00% 0.38% 0.00% 0.15% 0.05%
30 Klickitat 0.01% 0.08% 0.00% 0.00% 0.11% 0.05%
31 Rock-Glade 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
33 Lower Snake 0.00% N/A N/A N/A N/A 0.00%
36 Esquatzel Coulee 0.00% N/A N/A N/A N/A 0.00%
37 Lower Yakima 4.08% 0.00% 0.14% 0.04% 0.00% 0.02%
38 Naches 1.35% 0.00% 0.28% 0.11% 0.05% 0.01%
44 Moses Coulee 0.00% 0.00% N/A 0.00% 0.15% 0.00%
45 Wenatchee 1.40% 0.26% 0.93% 1.00% 0.41% 0.42%
46 Entiat 0.99% 0.00% 0.47% 0.17% 0.04% 0.08%
47 Chelan 0.06% N/A 1.26% 2.09% 0.64% 0.21%
48 Methow 0.09% 0.00% 0.04% 0.01% 0.05% 0.04%
49 Okanogan 0.00% 0.56% 0.65% 0.14% 0.27% 0.14%
50 Foster 0.00% N/A 0.00% 0.00% 0.00% 0.00%
51 Nespelem 0.00% N/A 0.00% 0.00% 0.00% 0.00%
55 Little Spokane 0.43% 0.75% 0.61% 0.95% 0.30% 0.36%
56 Hangman 0.79% 0.00% 0.00% 0.44% 0.25% 0.07%
57 Middle Spokane 0.00% 0.00% 0.75% 1.42% 0.73% 1.05%



 

A-4 

UGA STREAMS IN PROPORTION TO WRIA STREAMS 

 UGA STREAMS IN PROPORTION TO WRIA STREAMS  
WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 8.71% 4.67% 5.82% 5.48% 2.91% 0.91%
2 San Juan 17.92% 0.00% 1.01% 0.85% 1.17% 5.51%
3 Lower Skagit / Samish 3.48% 8.23% 10.65% 1.40% 1.12% 1.95%
4 Upper Skagit 1.48% 0.00% 0.40% 0.00% 0.03% 0.04%
5 Stillaguamish 1.07% 0.24% 1.76% 0.22% 0.18% 0.19%
7 Snohomish 6.19% 1.84% 5.86% 3.34% 2.17% 1.44%
8 Cedar-Sammamish 27.26% 43.40% 45.84% 30.18% 15.83% 30.65%
9 Duwamish-Green 18.73% 23.57% 26.84% 7.30% 3.32% 12.10%

10 Puyallup-White 11.86% 16.61% 12.56% 5.63% 2.85% 3.65%
11 Nisqually 4.03% 0.23% 0.37% 1.86% 0.23% 0.68%
12 Chambers-Clover 90.45% 37.92% 77.80% 60.61% 86.73% 69.23%
13 Deschutes 17.85% 7.92% 15.66% 8.14% 2.84% 3.17%
15 Kitsap 8.50% 16.64% 14.38% 19.04% 17.89% 18.75%
16 Skokomish-Dosewallips 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
17 Quilcene-Snow 0.00% 0.04% 0.42% 0.00% 0.38% 0.60%
18 Elwah-Dungeness 0.00% 5.95% 13.77% 11.43% 0.69% 0.00%
19 Lyre-Hoko 0.79% 0.00% 0.24% 0.38% 0.14% 0.00%
20 Soleduc 0.75% 1.54% 0.16% 0.20% 0.11% 0.00%
21 Queets-Quinault 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
22 Lower Chehalis 2.73% 1.31% 2.61% 2.37% 2.99% 1.38%
23 Upper Chehalis 2.72% 3.11% 1.29% 0.77% 0.32% 1.00%
26 Cowlitz 2.07% 0.00% 1.32% 0.45% 0.17% 0.39%
27 Lewis 0.64% 0.06% 0.75% 0.76% 0.47% 0.41%
28 Salmon-Washougal 15.50% 3.62% 8.86% 6.78% 3.05% 9.65%
29 Wind-White Salmon 1.03% 0.00% 1.80% 0.23% 0.02% 0.05%
30 Klickitat 1.35% 0.00% 0.00% 0.04% 0.00% 0.13%
31 Rock-Glade 0.30% 0.00% 0.00% 0.00% 0.00% 2.03%
33 Lower Snake 0.00% N/A N/A N/A N/A 0.03%
36 Esquatzel Coulee 0.33% N/A N/A N/A N/A 1.42%
37 Lower Yakima 0.04% 0.00% 0.00% 0.00% 0.00% 4.00%
38 Naches 0.00% 0.00% 0.27% 0.00% 0.00% 1.19%
44 Moses Coulee 0.00% 0.00% N/A 8.20% 1.88% 0.93%
45 Wenatchee 1.80% 0.17% 0.30% 1.07% 0.08% 0.21%
46 Entiat 0.00% 0.00% 0.00% 0.00% 0.00% 0.20%
47 Chelan 0.00% N/A 0.00% 0.00% 0.00% 0.40%
48 Methow 2.14% 0.00% 0.51% 0.36% 0.04% 0.03%
49 Okanogan 3.47% 2.53% 0.51% 0.34% 0.03% 0.08%
50 Foster 0.00% N/A 0.00% 0.00% 0.00% 0.06%
51 Nespelem 0.00% N/A 0.00% 0.00% 0.00% 0.08%
55 Little Spokane 1.60% 0.04% 0.74% 1.38% 0.92% 1.10%
56 Hangman 18.41% 6.59% 0.00% 4.13% 2.46% 2.82%
57 Middle Spokane 40.74% 0.00% 0.12% 5.74% 2.10% 2.07%



 

A-5 

PROPORTION OF EXEMPT STREAM MILES THAT ARE WITHIN URBAN GROWTH AREAS 

 PROPORTION OF EXEMPT STREAM MILES IN UGAS  
WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 0.00% 0.00% 0.00% 3.09% 6.63% 10.60%
2 San Juan N/A N/A 0.00% 0.00% 0.00% 0.00%
3 Lower Skagit / Samish 0.00% 6.93% 6.60% 0.00% 3.71% 2.53%
4 Upper Skagit 0.00% 0.00% 0.00% 0.00% 1.05% 7.19%
5 Stillaguamish 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
7 Snohomish 12.59% 7.34% 1.50% 6.95% 6.12% 8.85%
8 Cedar-Sammamish 60.68% 10.76% 26.84% 52.52% 85.32% 37.85%
9 Duwamish-Green 17.79% 0.00% 15.95% 31.54% 53.43% 39.57%

10 Puyallup-White 0.00% 30.54% 9.31% 0.00% 49.28% 50.42%
11 Nisqually 8.06% 0.00% 3.30% 0.00% 0.00% 0.00%
12 Chambers-Clover 98.72% N/A 83.36% N/A N/A 102.99%
13 Deschutes 59.95% 0.00% 2.01% 9.53% 31.49% 6.79%
15 Kitsap 0.00% 12.33% 20.65% 13.01% 23.35% 21.06%
16 Skokomish-Dosewallips 0.00% N/A 0.00% 0.00% 0.00% 0.00%
17 Quilcene-Snow 0.00% 0.00% 0.00% 0.00% 1.67% 0.00%
18 Elwah-Dungeness 0.00% 0.00% 2.81% 13.12% 1.21% 0.00%
19 Lyre-Hoko 0.00% 0.00% 0.28% 19.51% 0.00% N/A
20 Soleduc 6.42% 0.00% 0.00% 19.96% 8.69% N/A
21 Queets-Quinault 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
22 Lower Chehalis 0.39% 8.08% 1.24% 0.00% 10.35% 1.88%
23 Upper Chehalis 0.00% 0.00% 2.06% 0.00% 0.58% 2.48%
26 Cowlitz 1.11% 0.00% 5.33% 1.08% 0.80% 0.48%
27 Lewis 2.77% 0.00% 0.00% 0.08% 1.10% 2.32%
28 Salmon-Washougal 1.26% N/A 1.82% 0.00% 2.58% 0.00%
29 Wind-White Salmon N/A N/A 0.00% N/A 0.00% 0.00%
30 Klickitat 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
31 Rock-Glade N/A N/A N/A N/A N/A N/A
33 Lower Snake N/A N/A N/A N/A N/A N/A
36 Esquatzel Coulee N/A N/A N/A N/A N/A N/A
37 Lower Yakima 0.00% N/A 0.00% 0.00% 0.00% 17.91%
38 Naches 0.00% N/A 0.00% 0.00% 0.00% 0.00%
44 Moses Coulee N/A N/A N/A N/A 0.00% N/A
45 Wenatchee 0.00% 0.00% 0.00% 0.67% 2.13% 0.42%
46 Entiat 0.00% N/A 0.00% 0.00% 0.00% 0.00%
47 Chelan 0.00% N/A 0.00% 0.00% 0.00% 0.00%
48 Methow 0.00% N/A 0.00% 0.00% 0.00% 0.00%
49 Okanogan N/A 0.00% 0.00% 0.00% 0.00% 0.00%
50 Foster N/A N/A N/A N/A N/A N/A
51 Nespelem N/A N/A N/A N/A N/A N/A
55 Little Spokane 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
56 Hangman 0.00% N/A N/A 0.00% 0.00% 0.00%
57 Middle Spokane N/A N/A 0.00% 0.00% 0.00% 0.00%



 

A-6 

EXEMPT 20-ACRE PARCEL STREAMS IN PROPORTION TO ANALYZED F&F FORESTED 
STREAMS 

NIPF IN PROPORTION TO ANALYZED F&F NLCD STREAMS 
WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 2.21% 3.05% 3.40% 1.08% 0.47% 1.01%
2 San Juan 0.00% 0.00% 0.58% 1.18% 0.51% 2.01%
3 Lower Skagit / Samish 3.23% 2.71% 3.14% 1.33% 0.99% 1.18%
4 Upper Skagit 1.79% 2.49% 1.77% 0.65% 0.25% 0.49%
5 Stillaguamish 1.45% 0.40% 1.42% 0.35% 0.34% 0.58%
7 Snohomish 1.33% 2.73% 2.05% 0.84% 0.67% 0.89%
8 Cedar-Sammamish 2.07% 9.36% 3.30% 2.94% 0.65% 2.57%
9 Duwamish-Green 2.42% 1.34% 2.36% 0.62% 0.23% 1.48%

10 Puyallup-White 1.68% 1.64% 0.75% 0.06% 0.18% 0.29%
11 Nisqually 0.69% 1.91% 1.40% 0.41% 0.15% 0.59%
12 Chambers-Clover 405.19% N/A 33.74% 0.00% 0.00% 8.93%
13 Deschutes 0.71% 5.42% 0.63% 1.55% 0.21% 0.26%
15 Kitsap 3.94% 10.95% 10.28% 11.78% 8.36% 8.88%
16 Skokomish-Dosewallips 0.84% 0.00% 2.72% 0.38% 0.42% 3.86%
17 Quilcene-Snow 7.42% 4.51% 2.61% 1.55% 2.08% 5.66%
18 Elwah-Dungeness 12.23% 5.20% 8.71% 10.95% 6.25% 7.71%
19 Lyre-Hoko 2.21% 0.90% 1.34% 0.30% 0.44% 0.00%
20 Soleduc 1.93% 0.82% 0.34% 0.14% 0.11% 0.00%
21 Queets-Quinault 0.45% 1.14% 0.66% 0.78% 0.21% 3.88%
22 Lower Chehalis 2.46% 1.67% 0.69% 0.47% 0.32% 0.63%
23 Upper Chehalis 1.91% 1.19% 1.53% 0.77% 0.62% 1.01%
26 Cowlitz 2.69% 3.27% 1.44% 0.97% 0.54% 0.91%
27 Lewis 6.04% 2.64% 3.68% 2.24% 1.57% 1.98%
28 Salmon-Washougal 4.25% 0.00% 3.90% 5.85% 3.77% 3.51%
29 Wind-White Salmon 0.00% 0.00% 1.35% 0.00% 0.36% 0.24%
30 Klickitat 0.02% 0.17% 0.00% 0.01% 0.19% 0.18%
31 Rock-Glade 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
33 Lower Snake N/A N/A N/A N/A N/A 0.00%
36 Esquatzel Coulee N/A N/A N/A N/A N/A 0.00%
37 Lower Yakima 8.41% 0.00% 0.48% 0.57% 0.01% 0.96%
38 Naches 3.32% N/A 0.78% 0.35% 0.20% 0.24%
44 Moses Coulee N/A 0.00% N/A 0.00% 0.83% 0.00%
45 Wenatchee 20.28% 14.18% 32.47% 10.71% 7.83% 7.65%
46 Entiat 3.42% 0.00% 2.94% 1.61% 0.47% 1.05%
47 Chelan 12.70% N/A 3.51% 12.56% 3.35% 3.97%
48 Methow 0.67% 0.00% 0.09% 0.06% 0.17% 0.54%
49 Okanogan 0.00% 1.77% 2.43% 0.99% 1.43% 1.00%
50 Foster 0.00% N/A N/A N/A N/A 0.00%
51 Nespelem N/A N/A N/A N/A N/A N/A
55 Little Spokane 1.15% 1.82% 1.52% 3.45% 1.05% 1.05%
56 Hangman 5.18% 0.00% 0.00% 1.78% 1.35% 0.64%
57 Middle Spokane 0.00% N/A 1.30% 2.97% 1.18% 1.70%



 

A-7 

EXEMPT 20-ACRE PARCEL STREAMS IN PROPORTION TO ANALYZED WRIA STREAMS 

NIPF IN PROPORTION TO ANALYZED WRIA STREAMS 
WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 1.03% 2.06% 2.58% 0.90% 0.43% 0.88%
2 San Juan 0.00% 0.00% 0.44% 0.77% 0.39% 1.68%
3 Lower Skagit / Samish 1.32% 1.96% 2.44% 0.84% 0.95% 0.90%
4 Upper Skagit 0.64% 1.85% 1.57% 0.62% 0.23% 0.47%
5 Stillaguamish 0.74% 0.33% 1.22% 0.32% 0.32% 0.53%
7 Snohomish 0.68% 2.01% 1.75% 0.71% 0.61% 0.79%
8 Cedar-Sammamish 1.04% 6.29% 2.67% 2.49% 0.61% 2.24%
9 Duwamish-Green 1.18% 0.71% 2.00% 0.58% 0.22% 1.32%

10 Puyallup-White 0.90% 1.49% 0.70% 0.06% 0.17% 0.28%
11 Nisqually 0.42% 1.43% 1.20% 0.38% 0.15% 0.56%
12 Chambers-Clover 8.31% N/A 24.54% 0.00% 0.00% 5.11%
13 Deschutes 0.54% 4.11% 0.54% 1.43% 0.21% 0.25%
15 Kitsap 1.81% 9.04% 8.73% 10.41% 7.70% 7.71%
16 Skokomish-Dosewallips 0.60% 0.00% 2.49% 0.37% 0.40% 3.57%
17 Quilcene-Snow 4.83% 3.43% 2.38% 1.44% 1.96% 5.43%
18 Elwah-Dungeness 6.73% 3.77% 6.60% 7.38% 5.48% 2.85%
19 Lyre-Hoko 2.02% 0.85% 1.31% 0.30% 0.43% 0.00%
20 Soleduc 1.38% 0.76% 0.33% 0.14% 0.10% 0.00%
21 Queets-Quinault 0.39% 1.06% 0.64% 0.76% 0.21% 3.68%
22 Lower Chehalis 1.51% 1.43% 0.63% 0.45% 0.31% 0.60%
23 Upper Chehalis 1.18% 0.91% 1.36% 0.71% 0.61% 0.93%
26 Cowlitz 1.28% 2.77% 1.27% 0.93% 0.53% 0.82%
27 Lewis 3.17% 1.96% 3.33% 2.05% 1.51% 1.82%
28 Salmon-Washougal 1.40% 0.00% 3.05% 4.48% 3.28% 2.74%
29 Wind-White Salmon 0.00% 0.00% 1.14% 0.00% 0.34% 0.21%
30 Klickitat 0.01% 0.13% 0.00% 0.01% 0.14% 0.09%
31 Rock-Glade 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
33 Lower Snake 0.00% N/A N/A N/A N/A 0.00%
36 Esquatzel Coulee 0.00% N/A N/A N/A N/A 0.00%
37 Lower Yakima 4.17% 0.00% 0.43% 0.48% 0.01% 0.04%
38 Naches 1.71% N/A 0.68% 0.23% 0.12% 0.06%
44 Moses Coulee 0.00% 0.00% N/A 0.00% 0.15% 0.00%
45 Wenatchee 5.15% 3.76% 13.16% 5.83% 4.97% 3.09%
46 Entiat 1.39% 0.00% 1.76% 0.96% 0.27% 0.37%
47 Chelan 0.10% N/A 1.34% 2.72% 0.87% 0.93%
48 Methow 0.11% 0.00% 0.06% 0.02% 0.09% 0.15%
49 Okanogan 0.00% 0.62% 0.95% 0.27% 0.40% 0.23%
50 Foster 0.00% N/A N/A 0.00% 0.00% 0.00%
51 Nespelem N/A N/A N/A N/A N/A N/A
55 Little Spokane 0.73% 0.87% 0.99% 1.78% 0.63% 0.71%
56 Hangman 0.97% 0.00% 0.00% 0.46% 0.26% 0.08%
57 Middle Spokane 0.00% 0.00% 0.89% 1.56% 0.83% 1.16%



 

A-8 

ANALYZED UGA STREAMS IN PROPORTION TO ANALYZED WRIA STREAMS 

 ANALYZED UGA STREAMS IN PROPORTION TO ANALYZED WRIA STREAMS  
WRIA NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

1 Nooksack 8.45% 5.19% 6.37% 4.50% 2.53% 1.94%
2 San Juan 21.82% 0.00% 1.03% 0.86% 1.19% 5.83%
3 Lower Skagit / Samish 3.60% 8.97% 12.08% 1.47% 1.22% 2.12%
4 Upper Skagit 1.54% 0.00% 0.77% 0.00% 0.07% 0.70%
5 Stillaguamish 1.09% 0.61% 2.57% 0.36% 0.35% 0.50%
7 Snohomish 7.30% 3.81% 8.95% 5.77% 4.91% 5.27%
8 Cedar-Sammamish 63.61% 95.85% 115.09% 111.83% 52.78% 97.92%
9 Duwamish-Green 25.28% 42.84% 74.58% 20.03% 9.48% 36.55%

10 Puyallup-White 15.34% 38.92% 18.08% 8.53% 4.56% 14.86%
11 Nisqually 4.48% 0.89% 0.45% 2.46% 0.31% 1.09%
12 Chambers-Clover 948% N/A 753% 400% 1013% 1315%
13 Deschutes 22.05% 12.21% 20.40% 11.12% 4.15% 4.61%
15 Kitsap 25.64% 27.47% 23.46% 31.47% 30.01% 31.74%
16 Skokomish-Dosewallips 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
17 Quilcene-Snow 0.00% 0.04% 0.48% 0.00% 0.53% 6.09%
18 Elwah-Dungeness 0.00% 7.18% 17.82% 16.18% 3.34% 0.00%
19 Lyre-Hoko 1.03% 0.00% 0.26% 0.46% 0.19% 0.00%
20 Soleduc 1.21% 2.34% 0.18% 0.24% 0.22% 0.00%
21 Queets-Quinault 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
22 Lower Chehalis 3.26% 2.12% 3.16% 3.07% 3.69% 2.53%
23 Upper Chehalis 2.91% 3.86% 1.44% 0.83% 0.35% 1.11%
26 Cowlitz 2.33% 0.00% 1.64% 0.59% 0.23% 0.92%
27 Lewis 0.83% 0.29% 0.97% 1.05% 0.70% 1.32%
28 Salmon-Washougal 27.78% 1.02% 15.73% 13.30% 10.29% 31.34%
29 Wind-White Salmon 0.31% 0.00% 3.46% 0.53% 0.03% 0.16%
30 Klickitat 1.37% 0.00% 0.00% 0.06% 0.00% 0.23%
31 Rock-Glade 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
33 Lower Snake 0.00% N/A N/A N/A N/A 0.06%
36 Esquatzel Coulee 0.35% N/A N/A N/A N/A 2.74%
37 Lower Yakima 0.00% 0.00% 0.00% 0.00% 0.00% 2.00%
38 Naches 0.00% N/A 0.64% 0.00% 0.00% 2.27%
44 Moses Coulee 0.00% 0.00% N/A 9.01% 1.93% 1.02%
45 Wenatchee 4.75% 0.00% 4.20% 5.56% 0.16% 0.95%
46 Entiat 0.00% 0.00% 0.00% 0.00% 0.00% 0.89%
47 Chelan 0.00% N/A 0.00% 0.00% 0.00% 1.82%
48 Methow 2.49% 0.00% 0.79% 0.62% 0.07% 0.11%
49 Okanogan 1.50% 1.18% 0.74% 0.65% 0.03% 0.07%
50 Foster 0.00% N/A N/A 0.00% 0.00% 0.00%
51 Nespelem N/A N/A N/A N/A N/A N/A
55 Little Spokane 2.59% 0.05% 1.19% 2.61% 1.93% 1.46%
56 Hangman 22.57% 7.00% 0.00% 4.31% 2.53% 2.47%
57 Middle Spokane 69.86% 0.00% 0.15% 6.30% 2.40% 2.28%
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PROPORTIONS BY ESA REGION 

NIPF IN PROPORTION TO F&F NLCD STREAMS 
REGION NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

Upper Columbia - Upstream of 
Grand Coulee 

0.37% 0.31% 0.37% 0.53% 0.26% 0.35%

North Puget Sound 1.82% 2.39% 2.31% 0.90% 0.55% 0.84%
Upper Columbia - Downstream of 
Grand Coulee 

4.65% 2.45% 2.05% 2.31% 1.89% 2.28%

Islands 0.00% 0.00% 0.34% 0.62% 0.20% 0.79%
Olympic Coast 1.57% 0.91% 0.65% 0.31% 0.21% 1.13%
West Puget Sound 3.01% 5.17% 4.73% 4.28% 3.26% 2.90%
Columbia 0.00% N/A N/A 0.00% 0.00% 0.00%
South Puget Sound 1.42% 4.84% 1.39% 0.56% 0.21% 0.71%
Snake 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Middle Columbia 0.40% 0.09% 0.22% 0.05% 0.12% 0.18%
Southwest 1.34% 0.97% 0.68% 0.37% 0.29% 0.47%
Lower Columbia 2.82% 2.09% 1.82% 1.31% 0.73% 0.85%

 

NIPF IN PROPORTION TO REGION STREAMS 
REGION NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

Upper Columbia - Upstream of 
Grand Coulee 

0.07% 0.07% 0.12% 0.15% 0.09% 0.07%

North Puget Sound 0.76% 0.88% 1.35% 0.51% 0.28% 0.16%
Upper Columbia - Downstream of 
Grand Coulee 

0.38% 0.30% 0.53% 0.38% 0.26% 0.16%

Islands 0.00% 0.00% 0.23% 0.37% 0.16% 0.54%
Olympic Coast 0.82% 0.36% 0.49% 0.23% 0.10% 0.01%
West Puget Sound 1.44% 3.15% 3.41% 2.98% 1.44% 1.09%
Columbia 0.00% N/A N/A 0.00% 0.00% 0.00%
South Puget Sound 0.58% 1.39% 0.77% 0.29% 0.12% 0.28%
Snake 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Middle Columbia 0.18% 0.02% 0.09% 0.02% 0.05% 0.02%
Southwest 0.89% 0.69% 0.60% 0.33% 0.27% 0.42%
Lower Columbia 1.22% 0.47% 1.36% 1.00% 0.55% 0.40%
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UGA STREAMS IN PROPORTION TO REGION STREAMS 

REGION NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9
Upper Columbia - Upstream of 
Grand Coulee 

2.87% 0.64% 0.25% 0.46% 0.28% 0.39%

North Puget Sound 5.09% 1.97% 5.03% 2.56% 1.57% 0.63%
Upper Columbia - Downstream of 
Grand Coulee 

1.69% 0.75% 0.49% 0.50% 0.06% 0.27%

Islands 9.57% 0.00% 0.53% 3.44% 0.68% 6.41%
Olympic Coast 0.57% 0.55% 0.12% 0.19% 0.07% 0.00%
West Puget Sound 2.91% 6.25% 8.22% 8.43% 3.01% 4.83%
Columbia 0.18% N/A N/A 0.00% 0.00% 1.08%
South Puget Sound 16.11% 22.38% 17.85% 8.86% 4.16% 7.08%
Snake 2.43% 0.00% 0.66% 0.38% 0.09% 0.76%
Middle Columbia 0.73% 0.00% 0.50% 0.11% 0.06% 2.26%
Southwest 2.80% 1.59% 1.53% 1.06% 1.15% 1.02%
Lower Columbia 3.23% 0.15% 2.78% 1.33% 0.46% 0.60%

 

NIPF IN PROPORTION TO ANALYZED F&F NLCD STREAMS 
REGION NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

Upper Columbia - Upstream of 
Grand Coulee 

1.37% 2.35% 1.66% 2.70% 1.29% 1.37%

North Puget Sound 1.82% 2.39% 2.31% 0.90% 0.55% 0.84%
Upper Columbia - Downstream of 
Grand Coulee 

4.68% 2.45% 2.28% 2.68% 2.03% 2.34%

Islands 0.00% 0.00% 0.58% 1.18% 0.51% 2.01%
Olympic Coast 1.57% 0.91% 0.65% 0.31% 0.21% 1.13%
West Puget Sound 7.64% 6.79% 6.77% 6.76% 4.22% 7.28%
Columbia 0.00% N/A N/A 0.00% 0.00% 0.00%
South Puget Sound 1.42% 4.85% 1.40% 0.56% 0.21% 0.71%
Snake 0.00% 0.00% 0.00% N/A 0.00% 0.00%
Middle Columbia 0.81% 0.11% 0.33% 0.07% 0.19% 0.27%
Southwest 2.06% 1.46% 0.96% 0.59% 0.43% 0.86%
Lower Columbia 3.66% 2.64% 2.28% 1.62% 0.94% 1.24%
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NIPF IN PROPORTION TO ANALYZED REGION STREAMS 

REGION NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9
Upper Columbia - Upstream of 
Grand Coulee 

0.46% 0.96% 1.03% 1.28% 0.66% 0.60%

North Puget Sound 0.85% 1.77% 1.91% 0.73% 0.51% 0.74%
Upper Columbia - Downstream of 
Grand Coulee 

0.58% 0.94% 1.13% 0.98% 0.82% 0.47%

Islands 0.00% 0.00% 0.44% 0.77% 0.39% 1.68%
Olympic Coast 1.24% 0.85% 0.63% 0.30% 0.21% 1.07%
West Puget Sound 4.38% 5.27% 5.76% 6.01% 3.91% 6.39%
Columbia 0.00% N/A N/A 0.00% 0.00% 0.00%
South Puget Sound 0.80% 3.41% 1.22% 0.52% 0.20% 0.66%
Snake 0.00% 0.00% 0.00% N/A 0.00% 0.00%
Middle Columbia 0.45% 0.09% 0.25% 0.05% 0.13% 0.04%
Southwest 1.33% 1.22% 0.88% 0.55% 0.42% 0.80%
Lower Columbia 1.76% 2.11% 2.00% 1.50% 0.91% 1.13%

 

ANALYZED UGA STREAMS IN PROPORTION TO ANALYZED REGION STREAMS 
REGION NAME TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 9

Upper Columbia - Upstream of 
Grand Coulee 

18.10% 0.86% 0.50% 2.93% 1.63% 2.03%

North Puget Sound 5.31% 3.77% 7.01% 3.15% 2.53% 2.81%
Upper Columbia - Downstream of 
Grand Coulee 

1.72% 0.87% 1.04% 1.20% 0.09% 0.51%

Islands 21.82% 0.00% 1.03% 0.86% 1.19% 5.83%
Olympic Coast 0.87% 1.32% 0.16% 0.25% 0.14% 0.00%
West Puget Sound 4.47% 10.44% 13.22% 16.06% 8.06% 25.20%
Columbia 0.21% N/A N/A 0.00% 0.00% 2.44%
South Puget Sound 22.19% 54.97% 28.09% 15.60% 7.33% 16.57%
Snake 17.35% 0.00% 4.45% N/A 0.00% 0.15%
Middle Columbia 0.69% 0.00% 0.44% 0.11% 0.01% 0.85%
Southwest 2.82% 2.48% 2.07% 1.58% 1.65% 1.23%
Lower Columbia 4.32% 0.23% 4.03% 2.00% 0.76% 1.69%
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 COUNTY DETAILS 
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ADAMS COUNTY 

GIS STATUS 

 Adams County still maintains paper maps that are updated by hand. No 
known plans for GIS. County Assessor claims that there are no parcels taxed 
as forestland. 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – none 

 Number of 2001 SFLODB NIPF Parcels - none 

 Number of exempt 20-acre NIPF Parcels - none 

COMMENTS: 

 No forestland in Adams County. 

INTEGRATION COST CATEGORY 

 Very Low – no known NIPF parcels or forestland 

______________________________________________________________________________ 

ASOTIN COUNTY 

GIS STATUS 

 Asotin County has no known GIS. Maps are updated by hand. According to 
the 2001 Small Forest Landowner Database Asotin County had 226 non-
industrial private forestland parcels. 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels - 226 

 Number of exempt 20-acre NIPF Parcels - unknown 

COMMENTS 

 Asotin County has some forestland, most of it within the Umatilla National 
Forest. 
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INTEGRATION COST CATEGORY 

 Very High – 226 known forestland parcels that would have to be scanned 
from plat maps. Additional forested parcels may be discovered with remote 
sensing analysis further increasing costs. 

______________________________________________________________________________ 

BENTON COUNTY 

GIS STATUS 

 Complete GIS 

ATTRIBUTES 

 Parcel ID – PARCEL_ID or PARCEL_NUM 

 Owner ID – none 

 Owner Name - OWNER 

 Land Use Code – USE_CD 

 Timber Acres - none 

QUERIES 

 NIPF Query - "USE_CD" = '87' OR "USE_CD" = '88' OR "USE_CD" = 
'92' OR "USE_CD" = '94' OR "USE_CD" = '95' 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – none 

 Number of 2001 SFLODB NIPF Parcels - none 

 Number of exempt 20-acre NIPF Parcels - none 

COMMENTS 

 Good quality GIS data with fairly complete attributes 

INTEGRATION COST CATEGORY 

 Very Low – no known NIPF parcels or forestland 

______________________________________________________________________________ 
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CHELAN COUNTY 

GIS STATUS 

 Complete county wide GIS database. 

ATTRIBUTES 

 Parcel ID – PARCEL_NO 

 Owner ID – TITLEOWNER 

 Owner Name - TITLEOWNERAA 

 Land Use Code – PRIM_LANDU and SEC_LANDUS  

 Timber Acres - none 

QUERIES 

 NIPF Query: "PRIM_LANDU" = '88' OR "PRIM_LANDU" = '92' OR 
"PRIM_LANDU" = '94' OR "PRIM_LANDU" = '95' OR 
("PRIM_LANDU" = '91' AND ("SEC_LANDUS" = '88' OR 
"SEC_LANDUS" = '92' OR "SEC_LANDUS" = '94' OR "SEC_LANDUS" 
= '95')) OR ("PRIM_LANDU" = '99' AND ("SEC_LANDUS" = '88' OR 
"SEC_LANDUS" = '92' OR "SEC_LANDUS" = '94' OR "SEC_LANDUS" 
= '95')) 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 1,208 

 Number of 2001 SFLODB NIPF Parcels - 484 

 Number of exempt 20-acre NIPF Parcels - 355 

COMMENTS 

 Most of Chelan County is within the Wenatchee National Forest. Some 
inholdings exist. 

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 
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CLALLAM COUNTY 

GIS STATUS 

 Complete county wide GIS database. 

ATTRIBUTES 

 Parcel ID – PNUM 

 Owner ID – OWN_CODE 

 Owner Name – OWN_LAST, OWN_FIRST, OWN_MI 

 Land Use Code – LUSE_RES and LUSE_OTH  

 Timber Acres – ACRES_TIMB 

QUERIES 

 NIPF Query: "LUSE_RES" LIKE '87%' OR "LUSE_RES" LIKE '88%' OR 
"LUSE_RES" LIKE '92%' OR "LUSE_RES" LIKE '94%' OR 
"LUSE_RES" LIKE '95%' OR "LUSE_OS" LIKE '87%' OR "LUSE_OS" 
LIKE '88%' OR "LUSE_OS" LIKE '92%' OR "LUSE_OS" LIKE '94%' 
OR "LUSE_OS" LIKE '95%' OR "LUSE_OTH" LIKE '87%' OR 
"LUSE_OTH" LIKE '88%' OR "LUSE_OTH" LIKE '92%' OR 
"LUSE_OTH" LIKE '92%' OR "LUSE_OTH" LIKE '94%' OR 
"LUSE_OTH" LIKE '95%' 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 4,360 

 Number of 2001 SFLODB NIPF Parcels – 2,382 

 Number of exempt 20-acre NIPF Parcels – 1,084 

COMMENTS 

 Much of Clallam County is within the Olympic National Forest but relatively 
few inholdings exist. Most if the exempt 20-acre non-industrial parcels are 
around the Sequim/Port Angeles area. 

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 



 

A-17 

CLARK COUNTY 

GIS STATUS 

 Clark County has excellent GIS data available for the entire county. 

ATTRIBUTES 

 Parcel ID – SERIAL_NUM 

 Owner ID – none 

 Owner Name – OWNER 

 Land Use Code – SA (special assessment) and PT1  

 Timber Acres - none 

QUERIES 

 NIPF Query: "SA" = 'C' OR "SA" = 'D' OR "SA" = 'E' OR "SA" = 'M' OR 
"PT1" = 130 OR "PT1" = 131 OR "PT1" = 134 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 2,805 

 Number of 2001 SFLODB NIPF Parcels – 1,689 

 Number of exempt 20-acre NIPF Parcels – 1,200 

COMMENTS 

 Historical land use data goes back at least as far as 1998, possibly good for a 
retrospective look at land conversion. Good quality data overall. 

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 

COLUMBA COUNTY 

GIS STATUS 

 Just getting started with GIS. Have data for the city of Dayton only. 
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QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels – 222 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

 Most of the forestland is in the Umatilla National Forest, most NIPF owners 
likely border the Federal lands. 

INTEGRATION COST CATEGORY 

 Currently Very High but likely to change within the next few years as the 
county develops GIS. County has no planned completion date for GIS. 

______________________________________________________________________________ 

COWLITZ COUNTY 

GIS STATUS 

 Good quality GIS that is updated weekly. 

ATTRIBUTES 

 Parcel ID – PARCNO 

 Owner ID –  

 Owner Name – DEED_HOLDE 

 Land Use Code –  USECODE 

 Timber Acres -  

QUERIES 

 NIPF Query: "USECODE" = 806 OR "USECODE" = 807 OR 
"USECODE" = 808 OR "USECODE" = 810 OR "USECODE" = 811 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 3,573 

 Number of 2001 SFLODB NIPF Parcels – 2,129 

 Number of exempt 20-acre NIPF Parcels – 739 
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COMMENTS 

 Updated weekly 

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 

DOUGLAS COUNTY 

GIS STATUS 

 About ½ of the county has GIS data, mostly near Wenatchee. 

ATTRIBUTES 

 Parcel ID – PARCEL_NO 

 Owner ID –  

 Owner Name – CURRENT_O 

 Land Use Code –  DOR_CODES 

 Timber Acres -  

QUERIES 

 NIPF Query: "DOR_CODES" LIKE '88%' OR "DOR_CODES" LIKE 
'94%' 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 9 

 Number of 2001 SFLODB NIPF Parcels – 17 

 Number of exempt 20-acre NIPF Parcels – 5 

COMMENTS 

 Not much forestland 

INTEGRATION COST CATEGORY 

 Low – not very many parcels that would have to be digitized. 

______________________________________________________________________________ 
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FERRY COUNTY 

GIS STATUS 

 About ¼ of the County has GIS, no GIS capability in the County however. 
Existing data is from a grant. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   

 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland –  

 Number of 2001 SFLODB NIPF Parcels – 932 

 Number of exempt 20-acre NIPF Parcels –  

COMMENTS 

  

INTEGRATION COST CATEGORY 

 Very High due to the large number of NIPF parcels identified en the 2001 
SFLO Database and the lack of GIS data. Parcels would need to be scanned 
and vectorized. 

______________________________________________________________________________ 

FRANKLIN COUNTY 

GIS STATUS 

 Have complete GIS data for the County. 
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ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   

 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland – none 

 Number of 2001 SFLODB NIPF Parcels – none 

 Number of exempt 20-acre NIPF Parcels – none 

COMMENTS 

 No known forestland or forestland parcels in Franklin County. 

INTEGRATION COST CATEGORY 

 Very Low – no known forestland parcels 

______________________________________________________________________________ 

GARFIELD COUNTY 

GIS STATUS 

 No GIS department or data, maps updated by hand. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   
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 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels – 8 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

 Most of the Counties forestland is within the Umatilla National Forest. 

INTEGRATION COST CATEGORY 

 Low given the small number of NIPF parcels identified in 2001. 

______________________________________________________________________________ 

GRANT COUNTY 

GIS STATUS 

 Grant County has some GIS data although we have so far been unable to 
acquire it. Assessor’s office has been very unhelpful in this regard. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   

 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 
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 Number of 2001 SFLODB NIPF Parcels – none 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

 It is unlikely that Grant County has any forestland parcels. 

INTEGRATION COST CATEGORY 

 Very Low 

______________________________________________________________________________ 

GRAYS HARBOR COUNTY 

GIS STATUS 

 Good quality GIS data for the whole County. 

ATTRIBUTES 

 Parcel ID – PARCELATT 

 Owner ID –  

 Owner Name – OWNER 

 Land Use Code –  LANDUSE 

 Timber Acres -  

QUERIES 

 NIPF Query: "LANDUSE" = '88' OR "LANDUSE" = '94' OR 
"LANDUSE" = '95' OR ("LANDUSE" = '91' AND "LANDUSE98" = 
'FORESTRY') 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 6,273 

 Number of 2001 SFLODB NIPF Parcels – 1,850 

 Number of exempt 20-acre NIPF Parcels – 1,134 

COMMENTS 

 Almost the entire County is forestland. 
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INTEGRATION COST CATEGORY 

 High due to the large number of forestland parcels. 

______________________________________________________________________________ 

ISLAND COUNTY 

GIS STATUS 

 AutoCAD parcels for the entire County. However, there is no attribute data 
associated with the parcels and land use can not be determined. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   

 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels – 914 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

 Will likely have parcel numbers associated with the CAD data soon. 

INTEGRATION COST CATEGORY 

 High – each parcel would need to be identified manually and attributed with 
parcel number. 

______________________________________________________________________________ 
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JEFFERSON COUNTY 

GIS STATUS 

 Good quality GIS data for the entire county. 

ATTRIBUTES 

 Parcel ID – PIN 

 Owner ID –  

 Owner Name – RMTXP 

 Land Use Code –  RMUCD 

 Timber Acres -  

QUERIES 

 NIPF Query: "RMUCD" = 8100 OR "RMUCD" = 8110 OR "RMUCD" = 
8120 OR "RMUCD" = 8200 OR "RMUCD" = 8300 OR "RMUCD" = 9720 
OR "RMUCD" = 9725 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 2,267 

 Number of 2001 SFLODB NIPF Parcels – 964 

 Number of exempt 20-acre NIPF Parcels – 414 

COMMENTS 

 County ordinance prohibits the distribution of digital parcel data. Very 
difficult to acquire GIS parcel data and almost impossible to acquire assessor 
information. 

INTEGRATION COST CATEGORY 

 High due to difficulty in data acquisition although quality of these data that 
exists should make this an average cost county. 

______________________________________________________________________________ 

KING COUNTY 

GIS STATUS 

 Good quality GIS data that goes back to at least 1998 for the entire county. 
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ATTRIBUTES 

 Parcel ID – PIN 

 Owner ID –  

 Owner Name – TAXPAYERNAME 

 Land Use Code –  PRESENTUSE 

 Timber Acres -  

QUERIES 

 NIPF Query: ("PRESENTUSE" >= 320 AND "PRESENTUSE" < 330) 
OR "CURRENTUSEDESIGN" > 1 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 1,345 

 Number of 2001 SFLODB NIPF Parcels – 1,079 

 Number of exempt 20-acre NIPF Parcels – 939 

COMMENTS 

 Might be a good candidate for a retrospective land use trend analysis. 

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 

KITSAP COUNTY 

GIS STATUS 

 Good quality data for the entire County. Attribute data does not have owner 
name. 

ATTRIBUTES 

 Parcel ID – PID 

 Owner ID – No Owner Information 

 Owner Name – No Owner Information 
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 Land Use Code –  LAND_USE 

 Timber Acres -  

QUERIES 

 NIPF Query: "LAND_USE" LIKE '87%' OR "LAND_USE" LIKE '88%' 
OR "LAND_USE" LIKE '92%' OR "LAND_USE" LIKE '94%' OR 
"LAND_USE" LIKE '95%' 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 2,084 

 Number of 2001 SFLODB NIPF Parcels – 851 

 Number of exempt 20-acre NIPF Parcels – 1,282 

COMMENTS 

 Lack of owner name or owner ID data makes determination of NIPF status 
impossible. 

INTEGRATION COST CATEGORY 

 High due to the cost of creating or acquiring owner data 

______________________________________________________________________________ 

KITTITAS COUNTY 

GIS STATUS 

 GIS data exists for the entire county but we were unable to acquire these 
data in time for analysis. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   

 Timber Acres -  
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QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland –  

 Number of 2001 SFLODB NIPF Parcels – 568 

 Number of exempt 20-acre NIPF Parcels –  

COMMENTS 

 Data typically costs $5,000 but may be able to get these data for cost. 

INTEGRATION COST CATEGORY 

 High due to potential cost of data acquisition, otherwise average. 

______________________________________________________________________________ 

KLICKITAT COUNTY 

GIS STATUS 

 GIS data exists for the Eastern and Western parts of the County but not the 
central part. 

ATTRIBUTES 

 Parcel ID – PARCEL_NUM 

 Owner ID –  

 Owner Name – NAME 

 Land Use Code –  USE_CODE 

 Timber Acres -  

QUERIES 

 NIPF Query: "USE_CODE" = 87 OR "USE_CODE" = 88 OR 
"USE_CODE" = 94 OR "USE_CODE" = 95 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 615 
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 Number of 2001 SFLODB NIPF Parcels – 940 

 Number of exempt 20-acre NIPF Parcels – 52 

COMMENTS 

 Lots of missing attribute data. 

INTEGRATION COST CATEGORY 

 Very High due to cost of digitizing central part of the county and attributing 
some existing parcels. 

______________________________________________________________________________ 

LEWIS COUNTY 

GIS STATUS 

 Good quality GIS data for the entire county. 

ATTRIBUTES 

 Parcel ID – PIN 

 Owner ID –  

 Owner Name – OWNER 

 Land Use Code –  USECODE 

 Timber Acres -  

QUERIES 

 NIPF Query: "USECODE" = '87' OR "USECODE" = '88' OR 
"USECODE" = '94' OR "USECODE" = '95' OR "USECODE" = '92' OR 
("USECODE" = '91' AND "PROP_TYPE" = 'TMB') OR ( "USECODE" 
= '98' AND "PROP_TYPE" = 'TMB' ) OR ("USECODE" = '96' AND 
"PROP_TYPE" = 'TMB') OR ("USECODE" = '99' AND "PROP_TYPE" 
= 'TMB') 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 7,283 

 Number of 2001 SFLODB NIPF Parcels – 4,188 

 Number of exempt 20-acre NIPF Parcels – 1,374 
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COMMENTS 

 Lots of forestland parcels. 

INTEGRATION COST CATEGORY 

 High due to large number of forestland parcels. 

______________________________________________________________________________ 

LINCOLN COUNTY 

GIS STATUS 

 Just starting to develop GIS data. Earliest likely availability would be 
sometime in late 2004. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   

 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels – 18 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

  

INTEGRATION COST CATEGORY 

 High due to cost of digitizing and attributing data although this will be Low 
when the county finishes GIS. 
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______________________________________________________________________________ 

MASON COUNTY 

GIS STATUS 

 About 30% of the county has been digitized. Will likely be sometime in 2004 
that data will be available. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   

 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels – 1,739 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

 Given parcel data accessibility on the Mason County website and very 
complete attribute data, Mason County GIS will likely be of good quality. 

INTEGRATION COST CATEGORY 

 Currently Very High due to large number of parcels that would need to be 
digitized but likely release of GIS data in 2004 will make this an Average cost 
county. 

______________________________________________________________________________ 
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OKANOGAN COUNTY 

GIS STATUS 

 Good quality GIS data for the entire county except the Okanogan National 
Forest. 

ATTRIBUTES 

 Parcel ID – PIN 

 Owner ID –  

 Owner Name – CURRENT_OW 

 Land Use Code –  DOR_CODE 

 Timber Acres -  

QUERIES 

 NIPF Query: ("DOR_CODE" LIKE '%87%' OR "DOR_CODE" LIKE 
'%88%' OR "DOR_CODE" LIKE '%94%' OR "DOR_CODE" LIKE 
'%95%') AND NOT ("DOR_CODE" LIKE '%9474%' OR "DOR_CODE" 
= '9411' OR "DOR_CODE" LIKE '9419' OR "DOR_CODE" LIKE 
'9491') 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 2,133 

 Number of 2001 SFLODB NIPF Parcels – 766 

 Number of exempt 20-acre NIPF Parcels – 231 

COMMENTS 

  

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 

PACIFIC COUNTY 

GIS STATUS 

 GIS data has been created and is now in QAQC. Likely release in 2004. 



 

A-33 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   

 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels – 1,159 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

  

INTEGRATION COST CATEGORY 

 Currently Very High but likely Average when data is released. 

______________________________________________________________________________ 

PEND OREILLE COUNTY 

GIS STATUS 

 No digital data, maps are updated by hand. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   
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 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels – 1,857 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

 Most of the forestland in Pend Oreille County is within the Colville and 
Kaniksu National Forest. 

INTEGRATION COST CATEGORY 

 Very High 

______________________________________________________________________________ 

PIERCE COUNTY 

GIS STATUS 

 Good quality GIS data for the entire county. 

ATTRIBUTES 

 Parcel ID – TAX_PARCEL 

 Owner ID –  

 Owner Name – TAX_PAYER 

 Land Use Code –  USE_CD 

 Timber Acres -  

QUERIES 

 NIPF Query: "USE_CD" = '7700' OR "USE_CD" = '7777' OR "USE_CD" 
LIKE '83%' OR "USE_CD" LIKE '87%' OR "USE_CD" LIKE '92%' 
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QUICK STATS 

 Number of GIS Parcels taxed as forestland – 2,969 

 Number of 2001 SFLODB NIPF Parcels – 333 

 Number of exempt 20-acre NIPF Parcels – 723 

COMMENTS 

 Known data errors in the 2001 SFLODB reported only 333 NIPF parcels. 
Data received from the County only included the West half of the county. 

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 

SAN JUAN COUNTY 

GIS STATUS 

 Good quality GIS data for the entire county. 

ATTRIBUTES 

 Parcel ID – RMPRC 

 Owner ID –  

 Owner Name – XXNAM 

 Land Use Code –  RMUCD 

 Timber Acres -  

QUERIES 

 NIPF Query: "RMUCD" = 8800 OR "RMUCD" = 8820 OR ("RMUCD" 
>= 9400 AND "RMUCD" < 9600) 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 467 

 Number of 2001 SFLODB NIPF Parcels – 362 

 Number of exempt 20-acre NIPF Parcels – 79 
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COMMENTS 

  

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 

SKAGIT COUNTY 

GIS STATUS 

 Good quality GIS data for the entire County. 

ATTRIBUTES 

 Parcel ID – PNUMBER 

 Owner ID –  

 Owner Name – OWNER_NAME 

 Land Use Code –  LAND-USE 

 Timber Acres -  

QUERIES 

 NIPF Query: "LAND-USE" = 'CLASSIFIED TIMBER' OR "LAND-USE" 
= 'DESIGNATED TIMBER' OR "LAND-USE" = 'OPEN SPACE 
TIMBER' OR "LAND-USE" = 'OPEN SPACE/OPEN SPACE' OR 
"LAND-USE" = 'TREES' 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 5,325 

 Number of 2001 SFLODB NIPF Parcels – 1,453 

 Number of exempt 20-acre NIPF Parcels – 1,104 

COMMENTS 

  

INTEGRATION COST CATEGORY 

 Average 
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______________________________________________________________________________ 

SKAMANIA COUNTY 

GIS STATUS 

 No known GIS. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   

 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels – 518 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

 It is rumored that Skamania County has begun work on a GIS 

INTEGRATION COST CATEGORY 

 Very High 

______________________________________________________________________________ 

SNOHOMISH COUNTY 

GIS STATUS 

 Good quality GIS data for the entire county. 
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ATTRIBUTES 

 Parcel ID – PARCEL_ID 

 Owner ID –  

 Owner Name – PARTYNAME 

 Land Use Code –  USECODE 

 Timber Acres -  

QUERIES 

 NIPF Query: "USECODE" LIKE '87%' OR "USECODE" LIKE '88%' OR 
"USECODE" LIKE '92%' OR "USECODE" LIKE '94%' OR 
"USECODE" LIKE '95%' 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 2,913 

 Number of 2001 SFLODB NIPF Parcels – 1,499 

 Number of exempt 20-acre NIPF Parcels – 680 

COMMENTS 

  

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 

SPOKANE COUNTY 

GIS STATUS 

 Good quality GIS data for the entire County. 

ATTRIBUTES 

 Parcel ID – PID# 

 Owner ID –  

 Owner Name – TAXPAYER 
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 Land Use Code –  PROP_USE_C 

 Timber Acres -  

QUERIES 

 NIPF Query: "PROP_USE_C" = '88' OR "PROP_USE_C" = '94' OR 
"PROP_USE_C" = '95' 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 1,789 

 Number of 2001 SFLODB NIPF Parcels – 1,427 

 Number of exempt 20-acre NIPF Parcels – 293 

COMMENTS 

  

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 

STEVENS COUNTY 

GIS STATUS 

 Partial GIS coverage, not ready to release to public. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   

 Timber Acres -  

QUERIES 

 NIPF Query:  
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QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels – 8,301 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

 No planned completion date for GIS and it is going very slowly. 

INTEGRATION COST CATEGORY 

 Very High due to the large number of parcels that have to be digitized and 
attributed. 

______________________________________________________________________________ 

THURSTON COUNTY 

GIS STATUS 

 Good quality GIS data for the entire County. 

ATTRIBUTES 

 Parcel ID – PARCEL_NO 

 Owner ID –  

 Owner Name – OWNER_NAME 

 Land Use Code –  LAND_USE 

 Timber Acres -  

QUERIES 

 NIPF Query: "LAND_USE" LIKE '87%' OR "LAND_USE" LIKE '88%' 
OR "LAND_USE" LIKE '92%' OR "LAND_USE" LIKE '94%' OR 
"LAND_USE" LIKE '95%' 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 1,769 

 Number of 2001 SFLODB NIPF Parcels – 1,269 

 Number of exempt 20-acre NIPF Parcels – 303 
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COMMENTS 

  

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 

WAHKIAKUM COUNTY 

GIS STATUS 

 Working on GIS coverage. Only 1 township complete. No planned 
completion date. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   

 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels – 365 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

  

INTEGRATION COST CATEGORY 

 Very High 

______________________________________________________________________________ 
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WALLA WALLA COUNTY 

GIS STATUS 

 GIS data exists for the County but we were unable to acquire in time due to 
licensing issues. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   

 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels – none 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

  

INTEGRATION COST CATEGORY 

 High due to unknown data availability and quality. 

______________________________________________________________________________ 

WHATCOM COUNTY 

GIS STATUS 

 Good quality GIS data for the Western part of the County. Eastern part of 
the county is North Cascades National Park. 
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ATTRIBUTES 

 Parcel ID – WCAGCODE 

 Owner ID –  

 Owner Name – NAME 

 Land Use Code –  LUCODE 

 Timber Acres -  

QUERIES 

 NIPF Query: "LUCODE" LIKE '88%' OR "LUCODE" LIKE '92%' OR 
"LUCODE" LIKE '94%' OR "LUCODE" LIKE '95%' 

QUICK STATS 

 Number of GIS Parcels taxed as forestland – 2,375 

 Number of 2001 SFLODB NIPF Parcels – 1,434 

 Number of exempt 20-acre NIPF Parcels – 734 

COMMENTS 

  

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 

WHITMAN COUNTY 

GIS STATUS 

 No GIS and no known plans for GIS. 

ATTRIBUTES 

 Parcel ID –  

 Owner ID –  

 Owner Name –  

 Land Use Code –   
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 Timber Acres -  

QUERIES 

 NIPF Query:  

QUICK STATS 

 Number of GIS Parcels taxed as forestland – unknown 

 Number of 2001 SFLODB NIPF Parcels – none 

 Number of exempt 20-acre NIPF Parcels – unknown 

COMMENTS 

 It is unlikely that there is any forestland parcels in Whitman County. 

INTEGRATION COST CATEGORY 

 Very Low 

______________________________________________________________________________ 

YAKIMA COUNTY 

GIS STATUS 

 Good quality GIS data for the entire County. 

ATTRIBUTES 

 Parcel ID – ASSESSOR_N 

 Owner ID –  

 Owner Name – ASSESSOR_N 

 Land Use Code –  USE_CODE 

 Timber Acres -  

QUERIES 

 NIPF Query: "USE_CODE" LIKE '87%' OR "USE_CODE" LIKE '88%' 
OR "USE_CODE" LIKE '92%' OR "USE_CODE" LIKE '94%' OR 
"USE_CODE" LIKE '95%' 
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QUICK STATS 

 Number of GIS Parcels taxed as forestland – 595 

 Number of 2001 SFLODB NIPF Parcels – 78 

 Number of exempt 20-acre NIPF Parcels – 168 

COMMENTS 

  

INTEGRATION COST CATEGORY 

 Average 

______________________________________________________________________________ 
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SCRIPTS & AML’S 

SFLO_PROJECT2HPGN.AML 

&args type in_file out_file 
 
&if [null %out_file%] &then 
   &return Usage: PROJECT2HPGN <COVER | GRID> <in_file> <out_file> 
 
project %type% %in_file% %out_file% 
input 
projection stateplane 
fipszone 4601 
datum nad83 
units feet 
spheroid grs1980 
parameters 
output 
projection stateplane 
fipszone 4602 
datum hpgn 
units feet 
&if %type% = grid &then 
   zunits feet 
spheroid grs1980 
parameters 
end 
 
build %out_file% 
 
additem %out_file%.pat %out_file%.pat sflo_exempt 2 5 b 
 
&return 

SFLO_MAKE_EXEMPT.AML 

&args cover column county 
 
&if [null %county%] &then 
   &return Usage: SFLO_MAKE_EXEMPT <cover> <column> <county> 
 
tables 
sel %cover%.pat 
alter %column% 
owner;;;; 
q 
 
ae 
ec %cover% poly 
sel sflo_exempt = 1 
put %cover%_select 
q 
 
build %cover%_select poly 
dissolve %cover%_select %cover%_diss owner poly 
 
ae 
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ec %cover%_diss poly 
sel area le 871200 
put exempt 
q 
 
build exempt 
 
tables 
sel exempt.pat 
additem exempt.pat county 24 24 C 
calc COUNTY = [QUOTE %county%] 
q 
 

copy exempt ..\global\%cover%_exempt 
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Exempt 20-Acre Parcel Riparian Management Zones: 
An Assessment of Riparian Function 

 
Purpose and Need 
The purpose of this paper is to characterize ecological functions provided by riparian 
management zones (RMZ) adjacent to Type S and Type F waters on exempt 20-acre parcels 
as defined by Washington’s forest practices rules (WAC 222-30-023).  The rule requirements 
were evaluated in light of available scientific literature to quantify the level of large wood 
recruitment and shade provided by RMZs adjacent to Type S and Type F waters on exempt 
20-acre parcels.  Large wood recruitment and shade were evaluated because they play an 
important role in maintaining the ecological health of aquatic systems and they are also 
sensitive to forest practices effects.  This information will be incorporated into an 
Environmental Impact Statement currently being developed to support the Forest Practices 
Habitat Conservation Plan. 
 
Introduction 
The degree of riparian influence on the aquatic environment decreases with increasing 
distance from the water (FEMAT 1993).  Therefore, in forests where trees are of similar 
height, trees closer to the water generally provide greater ecological benefit compared with 
those farther away.  This relationship can be illustrated as a curve where the cumulative 
effectiveness of a given riparian function is related to distance from the stream or wetland 
edge (Figure 1).  The relationship is function-specific and is often expressed as a proportion 
of tree height.  Since species, age, and site productivity all affect tree height, the generalized 
function-distance relationships in Figure 1 change somewhat as forest stand characteristics 
vary across time and space. 
   

 
Figure 1.  Relationship between cumulative effectiveness of various riparian functions and 
distance from the stream channel.  Distance from channel is expressed as a proportion of tree 
height.  From FEMAT (1993). 
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Part 1 - Large Wood Recruitment 
 
Background 
Recent research into woody debris recruitment has helped shape the generalized recruitment-
distance relationship illustrated in Figure 1.  In a study of first- through third-order streams in 
western Oregon and Washington, McDade et al. (1990) found that 70 percent of in-stream 
debris pieces recruited from mature conifer forests originated from within 50 feet of the 
streambank (Figure 2).  Source distances of 66 and 100 feet corresponded with  
80 and 90 percent total recruitment, respectively for debris from mature conifer forests 
(McDade et al. 1990).  In cases where mature hardwoods dominated the riparian forest, 
McDade et al. (1990) found that 75 and 90 percent of in-stream debris pieces were recruited 
from 30 and 50 feet, respectively.  In a similar study, Murphy and Koski (1989) found that  
90 percent of in-stream debris recruited from old-growth forests in southeast Alaska had 
source distances of 50 feet or less from the stream edge (Figure 3). 
 

 
 
Figure 2.  Distribution of source distances from origin to streambank for conifer large woody 
debris in old-growth stands and hardwood and conifer large woody debris in mature stands 
(as based on field observations) and for trees 40 and 50m tall (as calculated from a 
trigonometric model of debris delivery).  From McDade et al. (1990).  



3 

 
 
Figure 3.  Distances from the stream to sources of large woody debris.  Histogram bars show 
the percentage of all identified large woody debris sources (N = 861) at given distances from 
the stream for 32 stream reaches in old-growth forest in southeast Alaska.  
From Murphy and Koski (1989). 
 
 
Variations in the source distance relationships in the aforementioned studies are largely 
attributable to differences in tree height and recruitment process.  Younger second-growth 
forests or forests growing on less productive sites have shorter trees as compared to older 
forests or forests growing on highly productive sites.  Riparian forests with shorter trees 
supply a larger proportion of the total in-stream wood load from a given source distance 
relative to riparian forests with taller trees (Robison and Beschta, 1990; Van Sickle and 
Gregory, 1990).  The relative importance of recruitment processes such as bank erosion, 
chronic mortality, and mass wasting also affect the shape of source distance relationships.  
Source distance curves for channels dominated by bank erosion tend to be shifted upward 
and to the left (i.e., a larger proportion of the wood is recruited from close to the channel) 
relative to channels where wood is recruited via chronic mortality or mass wasting  
(Benda et al. 2003). 
 
Forest Practices Rule Requirements 
Data from the Forest Practices Application Review System (FPARS) showed that there 
were a total of 21,265 FPAs submitted to DNR during the period from 10/25/01 to 6/30/05.  
Out of the 21,265 FPAs, 440 were 20-acre exempt FPAs or two percent of the total.  These 
440 FPAs included approximately 11 Class II, 309 Class III and 120 Class IV-General 
FPAs.  Forest landowners preparing for a forest practice on their land submit forest 
practices applications to the Department of Natural Resources.  The FPAs are reviewed, 
classified, and when accepted, are input into a database called the Forest Practices 
Application Review System (FPARS).  Forest practices fall into four different classes 
based on their potential impact to public resources.  Class I forest practices have no direct 
potential to damage a public resource and do not require an FPA.  Class II forest practices 
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have a less than ordinary potential to damage a public resource and do require an FPA.  
Class III forest practices have a higher potential to impact a public resource than Class II 
forest practices and require an FPA.  Class IV forest practices have the potential for a 
substantial impact on the environment, require an FPA and go through a State 
Environmental Policy Act review (SEPA).  Class IV forest practices are divided into  
Class IV-General and Class IV-Special.  Class IV-General forest practices are those that 
are either immediately converting from forestry to a use other than forestry or have the 
likelihood of converting in the near future.  Specifically, these include; land use 
conversions from forestry to a use other than forestry, timber harvest and road construction 
in urban growth areas and areas likely to convert from forestry (ALTCs), and lands that 
have been platted (by the county) with the assumption that they will be converted to a use 
other than forestry in the near future.  Class IV-Special forest practices take place on lands 
remaining in forestry. 
  
Data obtained from FPARS showed that the Class IV-General FPAs comprise 27 percent of 
the 20-acre exempt FPAs.  These data also showed that 72 percent of the Class IV-General 
20-acre exempt FPAs were immediate conversions to a use other than forestry (Table 1).  
The remaining 28 percent of Class IV-General FPAs occurred on lands not being converted 
immediately, rather were on platted lands which are assumed to have high likelihood of 
converting in the future.  
 
Forest practices rules for exempt 20-acre parcels in western Washington require the 
retention of RMZs that are 29, 58 or 86 feet wide along Type F waters and 86 or 115 feet 
along Type S waters (bankfull width determines the RMZ width).  In eastern Washington, 
exempt 20-acre parcel RMZ widths are 35 or 58 feet along Type S and Type F waters 
where the adjacent harvest unit is partial-cut (again, bankfull width determines the RMZ 
width).  Where harvest units are clearcut in eastern Washington, exempt 20-acre parcel 
RMZs along Type S and Type F waters must average 58 feet in width with a minimum 
width of 35 feet and a maximum width of 345feet.  
 
Harvest within exempt 20-acre parcel Type S and Type F RMZs is allowed if shade 
requirements are met.  In western Washington, harvesting within RMZs must retain 
between 29 and 115 trees per 1,000 feet of stream length on each side of the stream.  The 
bankfull width and channel substrate type determines the exact number of trees that must 
be retained (WAC 222-30-023).  In eastern Washington, tree retention within RMZs is 
determined by the size and species composition of the riparian stand (WAC 222-30-023).  
 
While harvesting to established minimums is allowed if shade requirements can be met, 
data from the DNR Forest Practices Division indicate harvesting within the RMZ is 
uncommon.  In a statewide sample of 37 RMZs established on exempt 20-acre parcels 
during 2002/2003, 32 (or 86 percent) were treated as no-harvest areas and only two had  
15 percent or more of the trees removed from the RMZ (Table 2; DNR Forest Practices 
Division, unpublished data, 2003).  Further analysis of an additional 39 FPAs submitted to 
the Department of Natural Resources during 2004/2005 discovered the same trend.  That is, 
little if any harvest has been occurring within RMZs on exempt 20-acre parcels.  The 
2004/2005 data showed that 90 percent of the harvested parcels reviewed were treated as 
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no-harvest areas in the RMZs.  Only one had more than 15 percent harvest in the RMZ.  
(Table 3; DNR Forest Practices Division, unpublished data, 2005).  Again, this appears to 
be associated with the requirements of the shade rule.  The following steps were taken in an 
effort to obtain current information on 20-acre exempt FPAs.  In July 2005, a random 
sample of 68 FPAs were chosen for review out of a total of 203 (33%) Class II and  
Class III 20-acre exempt FPAs submitted during the time period of 10/01/03 to 6/30/05.  
Out of those 68 FPAs, 39 had fish-bearing waters, 11 had non-fish-bearing waters, 12 had 
not yet been harvested and 6 could not provide usable data.  Ultimately post-harvest data 
were collected on the 39 FPAs with fish-bearing waters.  Table 2 shows that 90 percent of 
the FPAs observed were treated as no harvest RMZs and 97 percent of the FPAs observed 
left 90 percent or more of the trees in the RMZ unharvested. 
 
While these data from both the 2002/2003 and 2004/2005 studies comprise only a sample 
of the 20-acre exempt FPAs.  Anecdotal information from the DNR suggests they are 
representative of RMZ harvest practices since adoption of the Emergency Salmonid Rule 
(ESR) in 1998 (S. Casey; B. Anderson, WDNR, personal communication).  
 
The low frequency of RMZ harvest is likely attributable to two factors.  First, it is likely 
that many sites do not meet minimum shade requirements, eliminating RMZ harvest 
options.  Many exempt 20-acre parcels are located at low elevations where minimum shade 
levels must equal or exceed 80 percent.  Such high shade levels are difficult to attain, 
particularly for larger streams that have natural canopy openings over the channel.  Legacy 
effects from past forest practices such as increased sediment deposition and resulting 
channel widening also restrict the capacity of some sites in attaining minimum shade 
requirements.  
 
The second factor that affects RMZ harvest is the required shade analysis.  A landowner 
planning to harvest within an RMZ must measure and document existing shade levels and 
compare those levels to required minimums.  If "surplus" shade exists, the landowner must 
then identify (or mark) trees eligible for harvest under the shade rule.  If" surplus" shade 
does not exist (i.e., existing shade is below the required minimum) no harvest is allowed.  
The time and/or costs associated with conducting the shade analysis often deters many 
landowners from pursing RMZ harvest, particularly when there is no guarantee of surplus 
shade.  
 
Estimated Recruitment from RMZs 
Multiple factors affect wood recruitment potential from exempt 20-acre parcel RMZs.  As 
noted earlier, recruitment under natural conditions is affected by tree height (which is a 
function of species and age) and the relative importance of various recruitment processes 
(i.e., bank erosion vs. chronic morality vs. mass wasting).  Under managed conditions, RMZ 
width (which varies with region, water type and bankfull width) and the level of tree 
retention within the RMZ affect wood recruitment.  Given the many factors that influence 
wood delivery to streams, recruitment potential from exempt 20-acre parcel RMZs is likely 
to vary widely. 
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Wood recruitment potential from exempt 20-acre parcel RMZs is estimated to range from  
45 to 95 percent and from 75 to 100 percent for mature conifer and mature hardwood forests, 
respectively.  Where in the range a particular RMZ falls depends on the RMZ width.  These 
conclusions are based primarily on the scientific literature described earlier  
(Murphy and Koski 1989; McDade et al. 1990) and are further supported by the DNR data 
related to exempt 20-acre parcel RMZs that indicates the vast majority of RMZs are left 
unharvested.  Harvesting within RMZs will reduce these estimates; the degree of reduction 
will depend largely on the number of trees harvested and the location of the harvested trees 
with respect to the water. 

 
 
Table 1.  Proportion of Class IV-General 20-acre FPAs and Proportion of Conversions. 
For the time period 10/25/01-6/30/05.  FPARS data provided on 11/3/05. 
 
Region Total 

# 20-ac 
FPAs 

# Class 
IVG 

Percent Class 
IVG/Total 
FPAs 

# Conversions Percent 
Conversions/#
Class IVG 

Pacific 
Cascade 

177 35 20 29 83 

South Puget  62 5 8 3 60 
Olympic 29 9 31 4 44 
Northwest 98 59 60 49 83 
Northeast 66 10 15 0 0 
Southeast 8 2 25 1 50 
 
TOTAL 
 

 
440 

 
120 

 
27 

 
86 

 
72 

 
 
Table 2.  Distribution of riparian management zones by tree retention level for exempt  
20-acre parcels in Washington (n = 37); data from forest practices approved in 2003. 

 
 
DNR Region 

100% 
Retention 

99% 
Retention 

95% 
Retention 

90% 
Retention 

85% 
Retention 

50% 
Retention 

Central 5 0 0 0 0 1 
South Puget 9 0 0 0 0 0 
Olympic 1 0 1 1 0 0 
Northwest 5 0 0 0 0 0 
Southwest 7 1 0 0 0 0 
Northeast 1 0 0 0 1 0 
Southeast 4 0 0 0 0 0 
TOTAL 32 1 1 1 1 1 
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Table 3.  Distribution of riparian management zones by tree retention level for exempt 
20-acre parcels in Washington (n=39) 10/1/03 –6/30/05 
 
Region Data 100% 99% 90% 50% 
PC 11 10 1 0 0 
SPS 4 4 0 0 0 
Oly 7 6 0 0 1 
NW 6 5 0 1 0 
NE 9 8 0 1 0 
SE 2 2 0 0 0 
 
TOTAL 
 

 
39 

 
35 

 
1 

 
2 

 
1 

 
 
Part 2 – Shade 
 
Background 
Forest practices rules rely on shade, expressed as percent canopy cover, to ensure forest 
practices activities meet water temperature standards (WAC 222-30-040).  The degree of 
shade provided by streamside buffers varies with the species, age, and density of riparian 
vegetation.  Buffer strip width is also important, but by itself may not be a good predictor of 
stream shading (Sullivan et al. 1990).  Studies of the relationship between buffer strip width 
and shade (expressed as angular canopy density or ACD) show a high degree of variability, 
particularly for buffers less than about 75 feet in width (Brazier and Brown 1973;  
Steinblums et al. 1984) (Figure 4).  Nonetheless, ACD is positively correlated with buffer 
width; as buffer width increases, the level of riparian shade also increases.  In the Oregon 
Coast Range, Brazier and Brown (1973) found buffers approximately 70 feet wide had ACDs 
similar to that of old-growth stands (Figure 4).  Steinblums et al. (1984) found that buffers 
approximately 120 feet wide in the Oregon Cascades were necessary to achieve ACDs 
representative of old-growth (Figure 4). 
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Figure 4.  Relationship of angular canopy density (ACD) to buffer strip width in western 
Oregon.  Data for (A) from Brazier and Brown (1973); data for (B) from  
Steinblums et al. (1984).  From Beschta et al. (1987). 
 
Forest Practices Rule Requirements 
Forest practices rules for exempt 20-acre parcels in western Washington require the retention 
of RMZs that are 29, 58 or 86 feet wide along Type F waters and 86 or 115 feet along  
Type S waters (bankfull width determines the RMZ width).  In eastern Washington, exempt 
20-acre parcel RMZ widths are 35 or 58 feet along Type S and Type F waters where the 
adjacent harvest unit is partial-cut (again, bankfull width determines the RMZ width).  Where 
harvest units are clearcut in eastern Washington, exempt 20-acre parcel RMZs along Type S 
and Type F waters must average 58 feet in width with a minimum width of 35 feet and a 
maximum width of 345 feet. 
  
Shade provided by exempt 20-acre parcel RMZs varies with RMZ width and the species, age, 
and density of riparian vegetation.  Retention of RMZs that are 29 to 115 feet  
(9 to 35 meters) wide will likely provide between 25 and 85 percent shade or canopy cover.  
This conclusion is based on data from Brazier and Brown (1973) and Steinblums et al. (1984) 
(Figure 4) and is further supported by the DNR data related to exempt 20-acre parcel RMZs 
that indicates the vast majority of RMZs are left unharvested.  Wider RMZs likely fall into 
the upper end of this range while narrower RMZs typically fall into the lower end.  
Generally, narrow RMZs are typically associated with smaller channels where shade 
requirements can be more easily met, while wide RMZs are typically associated with larger 
channels where shade requirements are more difficult to meet.  
 
As noted earlier, forest practices rules allow for harvest within RMZs only if existing shade 
levels exceed minimum requirements.  Only trees that provide “surplus” shade can be 
removed.  In cases where existing shade does not meet minimum requirements, no RMZ 
harvest can occur.  Data presented earlier indicate a majority of exempt 20-acre parcel RMZs 
is left unharvested, primarily due to shade rule requirements (see page 4).  Therefore, even 
though one set of forest practices rules allow for harvesting within RMZs  
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(WAC 222-30-023), in most cases shade requirements (WAC 222-30-040) eliminate harvest 
opportunities. 
 
Estimated Shade From RMZs 
The RTI study and DNR review of RMZ characteristics indicate a low level of impact from 
20-acre exempt parcels.  Only two percent of FPAs submitted between 2001 and 2005 were 
FPAs associated with 20-acre exempt parcels.  Two DNR reviews showed that of the  
20-acre exempt parcels with fish bearing streams, 86 percent and 90 percent respectively 
were treated as no-harvest areas in the RMZs.  In addition, both the RTI study and DNR 
review speak to the level of 20-acre exempt parcels that are likely to be converted from 
forestry to another use in the near future.  In order to identify qualifying parcels RTI used 
existing geographic information system (GIS) data and county parcel tax codes to identify 
forested parcels and ownership information.  This approach likely underestimated the 
number of exempt 20-acre parcels because some forested parcels were not identified by 
RTI as being forested because they were not taxed as “forestland”.  For example, small, 
forested parcels are often taxed as “rural-residential” or “vacant” land due to their 
proximity to urban areas. While the RTI analysis may not have captured all of the 20-acre 
exempt parcels, the study assumed that those that were not captured are likely to be 
converted to a use other than forestry in the near future.  This assumption was based on the 
fact that parcels classed with the forest tax class codes are taxed at a substantially lower tax 
rate than parcels with a residential or vacant land tax code.  The assumption is that a 
landowner would choose to classify his/her land under a tax code with a lower tax rate if 
s/he did not plan to convert his/her land to a use other than forestry in the near future.  The 
DNR review showed that statewide, 27 percent of the FPAs associated with 20-acre exempt 
parcels were classed as Class IV-General, which are lands being converted or likely to 
convert in the near future.  The actual percent of Class IV-General FPAs ranged from  
eight percent in the lower Puget Sound area to 60 percent in the northwest (Table 1).  These 
parcels will probably be converted to a non-forestry land use during the proposed 50-year 
life of the FPHCP.  Once converted, these parcels are no longer subject to the State’s forest 
practices rules and would no longer be covered under the FPHCP. 
 
The state will continue to monitor FPAs submitted, and forest practices activity on,  
20-acre exempt FPAs.  Included in this ongoing monitoring will be the total number of  
20-acre exempt FPAs submitted annually by DNR administrative regions and by FPA 
class, as well as information on post-harvest RMZ characteristics.  If the Services have 
concerns about effects to covered species on 20-acre exempt forest practices, those 
concerns may be addressed through the Adaptive Management program. 
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K.  Critical Area Calculations 

For purposes of estimating take under the FPHCP, protection of riparian zones and 
unstable slopes was identified as important to the long-term conservation of covered 
species.  Riparian zones adjacent to Type S, Type F, and Type Np waters and high hazard 
unstable slopes were identified as “critical areas” in the assessment.  This appendix 
documents the values and calculations used in establishing the extent of critical areas 
under the “minimal effects” and FPHCP strategies. 
 
Riparian Zones 
The extent of riparian zones under each strategy was determined by multiplying the 
riparian zone width by the protected (i.e., buffered) channel length for each water type.  
The riparian zone width was the sum of the bankfull width, channel migration zone width 
(for Type S and Type F waters), and riparian buffer width.  Most riparian buffer widths 
were a function of site index.  Under the “minimal effects” strategy, riparian buffer 
widths adjacent to Type S and Type F waters were the average of the site class II and site 
class III 250-year site indexes (Table 1).  Riparian buffers along Type Np waters under 
the “minimal effects” strategy were equal in width to the site class III 100-year site index 
(Table 1).  Under the FPHCP strategy, riparian buffer widths for Type S waters were not 
a function of site index, but were based on the 200-foot Shoreline Management Zone 
required by the Shoreline Management Act.  Riparian buffer widths adjacent to Type F 
waters under the FPHCP strategy were equal to the average of the site class II and site 
class III 100-year site indexes while riparian buffers along Type Np waters were 50 feet 
wide (Table 1). 
 
With the exception of Type Np waters under the FPHCP strategy, 100 percent of the 
Type S, Type F, and Type Np channel length was protected (i.e., buffered) under both 
strategies.  The proportion of the Type Np channel length protected under the FPHCP 
strategy was a function of required riparian management zone and sensitive site 
buffering.  The assessment assumes that in western Washington, 50 percent of the  
Type Np length is buffered.  In eastern Washington, the assessment assumes that  
60 percent of all harvest units are clearcut; Type Np waters within these clearcut units are 
buffered along 70 percent of their length.  The assessment assumes the remaining  
40 percent of harvest units are partial-cut; 100 percent of the length of Type Np waters 
within partial-cut units is buffered.   
 
Bankfull widths and channel migration zone widths are reported in Table 2 and were 
taken from Appendix C of the Draft Environmental Impact Statement (DEIS; Riparian 
Modeling).  In the DEIS, average channel migration zone widths for Type S and Type F 
waters were estimated and applied to the entire length of the Type S and Type F network  
(Table 2).  In reality, however, channel migration zone distribution is patchy and widths 
are extremely variable.  The values used are intended to reflect the total area protected by 
channel migration zones as opposed to a true estimate of their width.  Riparian zone 
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widths for each water type and corresponding water type lengths were multiplied to 
estimate the riparian zone critical area acres (Table 3).   
 
Unstable Slopes 
The DEIS estimates that 5.9 percent and 4.2 percent of covered lands in western and 
eastern Washington, respectively, consist of high hazard unstable slopes and landforms 
susceptible to shallow-rapid landsliding (Appendix E, Unstable Slopes Modeling).  These 
estimates were based on application of a GIS-based slope-morphology model to a 
representative sample of covered lands.  Since the model does not predict susceptibility to 
deep-seated landslide processes, it is likely that these figures underestimate the true 
extent of high hazard slopes and landforms statewide.  The total covered lands area in 
western and eastern Washington was multiplied by the corresponding percentage to 
estimate unstable slope critical area acres (Table 4). 
 
Critical Areas 
Total critical area extent under each strategy was determined by adding riparian zone 
critical area acres and unstable slope critical area acres (Table 5).  The “minimal effects” 
critical area encompasses about 2.6 million acres; the FPHCP provides protection for 
almost 2.1 million of the “minimal effects” critical area acres.  Critical area extent under 
the FPHCP strategy is expressed as a percentage of “minimal effects” critical area extent 
in Table 5.
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Table 1.  250- and 100-year site indexes for site class II and class III for western and 
eastern Washington (in feet). 
 

 
 
 
 
 
 
 
 

 
 
Table 2.  Assumed channel migration zone (CMZ) widths and bankfull widths for  
Type S, Type F, and Type Np waters in western and eastern Washington (in feet). 
 

Western WA Eastern WA  
Type S Type F Type Np Type S Type F Type Np 

CMZ Width 30 10 --- 5 2 ---
Bankfull Width 60 10.5 5 50 7.5 5
 

 Western 
WA 

Eastern 
WA 

250 Year SPTH - Site Class II 210 170 
250 Year SPTH - Site Class III 174 135 
100 Year SPTH - Site Class II 170 110 
100 Year SPTH - Site Class III 140 90 
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Table 3.  Water type lengths, riparian zone widths, and riparian zone areas for the 
“minimal effects” and Forest Practices Habitat Conservation Plan (FPHCP) strategies 
used in the assessment of “take” under the Federal Endangered Species Act. 
 

Water Type Length (miles) 
Riparian Zone Width 

(rounded to the nearest  
whole foot) 

Riparian Zone Area1 (in acres 
– includes both sides of stream) 

 

Type S Type F Type Np Type S2 Type F3 Type Np4 Type S Type F Type Np 

Minimal 
Effects 
Strategy 

         

Western 
WA 6,464 22,447 7,685 252 207 143 394,892 1,127,792 265,482 

Eastern 
WA 1,189 5,821 2,792 183 158 93 52,604 223,315 62,608 

Total 7,653 28,268 10,477 ----- ----- ----- 447,496 1,351,106 328,090 

FPHCP 
Strategy 

         

Western 
WA 6,464 22,447 7,6855 230 170 53 360,417 926,449 48,905 

Eastern 
WA 1,189 5,821 2,7925 225 106 53 64,855 149,229 29,138 

Total 7,653 28,268 10,477 ----- ----- ----- 425,272 1,075,678 78,043 

 
1 – Acreage figures may not reflect the product of water type length and riparian zone width due to 
rounding of riparian zone width figures. 
 
2 – Type S riparian zone widths under the “minimal effects” strategy equal the sum of the following:  
average of Site Class II and Site Class III 250-year site index (192 feet in western WA and 153 feet in 
eastern WA), CMZ width (30 feet in western WA and 5 feet in eastern WA), and ½ bankfull width 
(bankfull width is 60 feet in western WA and 50 feet in eastern WA); Type S riparian zone widths 
under the FPHCP strategy equal the sum of the following:  200-foot Shoreline Management Zone 
(includes CMZs where they exist) and ½ bankfull width 
 
3 – Type F riparian zone widths under the “minimal effects” strategy equal the sum of the following:  
average Site Class II and Site Class III 250-year site index (192 feet in western WA and 153 feet in 
eastern WA), CMZ width (10 feet in western WA and 2 feet in eastern WA, applied to all  
Type F waters), and ½ bankfull width (bankfull width is 10.5 feet in western WA and 7.5 feet in 
eastern WA); Type F riparian zone widths under the FPHCP strategy equal the sum of the following:  
average Site Class II and Site Class III 100-year site index (155 feet in western WA and 100 feet in 
eastern WA), CMZ width, and ½ bankfull width 
 
4 – Type Np riparian zone widths under the “minimal effects” strategy equal the sum of the following:  
Site Class III 100-year site index (140 feet in western WA and 90 feet in eastern WA) and ½ bankfull 
width (bankfull width is 5 feet in both western and eastern WA); Type Np riparian zone widths under 
the FPHCP strategy equal the sum of the following:  50-foot RMZ and ½ bankfull width 
 
5 – The assessment assumes that in western Washington, 50 percent of the Type Np length is buffered.  
In eastern Washington, the assessment assumes that 60 percent of all harvest units are clearcut;  
Type Np waters within clearcut units are buffered along 70 percent of their length.  The assessment 
assumes the remaining 40 percent of harvest units are partial-cut; 100 percent of the length of Type Np 
waters within partial-cut units is buffered.
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Table 4.  Covered lands area, estimated percentage of covered lands in high hazard 
unstable slopes, and area of high hazard unstable slopes on covered lands used in the 
assessment of “take” for the Forest Practices Habitat Conservation Plan*. 
 
 Covered Lands 

Area (acres) 

Proportion of High 
Hazard Unstable Slopes 

(%) 

High Hazard Unstable 
Slopes on Covered Lands 

(acres) 
Western WA 6,072,043 5.9 358,251
Eastern WA 3,052,552 4.2 128,207
Total 9,124,595 5.3 486,458
 
*Subsequent GIS analysis performed by US Fish and Wildlife Service indicates covered lands area is 
6,089,415 acres in western Washington and 3,244,942 acres in eastern Washington for a total of 
9,352,594 acres.  The acres used in this analysis were taken from the DEIS and were not revised since 
the important comparison is the relative difference between the FPHCP strategy and the minimal 
effects strategy – the relative difference does not change. 
 
 
Table 5.  Riparian zones and unstable slopes areas (collectively referred to as “critical 
areas”) for the “minimal effects” and Forest Practices Habitat Conservation Plan 
(FPHCP) strategies used in the assessment of “take” under the Federal Endangered 
Species Act. 
 
 

Riparian Zone 
Area (acres) 

Unstable Slopes 
Area (acres) 

Total 
(acres) 

FPHCP as 
a % of 

Minimal 
Effects 

Minimal Effects 
Strategy 

    

Western WA 1,788,166 358,251 2,146,417 ----- 

Eastern WA 338,527 128,207 466,734 ----- 

Total 2,126,692 486,458 2,613,151 ----- 

FPHCP Strategy     

Western WA 1,335,771 358,251 1,694,022 79 

Eastern WA  
243,222 128,207  

371,429 79 

Total  
1,578,993 486,458  

2,065,451 79 
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L.  Timber/Fish/Wildlife Agreement    

The 1987 Timber/Fish/Wildlife (TFW) Agreement is a product of the collaborative TFW 
negotiation process.  Representatives from state natural resource agencies, industrial and 
small forest landowners, tribes, and environmental groups worked on resource protection 
issues through a consensus process.  The agreement is a comprehensive series of 
recommendations to improve protection for riparian areas, fish and wildlife habitat and 
address cumulative effects.  This historic agreement and successful collaborative process 
set the stage for addressing increasingly challenging resource protection issues that 
ultimately resulted in the Forests and Fish Report (Appendix B).  
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M.  Rain-On-Snow    

The Rain-On-Snow guidance memo specifically explains the procedures to be followed 
when applying the rain-on-snow rule (WAC 222-22-100(2)) and some of the science 
behind peak flows and rain-on-snow events.  Both the rain-on-snow rule guidance memo 
and rule are incorporated into the Forest Practices Habitat Conservation Plan. 
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RAIN ON SNOW IMPLEMENTATION
September 26, 1991

2 OF 7

The approach is based on the understanding of how streamflows can be
increased' by tlmber harvest in the significant rain-on-snow zones. Operating
on the assumption that moving more water more frequently through a stream is
damaging, the size of clearcuts would be conditioned to reduce the risk to
public resources. Alternative harvest practices, such as strip cutting or
partial cutting, are permitted with restrictions. The restrictions are
designed to retain harvest options while moderati,ng hydrologic impacts and
attendant risks to public resources. "

BASIC PRINCIPLES

Snow retention is modified by the nature of the forest canopy. Removal of the
forest's canopy increases snow accumulation. The canopy also has a major
influence on the rate of snow melt which is strongly controlled by energy
movement into the snowpack. When the forest is immature or recently
harvested, wind and rain can more rapidly move energy into the snowpack,
substantially accelerating the rate of melt.

It is the combination of young forests (i.e. hydrologically immature),
increased snow accumulation, and potential rapid rates of melt, that can
increase the severity of storm effects. Channels unaccustomed to elevated
storm intensities and frequencies can be degraded, producing material damage
to public resources.

The conditioning strategies are based, on the idea that there is not a
likelihood that damage may be associated with rain-on-snow events unless
certain conditions exist. There must be a reasonable amount of the basin in
the significant rain-on-snow (ROS) zones AnQ there must be enough of the basin
that is hydrologically immature (HI). Thus, there are relationships between
the proportion HI and proportion in the ROS zones and the potential increase
in water available for runoff. These relationships are used to define ~
Classes ( A,B or C: see Attachments 1,2, or 3) ,that set general limits on the
use of conditioning on an individual application.

Due to regional climatic differences within Washington, the de~artment has
divided the state into three response zones. They are west of the Riparian"
Management Zone line ("western" Washington), east Cascades and Okanogan
Highlands, and Pend Oreille and Blue Mountains. For each graph, two lines
were developed that define the limits of Risk Classes A, B or C. Basins below
the first line are in Risk Class Aj basins between the two lines are in Risk
Class Bj basins above the second line are in Risk Class C. Risk classes
directly relate to the likelihood of material damage to a public resource
which. is associated with peak flows.. As such, the risk classes are used to
set general limits on conditioning clearcut size. Please refer to
CONDITIONING STRATEGIES.

1 Please see Appendix One, Technical Bac~.r;round, for- an cxplanation of
the scientific rationale that underpins this regulatory approach.
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Before ~ conditions are applied to an application, all the following
circumstances ~ occur:

1. 

,""The appl; cat; on must be ; nasi 9n1 f1 cant ROS zone.

2.

There are preliminary indications of "local evidence of peaK flows
which have resulted in material damage to public resources..

3.

There are significant amounts of hydrologic immaturity in the basin.

4. An Interdisciplinary Team (IDT) has reviewed the previous three
points and has provided recommendations to the department.

5.

The department develops conditions that reflect the on-the-ground
facts and recommendations of the IDT.

The lower lines on Attachments One, Two and Three define where, under modeled
storm conditions, there can be an one-inch increase of water available for
runoff. This is in addition to whatever direct precipitation may have
occurred during the 24-hour storm event. (All calculations are based on 24-
hour storm data.) The increment is due to the impact of accelerated melt of
an increased snowpack in hydrologically immature areas. The net result is
that a la-year storm now approximates a 50-year storm.

The line in the upper right corner of the graphs corresponds to a two-inch
increase of water available for runoff. This increment of water magnifies 10-
year storm into a lOa-year storm. So the stream now "feels" as if there has
been a lOa-year storm when precipitation onto hydrologically mature forested
areas approximate a la-year storm.

The approach is based on Type 3 streams. These are small enough to
geographically focus attention on material damage to public resources; they
are closest to the possible site(s) that may have influenced storm
intcnsi-ties. Trying to assess impa;:;ts cillJrgEi- strsams is much more
difficult, particularly if the objective is to geographically isolate probable
areas of concern. The intent is to determine damage at the lower reaches of
Type 3 streams2. It is in the lower reaches of T-3 streams that the
contribution of ROS impacts can be most reasonably detected.

2 The routine focus will be on the lower reaches of T-3 streams.
However, based on the site-specific facts, upper reaches of T-3 can be
revie ,.ed when appropriate. Likewise, for T-4 or T-5 streams where
sediment/debris avalanches could reach type 1,2, or 3 and have produced
material damage to public resources, WAC 222-16-046 {7} may be applied.
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Calculations of,H1 will be done on the portions of the T-3 basin that are in
the significant ROS zones (i.e., the peak rain-on-snow and the snow-dominated
precipitation zones)'. Please see Attachment Four. Unless site-specific
factors dictate otherwise, HI is assumed to end at 25 years~(total) age for
areas west of the RMZ line and 35 years (total) for all other locations. For
purposes of the calculation of HI, a pending or approved appliclation should be
treated as if it was c,omDleted.

CONDITIONING STRATEGIES

The conditioning strategies for ROS emyloy the concept that any given
applications are controlled by maximum permitted clearcut size, dependent on
the particular risk class. Subject to the site-specific conditions, such as
slope, aspect, nature of damage and age-class distribution, an application
could have clearcut harvest size reduced below the maximum.

OPERATIONS WITHIN RISK CLASS A

Routinely,lno additional clearcut~harvest restrictions for ROS would be
applied. Any ROS conditioning within Risk Class A would be on an
exception basis, and done after a review of the site-specific facts after
consultation with the Forest Practices Division. Existing rules and
BMP's would guide routine conditioning.

OPERATIONS WITHIN RISK CLASS B

"Individual clearcuts would be 1 imited to 80 acres4. ~;;Alternatives to
~clearcutting would be consideredS. Multiple 80 acre operations are being
envisioned as being acceptable, dependent upon the facts within the sub-
basin.

3 The maximum sizes or alternatives to cl~~rcuts ~ill generally control

the conditioning actually applied. Exceptions to the conditioning strategies
will be approved on an individual basis after consultation with the Forest
Practices Division.

4 Each application would be evaluated in the light of the sub-basin

"facts". Size could be reduced. Eventually, as applications accumulate, the
sub-basin could move into Risk Class C where more stringent conditioning would
be applied.

5 Strip-cutting up to 35% of~ the remaining acres of mature timber would

be considered as another type of maximum. Partial-cutting up to 45% of the
t-emaining volume of the hydrologically mature timber would be considered as
another type of maximum. Clearcut h~rvest may be reduced below either of
these maxima dependent upon sub-basin conditions.
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OPERATIONS WITHIN RISK CLASS C

Clearcutting ,within areas of Risk Class C would be substantially
~;restricted. rClearcut size is reduced to zero until there is a change in
the state of hydrologic maturity, i.e., the portion of older stands
increases to move the sub-basin into risk Class B or Risk Class A.

'Alternatives to clearcutting would be considered6. .~ry Cr~l:
"', '

INDICATORS OF MATERIAL DAMAGE TO PUBLIC RESOURCES

The method recommended by DNR for evaluating the existence of material damage
to stream channels is the "Stream Channel Stability Evaluation Form" from USFS
Hydrologist Dale Pfankuck's work in the 1970's. The form arrays indicators of
upper bank, lower bank, and channel bottom condition across four condition
levels(Appendix 2). This is an interim channel evaluation method, and may be
augmented or changed later. .

HOW THE RULE WILL BE APPLIED

No conditioning under this rule should be applied until several steps have ;r-"\~
occurred. As in other circumstances, compliance with all rules, particularl~, 11 \
road maintenance and abandonment, should be reviewed. Subsequently, there ar\~.J
five key events.

1. The application must be in a significant ROS zone

The department has mapped the five major precipitation zones
(Attachment Four). For the purposes of this rule, the snow dominated
and the rain on snow precipitation zones are considered significant.
Attachment One explains their derivation. The department's
Geographical Information System (GIS) has the base data and maps can
be produced on an as needed basis. Additional information on storm
intensities and precipitation are also available on the GIS.

Generally, in western Washington, the ~igni ficant I'ain .")f; snow zones
starts near '1 ,600-1 ,800 feet and extends to approximately.;;"4,000
elevation. These numbers are only for the purposes of illustration.
Please use the actual GIS data/maps are the numbers vary dependent on
regional climatic differences, aspect, and other factors.

Upon receipt of an agclication, the department will make an initial
determination that the proposed operation is in the significant rain

6 Strip-cutting up to' 20% of the remaining acres of mature timber would

be considered as another type of maximum. ,Partial-cutting up to 30% of th.e
remaining volume of the mature timber wold be considered as another type of
m&XimQrn. Dependent upon the nature and extent of material damage to public
resources, these percentages could be reduced.
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on sno~., zone. This will be noted on the application.
appliccltion is mailed for comment.

The

2. There are preliminary indications of "local evidence of peak flows
"which have resulted in material damage to public resources".

f:PA rec:ipients are asked for a timely review. If there is no timely7
respons:e or the response is that there are no indications of damage,

t~le application will be processed as any other application. If
there alre res~onses that there is "damage", the department will move
1:0 step' three.

;'3. There are significant amounts of hydrologic immaturity in the basin.

The department will ask the lancjowner to provide information
regarding stand age in a sub-ba:)in9. Age-class data i~ needed only
f'or that portion within the significant rain on snow zones. Only
very broad stand age data is necessary. For west of the RHZ line,
acres of stands with (total) age 25 years or less is needed. For
other locations, the age is 35 years or less.

-If the sub-basin is not 'totally under the ownership of the applica.nt,
then the department will use photos or sources to determine the
extent of hydrological irnmaturity.

Dependi:ng on location, Attachment One, Two or Three is used to assess
Risk Cl,ass. Using the percent of the sub-basin that is in the snow
dominatled and rain on snow precipitation zones and the percent of HI
within 'the these two zones, the graph is used to "calculate" Risk
Class. If the application is Risk Class A, the application would not
generally be subject to this rule; other rules, BMP's or conditioning
for otht~r pu rposes would sti 11 apply.

7 FPA recipients will be asked for their respons~s within te~ business
days from 'the da1te of transmittal" WAC 222-20-020 imposes time 1 imits that
require a timely response since,the the remaining steps are constrained by
this rule. Consideration of late responses will be on a case-by-case basis
only.

,-
;~

8 Assessment. of "local evidence of peak flows which have resulted in
material damage 1:0 public resources" is a key step. Initially the department
will use the approach outlined in Appendix 2~ a ~uideline for DNR decisions.
Responding parties are encouraged to understanr;r~use Appendix 2 as a basis
for assertions 01~ material damage. dd.~~~~.~t~

9 Gelier~lly, the calculations and assessments will be on a Type 3 stream
map; also, see footno'~e 2. The water type maps will initially be the base
for determining 1..3 sub-basins.
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If the proposed application i:) in Risk Class B or C, continue to step4.

4. An Interdisciplinary Ti~am (lOT) has reviewed the previous three
points and has providecj recommendations to the department.

The d'epartment will convene an lOT to site-specifically assess the
facts. If the department agrees will the 10T.fs assessment that the
first three steps have been correctly taken, then the lOT will be
asked for conditioning recommendations. The following should be
consiljered during the :[OT process:

@
* nature and extent of peak flow damage
* age-class patterns within the sub-basin
* slope and channel stability factors
* resources at risk
* size and extent of previous harvests
* limitations of alternative silvicultural systems

The previous considerations are not intended to be an exclusive
list. The department will consider any appropriate factors
during the development of the sub-basin, basin or site-specific
conditions.

(f;J

5.

The dE!partment develops conditions that reflect the on-the-ground
facts and recommendations of the lOT.

The department conditions the application consistent with RCW 76.09.
The content of any conditions is the statutory responsibility of the
depa rt:ment .

attachments
appendices

c: Forest Practices Board
Art Stearns, Supervisor
Laura Eckert, Deputy Supervisor
Ted Price, Deputy Supervisor
Pat McElroy, Deputy Supervisor
Forest Practices Board Liaisons
Bill Jacobs, WFPA
Jim Anderson, NWIFC
David Bricklin, WEC
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Attachment A September 26, 1991

~~IN-oN-SNOW:
WHAT IT I:S, WHERE IT OCC1JRS, WHY WE ARE CONCERNED ABOUT IT,

AND WHAT I~; TO BE DONE ABOUT IT

Introduction
Many individuals and organizations involved with forest

practices have become aware of the problem of rain-on-snow (R/S)
storms. Within the framework of Washington forestry regulations,
the issue is currently being addressed through an interim rule,
while the technical arm of the Timber/ Fish/Wildlife cooperators
designs methods of watershed analysis to deal with the long-term
and cumulative effects of forestry on peak flows and flooding
(among other things). Members of the public have also become

interested, because of concern over the use of public forests and
because the off-site effects of forest practices can extend into
populated areas.

Many people are currently trying to design a technical and
policy structure to address various forest-hydrologic issues, in-
cluding that surrounding rain-on-snow events. The solutions will
involve an amalgamation of applied hydrology, silviculture, re-
mote sensing, computer modeling, geomorphology, etc. into a set
of procequral, technical, regulatory, and ameliorative strategies
that will be adjusted as we learn more (adaptive management).

In this paper we explain the nature of rain-on-snow events;
examine the reasons that they are the subject of such attention
with respect to forest-practices plannipg and regulation; and de-
scribe the technical basis of the procedures designed to imple-
ment the interim rule.

R/S: Processe§, Occurrence, and Geoqraphv
The term rain-on-snow is commonly applied to snowmelt that

occurs during cloudy weather, typically associated with winter
storms bringing warm winds and heavy rains. Such conditions also
affect the snowpack in between the storms, so in common usage R/S
involves both the snowmelt during an event and to the accumula-
tion that preceded it. Because the input to soils and streams
during R/S events consists of the storm precipitation plus the
release of water stored as snow, the intensity of water inputs
can exceed those expected on the basis of the storm's recurrence
interval (if the water has time to pass thr::>ugh the snowpack).
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In the pacif'ic Northwest, this phenomenon is responsible for many
(east side) to most (west side) of the greatest episodes of
flooding and landsliding. Thus, anxiety over R/S focuses on the
possibility of receiving more water than has been expected,
predicted, or derSigned for; the effects on rapid runoff and slope
stability; and consequent injury and damage to resources and,

property.
During rain-on-snow conditions, the major source of energy

for snowmelt is the wind-aided transfer of sensible and latent
heat to the snow surface.l Long-wave 'radiation emitted by
trees, clouds, and other parts of the forest environment also
contributes to snowmelt during R/S conditions. Heat added to the
snowpack by 'the rain itself can be a major energy source, partic-
ularly when rainfall is heavy and air (thus rain) temperatures
are high. Short-wave radiation (sunlight) is a minor contributor
under R/S conditions, in which short winter daylight periods, low
sun angles, j~nd cloudy weather restrict insolation; this is in
contrast to c:lear-weather snowmelt, in which sunlight is the
chief source of energy for m~lting.

In wash:Lngton, rain-on-snow ~ occur anywhere, from sea
level to the alpine zone. The location, timing, and frequency of
R/S events aJ:-e ultimately controlled by the large-scale weather
patterns affE~cting the Pacific Ocean and western North America,
as modified by the terrain of the Pacific Northwest. Therefore,
the specific conditions causing such events, and hydrometeoro-
logic behavior during them, vary somewhat in different kinds of
storms, in WE!stern versus eastern Washington, and with elevation.

Winter ~:torms can hit Washington from September to June, but
are most fJ;equent and intense from late November to early Febru-
ary. Many North Pacific cyclonic storms are associated with air
flow from the southwest; in some cases, strong flow from the
vicinity of Hawaii (the "pineapple express") causes warm, moist
air to approach the coastal and Cascade ra.nges almost perpendicu-
larly, causing rapid air rise, cooling, and condensation. The
result is warm temperatures, strong winds, and heavy rains (oro-
graphically enhanced precipitation). If there is snow on the
ground (as is likely, at least in the mountains), these situa-
tions are ideal for melt, and produce the most significant R/Sevents. 

But since most winter storms are accompanied by tempera-~

1 Sensible heat is the warmth that can be felt, as in a horne's forced-air

heating 5y~tern; the latent heat of vaporization is rele~sed ~.hen water vapor
condenses on thE: snow surface.
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tures above seasonal normals, lesser amounts of snowmelt can
occur even under moderate storm conditions.

The degree to which a particular storm causes rain-on-snow
at a particular place depends on:

1) the amount of rain delivered by the storm at the site;
2) the presence and state (depth, water content, permeabi-

lity, etc.) of snow on the ground; and
3) whether the freezing level rises above the site eleva-

tion for enough time that a significant amount of snow can
be melted.

Thus, R/S-event input is greatest when and where the combination
of rainfall, melt-inducing heat sources, and meltable snow is
most favorable. The effect is maximal under the storm track, on
the windward sides of mountains, where/when temperatures are
highest, and where the snowpack contains exactly as much water as
can be released during the event. It is reduced where rainfall
is less (i.e. away from the area of peak magnitude and intensity,
and on leeward slopes), temperatures are cooler (at higher eleva-
tions), and 'the snowpack is either too thin to yield much water
(lower eleva"tions), or so thick that it inhipits the liquid water
(R+SM) from reaching the soil quickly (higher elevations).

Therefore, the occurrence of rain-on-snow is a prgbabilistic
phenomenon: it is the result of the interaction of many factors,
each of which varies geographically and in time. However, be-
cause each of these factors has an average or most-probable con-
dition, we can make some general statements about the likelihood
and magnitude of R/S events.

Broadly speaking, the highest probability of rain-on-snow
occurrence i:s associated with winter storms, peaking in November
to February (thinner snowpacks are most vulnerable to melting
earlier in this period). Because there tends to be more rain and
more snow acc:umulation on the windward sides of mountains, the
west- to sou1:hwest-facing slopes of the Cascades and Olympics
generally experience the greatest R/S events. They are most
likely in a :("ange of middle elevations, where rain and snow are
both common, and the freezing level fluctuates 1,000 ft or more
over a series of storms. Termed the transient snow zone, this
range of midljle elevations is located at approximately 1,000-
4,000 ft in 1:he central-western Cascades; it is higher to the
south and west, lower to the north and east. R/S events are
both more frequent and (apparently) more hydrologically signifi-
cant in this zone. Below it (rain-dominated zone), storms are
more likely 1:0 strike bare ground, so there is little or no snow-
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melt contrib1~tion; higher (snow zone), storm precipitation typi-
cally falls i9.S snow, and any liquid water is likely to be refroz-
en in a deep snowpack.

A somewhat different kind of rain-on-snow event occurs in
the spring, ~"hen late-winter cyclonic storms or summer-season
convective s1:orms, combined with warmer temperatures and more
sunlight, can rapidly melt any surviving snowpack. This can be
an important process when snow persists at lower-than-normal
elevations, due to heavy winter snow and~or cool wet weather in
the spring; higher elevations (in the snow zone and the upper
transient snow zone) are typically affected by this type of R/S.
However it ca.n be si9nificant, especially in certain regions:
although the Columbia Basin, Blue Mountains, and Okanogan High-
lands are less susceptible to winter storms, they are vulnerable
to springtime R/S events (as in the floods of May 1948).

Given this variability in the factors controlling R/S pro-
cesses, it should be clear that delineating a rain-on-snow zone
is not a trivial exercise. Since R/S can occur anywhere, the
problem becomes one of identifying the places where it is most
significant, in hydrologic or some other (damage ?) terms. This
begs the question of deqree of significance, in terms of the mag-
nitu,de (simple amounts), intensity (amount per unit time), or
proportional increases (relative to storm precipitation) of water
input due to ,snowmelt: how much is important? and how do these
numbers vary :['egionally ?

Forest Practil::es and R/S
Despite 1:he uncertainties, it can be understood that rain-

on-snow event:3 are most consequential in and around mountainous
areas. This :Ls where it rains the hardest, where there is likely
to be snow avciilable for melting, and where the gravitational
gradient exist:s to allow the resultant runoff to cause mischief,
in the form oj: flooding and erosion.

The mount:ains are also the home of most of Washington's
forest land, ~;o R/S and forestry are linked if only because they
both take plac:e in the same areas. Furthermore, forest practices
can influence elements of the environment that control hydrologic
processes related to snowmelt. To the extent that logging and
forest roads ~lffect snow hydrology, they could also exacerbate
the rates and effects of rain-on-snow events. If so, the conse-
quences could be transmitted out to the mountain fringe, where
forests merge with agricultural, recreational, and (increasingly)
residential la.nd uses,. and where most water-related resour;ces and
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facilities a.re located. The existence and magnitude of these
potential effects, and their control, form the crux of the forest

practices-R/S issue.
Concern about the effects of forest clearing on the rate of

water outflow from snowpacks (and thus water input to soil and
streams) during rain-on-snow conditions focus on:

1) the magnitude of change in outflow that can be caused
by clearcut logging;

2) the proportion of a basin that must be disturbed in
order to produce a significant effect on runoff;

3) the persistence of increased outflow from a clearcut
area, and the vegetation characteristics that control hydro-
logic recovery;

4) the possibility that changes in outflow can increase
the magnitude and/or frequency of peak flows downstream;

5) the ability of any such increases to produce signifi-
cant downstream flooding, channel changes, and damage to
stream :habi tat;

6) the possibility that increased water input to soils can
cause elevated rates of landsliding in clearcuts, or in-
creased chances of debris torrents in channels;

7) the potential for forest roads to significantly amplify
the damage due to R/S events, through more rapid flow rout-
ing, fa.ilure of drainage structures, o-r: movement of fills.

Removal of forest vegetation, by harvesting (especially clear-
cutting) and road construction, can modify the rates of snow
accumulation and~, and consequently the rate of water outflow
from snowpac1cs d\,1ring R/S conditions. In any given event, a dif-
ference in outflow between forest and clearing may be due to
di fferences :Ln either or both.

Imagine a series of snowfalls, each roughly equal to the
forest canop~r's capacity to intercept snow, occurring at near-
freezing temperatures. Most of the snow is caught by the canopy
and melts there; the meltwater falls to the ground, enters the
soil, and leaves' the site. Under these conditions, a snowpack
accumulating under forest is very wet, but shallow and discontin-uous. 

In contrast, snow falling in a clearing is not intercept-
ed, and so i~) less exposed to the heat sources so effective in
melting snow in the canopy. Thus, snowpacks in clearcut areas
(in middle eJ.evations) are typically deeper and contain more

water than those in adjacent forest stands. The amount of water
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in the snowpcick2 in clearcuts is commonly 2-3 times greater than
that in adjac:ent. forest stands.

Thus, the .amount of snowfall, weather conditiops (over per-
iods of hour~; to weeks), and characteristics of the forest canopy
are all impoI:tantin determining differences in snow accumulation

I

between fore~;t and clearcut. Contrasts in accumulation are
I

greatest afte!r .a series of light snowfalls at or near freezing,
followed by t.emperatures slightly above freezing. T~ere is
little diffez'ence following prolonged snowfall at temperatures
well below fI:'eezing.

The second basis for concern about effects of timber harvest
involves snowmelt. Because the major source of heat for melting
snow during R./S conditions is usually the wind-dependent transfer
of sensible and latent heat, any activity or situation that caus-
es increased near-surface wind speed 'and turbulence will likely
increase the rate of heat transfer to the snow, and consequently
the rate of snowmelt. Thus, the removal of trees allows more
rapid melting of snow in clearings.

In the Northwest there are a vast number of possible scenar-
ios of snow accumulation and subsequent". melt, determined by the
weather in th,e time preceding and during a storm, and by the
characteristics of a particular site. Thus, differences in re-
sponse betwee:n adjacent cleared and forested lands will also de-
pend on probaJoilistic elements. The extreme case entails large
differences bt~tween forests and clear-cuts in snow accumulation,
followed by a pineapple-express storm with heavy rainfall accom-
panied by strong winds and high air temperatures (50-60°F): snow-
packs in clea:r-cuts, deeper and extending to lower elevations,
melt to yield much extra water, while forests at equivalent elev-
ations receivt~ little more than the storm precipitation. How-
ever, even tht~ more frequent R/S scenario, with moderate amounts
of rain, lesst~r wind speeds, and temperatures up to about 45°,
can also melt sno:wPacks rapidly and produce differences in water
outflow betweE~n forests and clearings.

If there is a difference, during a certain event or over a
period of years, between the amounts of water available for run-
off during R/~; from adjacent forested and clear-cut areas, then
the issues enumerated above become pertinent. If the amount of
runoff expectE!d from harvested areas (particular large units)
will be greatE!r than it was before cutting, we need to be able to

2 The snow-"'ater equivalent (SWE), the depth of water that would result

if the snow melted completely.
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predict whet:her the increase will be large enough to cause signi-
ficant modij:ications of soil hydrology (increased pore-water
pressures lE~ading to mass movement) or channel behavior (higher
or more frec~ent peak flows, acceleration of sediment transport,
habitat degradation). If any of these apply, we want to know how
much cuttin~J will initiate significant effects, how great tQey
might be, what damage they might cause to resources and property
in and. around the forest, and how long such changes might last.

It shotlld be clear from the preceding discussion that the.answers 
to t:hese questions are delicately contingent upon region-

al and local. terrain, vegetation, and basin hydrology, and to the
sequence of weather conditions up to a particular time. We would
like to be cLble to identify the areas where hydrologic processes
during R/S E!Vents will be significantly altered by timber harvest
and roads, E~valuate the nature and magnitude of effects, and de-
termine how the negative effects can be prevented or mitigated
(by planning', regulation, or engineering). At this point we are

just beginning to be able to generalize about these subjects.

Addressinq R.ain-on-Snow Issues
We are addressing the what, where, and ~ questions of

rain-on-snow through the T/F/W-CMER research program; some an-
swers will not be available for a couple of years yet. But the
existing body of research indicates that R/S is an important
hydrologic process in the forested lands of Washington; and we
surmise that some forest practices can cause significant changes
in these processes, leading to damage in some cases. Also, be-
cause most of the effects of forest operations on rain-on-snow
processes take place downstream of and later in time than the
operations themselves, the interaction seems to be an example of
a cumulative effect of forest practices on the environment. As
such, the issue has become wrapped up in discussions of cumula-
tivc effects, with all the scientific and political-uncertainties
incumbent th,ereon.

Neverth,eless, based on the hydrologic information that now
exists and t:he environmental and property damage that seems to
have been ca'used by apparent increases in peak flows, the Forest
Practices Bo,ard, the Department of Natural Resources, and the
Timber/Fish/Wildlife cooperators have begun to manage and regu-
late forest Jharvest so as to reduce the potential deleterious
effects of l,arge clearcuts on R/S processes.

Two int~=rconnected approaches to the R/S issue are currently
being pursue~j. As a result of the Sustainable Forestry Round-
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tablel~and subsequent discussions, a CMER task force and the DNR
were cornmissj.oned to develop methods for watershed screening and
analY8i8, whj.ch would include analysis of the potential for envi-
ronmental danlage due to forestry-related increases in R/S fre-
quency or mac:rnitude. These methods are being developed; on Aug-
ust 14, the E'orest Practices Board passed an emergency rule (WAC
222-16-046) s:etting deadlines for development and implementation.

Interim R/S R~ "

rt is e>cpected that the results of R/S research and water-
shed analysis (to be done on forested basins of the state, over a
period of several years) will be incorporated into the regulatory
framework as the results become availabl~. In the meantime, the
Board passed a rule3 authorizing the DNR to begin regulating
clearcut size in places where R/S-related "material damage" seems
to have occurred. The technical tools for identifying "signifi-
cant R/S zones" are in place, and procedures for implementing the
rule have been developed over the past few weeks. Creating a map
delineating R/S zones has been problematic and time-consuming;
and writing rules and procedures required political and admini-
strative decisions to accept some scientific uncertainty in their
formulation, ,and a commitment of substantial staff time in their
execution. (JE>art of the problem was that drawing a map of signi-
ficant rain-oJ:1-snow zones presupposed an agreement on a defini-
tion of "sign:ificance", which doesn't yet exist.)

However, it is possible to create a map of precipitation
zones relevan1: to rain-on-snow processes, given a structure built
around model ~~vents. We have done so, based on a variety of
physical and biologic factors, encompassing available snow data,
elevation, aspect, vegetation, remote imagery, and predictivemodels, 

to crE~ate proxies and indices of R/S probability. Thismap, 
and the C;IS-based modeling that it will be used for, consti-

tute the first: steps in screening and analysis for RIS effects.

1. Precipitation Zones Map
Since there is no map that shows the magnitude and frequency

3 WAC 222-16-046 WATERSHED ANALYSIS IMPLEMENTATION

Effective :5eptember 3, 1991 the department shall condition the size of
clearcut harvest applications in the significant rain-on-snow zones
where the department determines local evidence of peak flows which have
resulted in material damage to public resources. Such conditioning
authority :~hall expire upon completion of watershed analysis in a water-
resource inventory area o~- sub-basin.

(7)
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of water inputs to be expected from rain-on-snow events, we have
attempted to create an index map based on what we know about the
process controls and effects in the various climatic zones. If
we assume that, averaged over many years, the seasonal storm
tracks that bring warm, wet cyclonic storms to the Northwest have
equal access to all parts of Washington4, then the main factors
controlling the occurrence and magnitude of a rain-on-snow event
in any particular place are:

a. climatic region: especially the differences between
windwar,d and leeward sides of major mountain ranges, which
control seasonal climatic patterns;

b. el~evation: controls temperature, thus the likelihood
and amO1Llnt of snow on the ground, and affects orographic en-
hancement of storm precipitation;

c. la1titude: affects temperature, thus snow;
d. as]?ect: affects insolation and temperature (especially

in wint4:r), thus melting of snow;
e. vec3'etation: the component species of forest communities

can ref:lect the climate of an area (tolerance or intolerance
to warm1:h/cold, wet/dry conditions, deep and/or long-lived
snowpack); the density of vegetation also partly controls
the amO1Jnt of snow on the ground.

Since natura:l vegetation integrates the effects of all of these
controls, we tried to find or adapt floral indicators of the var-
ious zones oj: storm-water input; unfortunately, the information
is not complete or consistent for all of Washington. Thus the
designation of climatic zones was based on a combination of geo-
graphic (ele"ation, latitude, etc.), terrain, and vegetal indi-
cators, and our knowledge of the effects of storms in particularareas. 

We hcive extrapolated from known to lesser-known regions.
Consistent with the modeling approach, we created the pre-

cipitation zones to represent the amount of snow likely to be on
the ground at: the beginning of a storm. We assumed -that a mid-
elevation zone would experience the greatest water input due toR/S, 

because the amount of snow would be likely to be approx-
imately the cimount that could be melted. Higher and lower eleva-
tion zones would bear diminished effects, but for opposite
reasons (no ~)now to melt, vs too cold to melt much). These con-
siderations ~)uggested a three- or five-zone system. We chose to

4 A reasoncible assumption for western Washington; on the east side, and

particularly in northeast Washington, R/S events are less common. Model
values will be adjusted, where possible, to account for these differences.'
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designate five zones, because it allows a finer calibration of
effects in the mQdel; also, having a larger number of classes re-
duces the importance of the dividing lines, and thus of the in-
herent uncertainties of those lines.

Thus, zones were defined based on the amount of snow that is
I

likely to be on the ground, relative to the amount that could,
reasonably b~e melted during a model storm. We had to choose a
particular time of ye,3r for the model event: because major winter
storms are most common in November-February, and RIS seems to be
more likely ~=arlier in this period, a'model date in early Decem-
ber might ha'~e been best. However, snow-survey records were an
important SOllrce of snow-accumulation data, and very few surveys
are carried out in December; therefore, snow amounts for early
January were used.s The average6 snow-water equivalents (SWE)
for the earl~( January measurements at about 100 snow courses and
snow pillows were compiled; snow depths for the first week in
January at about 85 weather stations7 were converted into SWE by
multiplying by 0.15 (the ratio of snow-water to depth is general-
ly about 5-30%, depending on snow density, wetness, etc.). For
each region I(western North Cascades, B;l.ue Mountains, etc.), the
snow amounts were sorted by station elevation to derive a rough
indicator of the relationship between snow accumulation and
elevation. ~:Subregional differences in snow accumulation pat-
terns were al.so recognized.)

The amo\;mt of snow that can be melted in a day under a par-
ticular set Clf RIS conditions can be estimated from a simple
equation (dev'eloped by Corps of Engineers hydrologists):

SM24hr = Ta [0.133 + 0.086 Vw + 0.0126 P24hr] + 0.23

for SM24hr

Ta
Vw

P24hr

= 24-h snowmelt (cm)
= average air temperature (DC
= average wind speed (m/sec)

= 24-h precipitation (cm)

5 We are assuming, at this stage, that most Rls storms occur in winter;
we have not attE!mpted to model spring R/S events at this time.

, Based on measurements in 1961-1985, recorded in Washington Cooperative

Snow Survey sunm~ries.

1 Also for 1961-85, or whatever part of that period was avqilable; from
National Weathez. Service reports on climatic data for Washington.
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Assuming that temperature and wind speed are uniform, snowmelt
becomes a j:unction of precipitation. Using the 10-yr 24-hr pre-
cipitation isohyets, it was possible to estimate the regional
variation j.n snowmelt expected from an event of that frequency..
Because snowmelt is not very sensitive to precipitation amount,
the differe!nces are not great; they vary from about 2.5 in. in
the Columbia Basin to about 3.5 in. in the Olympics.

The middle (or peak rain-on-snow) elevation bands were de-
lineated as the areas where the average amount of snow (SWE) on
the ground approximated these 'ideal' snow amounts; the upper and
lower zones were defined by greater and lesser proportions, re-
spectively, of these amounts. After trying various combinations
of ratios for areas where the snow hydrology is relatively well
known, we decided on the following designations:

5. Highlands: >4-5 times ideal snow amount; high eleva-
tion, with little likelihood of significant water input to
the ground during storms (most precipitation as snow, and
liquid water probably refreezes in a deep snowpack); effects
of harvest on snow accumulation are minor;

4. S:Dow-dominated zone: from about 1.25-1.5x ideal snow
amount, up to 4x; melt occurs during R/S (esp. during early-
season storms), but effects can be moderated by the lag of
percoli:ition through the snowpack;

3. P4eak rain-on-snow zone: about O.5-0.75x up to 1.25x
ideal :3WE; middle elevations: shallow snowpacks are cornmon
in win1:er, and big storms bring much rain, so likelihood and
effect~3 of R/S are greatest; generally more snow accumula-
tion in clearings than in forest;

2. ~iin-dominated zone: about O.1-0.5x ideal SWE; areas at
lower elevations, where rain occasionally falls on small
amount~) of snow;

1. Lowlands: <O.lx ideal SWE; coastal, low-elevation, and
rain-shadow areas; rainfall intensities are lower, and
signifj.cant snow depths are rare.

'Mappin~r of the precipitation zones was done by hand on mylar
overlays on 1:250,OOO-scale topographic maps. Because snow depth
is affected by many factors, the correlation between snow and
elevation is; rough, and it was not possible to simply pick out
contour marJ<:ers for the boundaries. Ranges of elevations were
chosen for e~ach region, but allowance was made for the effects of
subregional climates, aspect, vegetational indicators of snow
depth, etc. Thus, a particular boundary would have been mapped
somewhat lo'li'er on the north sid~ of a ridge or in a cooler valley
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(e. g :'1 below a glacier), reflecting greater snow accumulations in
such places i' the same boundary would be mapped higher on the
south side of the ridge, where interstorm sunshine could reduce
snowaccumuJ.ation. Conditions at the weather stations and snow
courses WerE! used as checks on the mapping, but in areas where
measurement~; are scarce, some interpolation had to be performed.
Attempts we!:e made to make the mapping consistent within each
region, and among adjacent regions.

The botlndaries of the precipitation zones have been entered
in the DNR (;IS, and are available from the PR1ME computer (asFRA>GENERAL"ROS). 

Because of the small scale of the original
mapping and the imprecision of the digitizing process, some
errors have probably been introduced. It should not be expected
that GIS ima.ges can be projected to large scales to find knife-
edge zone bolundaries, but they should be good enough to locate
harvest units tens of acres or greater in size.

Some ap'parent anomalies in the map should be explained.
1. Much of western Washington is mapped in the lowlands or

highlands zones. This does not mean that rain-on-snow does
not occur in those ar~as; it does, but Qll averaqe with less
frequency and hydrologic significance than in the middle
three zones.

2. Much of central and eastern Washington is mapped in the
rain-dominated zone, despite the meager precipitation there;
this means only that the amounts of snow likely to be on the
ground are small, and storm-water inputs are composed domi-
nantly of the rain itself, without much contribution from
snowmelt. .

3. Much of northeastern Washington is mapped in the peak
R/S zone, despite the fact that .such events are less common
in the :NE than in western Washington. This is due to the
fact that much of that region is at elevations where the
'ideal' amounts of snow are liable to be on the ground when
a model R/S event occurs; it does not reflect the lower
frequen~ of such R/S storms in that area, which must be
account,ed for in other parts of the modeling and regulatory

procedures.

2 .Zonecs of Interest and Threshold Graphs
For the purposes of implemehting the interim rule, it was

decided that the 'significant rain-on-snow zones' would comprise
the peak rai;n-on-snow and the snow-dominated zones (hereafter
just 'RIS zoJnes'). Although snowmelt. also occurs with some fre-

A-12



F~UM: iJl-.t.: -r-u~E~ i ~~HL Ii CC::5 iU:NI.j ~EG OCi

3. 

1991 8:33AM ;;'.a4!a ?03...

quency in t:he rain-dominated zone (on t_he west side, at least),
the contribution to stor](\ runof1' from the lower zone is typically
less than t:hat from the highcr two zones. liowever, applications
for harvest~ on lands crossj,ng the lower boundary of the R/S zones
should be c:onsidcrcd as falling under the rule. (Due to the im-
pr~cision of the mapping, arcas at Jower elevations might. also be
considered, on an exc~ption basis.)

Oncc .1 t. has h~en ~~st ablishcd that. a proposed cJ.earcut i£
within thc R/S zones, it must be ascertaincd whether there has
becr1 r(~1 cvant mut.erial dCinlagc t.o t.yp~ 3 or b(~ttcr wat:ers down-
st.r'eam (.c;ee Attactlm(~nt. B). It. .c;o, it j s necessary to determ)n~
wh~ther the cuttjng pattern in tile basin is probably causing the
damagc, by contributing increased runoff due to augmented snow
accumulation and melt rates. In other words, it must be decided
whether a sufficicnL proportion of the" basin is covered by vege-
tation that is likely to be acting hydrologically immature (HI).

The degree to which a basin is experiencing enhanced R/S-
related water input is controlled by both the proportion of the
basi!} in the R/S zones, atJd t.he proportion of those zones covered
by HI vegetation. ~'or example, a large basin having only a few
tcns of acres in thc ~ignificant zoncs is probably not going to
be feeling severe R/S effects due Lo forest practices, even if
they arc completely clcarcut. Likewise, even if the basin is
completely in the zones of interest, t.here will be little effect
if litt.1e of it has bccn cut. It is the basins where a major
proport.ion is in thc R/S zones, and a major portion of the zones
arC HI, that foresLry-related R/S effects are most J.ikely. Thus,
it i£ necessary to dcfine the ba.c;in of interest with respect to a
proposed harvest, dcLcrmine how much of the basin is in signifi-
cant R/S zo:nes, and c~timate the portion of those zones in HI

veget.ation.
We are intercsted in basins large enough that RIS-influenced

runoff effe,::ts arc J3kely to be notable, and to affect streams
having public-resource value. For these reasons it:. was decided
that the ar4ea calculations would be made for basins of type 3
streams. In practice, areas should be defined and measured8 up-
$t~ream of tJha poinL at whicll a type 3 stream fJ ows into a type 1
or 2 stream. This means lhat harvest applScations that are com-
plcteJy out:side such basins (in bClsins of type 4 or 5 streams~

.B&sin boundaries should be delincated on a topographic map, and digi-
I..iz~d into a (;15 coverage. The ba5in area can then be obtained from the GIS
hltcrnate]y, ~Irea can bc: measured wjtll a pl~nimcter on the topographic m~p.
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that drain directly into type 1 or 2) are not automatically regu-
lated (they may be included by exception, though, where appropri-
ate); however, most of the landscape is covered. The proportion
of the basin within the RIS zones must also be measured.'

Then, for all of the land in the R/S zones in the defined
basin, it must b~ determined how much of the vegetation is hydro-
logically immature, i.e. that has low canopy closure (densjty)
and small tree heights. For implementation of the rule, age
classes are to be used as proxies1O for maturity: stand data,
air~photos, local knowledge, etc. should be used to estimate the
area in S25-yr (west) or ~35-yr (east) ages.

Thus, three values will be measured: total basin area (Ac),
area in th,e basin within the R/S zones (Ar.), and area in the R/S
zones that is in HI vegetation (Ahl)' Two ratios are calculated:

% basin in Sand RIS precip zones = 100 * Arc/Ab

% basin hydrologically immature = 100 * Ahl/Ar..

The d~agree to which the combination of HI vegetation in R/S-
susceptib14a areas can cause problems is estimated using the three
graphs sho'oting conditioning scenarios. These graphs are based on
a simple model. For a basin, assume that when a storm starts the
RIS zones have an ideal amount of snow on the ground (i.e. about
the maximum amount meltable by a lO-yr 24-hr storm) in areas with
HI vegetat~lon, and little or no snow in adjacent forests.!1 The
amount of ~~xtra snowmelt on hydrologically immature lands in RIS
zones is a~>sumed to be about 3 in. in western washington and the
upper eastern Cascades (west of the RMZ line), 2.75 in. in the
Blue Mountciins and in the wettcr parts of northeast Washington
(roughly, E~ast of the lower Kettle-Colville-upper Little Spokanevalleys), 

and 2.5 in. elsewhere.
The threshold lins.!: or. the graphs are based on the basin-

averaged ej:fects of snowmelt-enhanced storm-water inputs. Forexample, 
ij: half of a basin is in RIS zones, and half of that is

, In tho GIS, the precipitation ~one$ map can be coml)ined with the basin

area to calC\;llate thi~ p:;oportion.

10 In wa1:ershed screening and analysis, Land~at images will be interpret-
ed to evaluat:e actual vegetation properties relevant to hydrologic maturity.

II This ;Ls almost a wor"t-case scenario, but it is root uncommon; further-

more, it seen's ju$t.ified since ;Ie ~re con~iderin9 a::-ee5 where ft.aterial damage
ha:: already b~en egt,gblished.

11,-14 CORRE;CTJ~!) (9-s0-91)
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HI, then 2555 of the basin area is receiving 3 in. (west side) of
vegetation-.lnflu(;'.nced SM in addition to rainfall, and the basi n
as a whole :5eems to be reccivjng 0.75 in. of additional storm
water!2. Al'ternately, i f the basin has 80% in Ris zones and 65%
of that in HI vegct:ation, thc average input enhancement is 1.56
in, Points represcnLing thesc cases can be located on the
graphs, Not:e that a particular basjn's po$ition along the x-axis
is $et by the its area in thc precipitation zone..., and is un-
cflangcable; whjJe its po$ition aJong thc y-axis can change in
time, depending on thc rate of hay'vest (moves t1p) or the regrowth
of HI vegetation (down).

'I'he thl~esho) d lincs that divi de the graphs into bands repre-
sent J in. 21nd 2 in. of basin-avcraged, vegetatj.on-influenced
snowmelt enhancem('!nt:. In ver'y gen~'!ral terms, an addi.tion of 1-2
in, of watel~ onto a 10-yr 24-hr st.orm is enough to make it seem
to the basin Jike a 50- to lOO-yr storm13. We do not assume
that every such situation results in parallel flood peaks (i.e"
not every 50-yr storm causcs a SO-yr flood). But we believe that
dumping more water into streams, more often, as a result of
large-scale changes in the forest can cause a general increase in
peak-flow magnitudes and frequencies; and we believe that this is
probably not: a good outcome,

Thus, t:he basin in the first hypothet:ical case (described
above) plots in the A band, in which the RIS effects are consid-
ercd minor. The bCtsin in thc second case pJ.ots in the B band, in
which harvest-reJ at:ed }{/S effects 'are probably becoming signifi-
cant, and further examj.nation and conditioning are required.

3. Conclitjoninq St.rateqies
Intormcltion on conditioning is contained in Hulsey's memo

(Sept 26, 1991). In general, conditioning of harvest applica-
tions for reduction of R/S effccLs s,houl d attempt to:

1. reiducc snow accumulation: arrange cutting units to
maximiz:e canopy interception and melt of snow; orient s'tripcuts to maximize jnterstorm sola:c melt; .

2. r~!duce wind-affectcd melt rates: arrange units to re-
duce wi.nd speed at the ground during RIS storms.

12 Thi$ alTlount j.s calcl.Ilated from

SM.Odol -[\ R/S zoncs/100] .l
~ ~0/100. 50/100 * 3

% HJ/1OO) * 3 in
c 0.75

IJ l'hc djf£ezcnces b~Lwccn precjpilalion ~9nitudcs of various £requen-
cje3 vary from onc: plClc.e to anotheT; t.hc."!c nllnlbe%:3 are gencrali-r.ed.
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Unfortunately, these two strategies could be in conflict on a
particular site. The tactics to be used in any particular case
will probably have to be based on site-specific conditions.

For strip cutting, some considerations of wind and the maxi-
mum unit proportions defined in the memo (footnotes 5 and 6) sug-
gest limits on the strip sizes. Evidence from a few field
studies indicates that strips any wider than one tree height (lH)
experience wind speeds similar to those in large clearings.
Thus, striJ?s should be no greater than lH in- average width, and
oriented al:ross the dominant direction of storm winds E j;;,hat
~. For strips IH wide, separation between strips should be at
least 2H w:lde in risk class B (so that acreage cut is .$.35%); and
at least 4H wide in risk class C (so acreage cut is ~20%).

Watershed ~)creeninq for Hvdrolocric Chancres
Within a few months, we wj.ll be conducting screening of de-

signated b2lsins (sub-WRIA scale) for slope instability, wildlifel
fisheries, and hydrologic changes. The precipitation zone maps
described above, along with other data layers and attributes;
will be used to model the changes in basin storm-water input
apparently due to past harvest.

Conclusions.
We believe that rain-on-snow is an important process in the

forested lands of Washington; that runoff from snowpacks during
R/S events,. particularly in (broadly defined) middle elevations,
can be increased by certain forest practices, notably clearcut
harvest; and that such changes can contribute to damage of re-
sources and property within and outside the forest. The interest
in and concern about the interaction of forest practices and R/S,
by state agencies, forest land-owners and operators, other T/F/W
cooperators, and the citizenry at large, are not misplaced.

However, because R/S is a natural process, the incidence and
magnitude of which are controlled by many environmental factors
that vary in time and space, it is difficult to define precisely
when and how forest practices wj.J.l cause or contribute to such
damage on a particular site.

The maps, graphs, and guidelines explained here are our
attempts to apply scientific knowledge and techniques to manage-
ment and regulatory questions. We acknowledge that they are
based on incomplete information, debatable assumptions, approxi-mations. 

and model calculations; but we think that each piece is
reasonably valj.d.
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N.  Schedule L-1  

Key Questions, Resource Objectives, and Performance Targets for Adaptive 
Management 
 
Schedule L-1, part of the original Forests and Fish Report and later adopted by the Forest 
Practices Board in February 2001 with minor revisions, includes a description of the three 
overall performance goals, resource objectives as defined by the functional objectives and 
performance targets, and three key questions concerning compliance, effectiveness, and 
validation monitoring.  Schedule L-1 serves as the foundation for the Adaptive 
Management program, and more specifically guides the development of research and 
monitoring projects described in the Cooperative Monitoring Evaluation and Research 
Committee’s workplan. 
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Schedule L-1 – Key questions, resource objectives, and priority topics for adaptive management 
Final as approved by Forest Practices Board on 02-14-01 

SCHEDULE L-1 

KEY QUESTIONS, RESOURCE OBJECTIVES, AND PERFORMANCE TARGETS 
 FOR ADAPTIVE MANAGEMENT  

[This schedule contains implementation details and will be subject to further revisions and 

clarifications as the provisions of the agreement are implemented through rule, statutes and 

programs.] 

 
Overall Performance Goals: Forest practices,1 either singly or cumulatively, will not 
significantly impair the capacity of aquatic habitat to: 

 
a) Support harvestable levels of salmonids; 
b) Support the long-term viability of other covered species; or 
c) Meet or exceed water quality standards (protection of designated uses, narrative and 

numeric criteria, and antidegradation). 
 

Resource Objectives are defined below for the key aquatic conditions and processes affected by 
forest practices.  These resource objectives are intended to meet the overall performance goals.  
Resource objectives consist of: 
 
• Functional Objectives, which are broad statements of objectives for the major watershed 

functions potentially affected by forest practices; and  
• Performance Targets, which are the measurable criteria defining specific, attainable target 

forest conditions and processes.  
 
Resource objectives are intended for use in the Forest Practices Board’s adaptive management 
rather than in the department’s regulatory process. 
 
Key Questions.  The key questions driving adaptive management can be summarized as follows: 
 
1. Are forest practices being conducted in compliance with the prescriptions contemplated 

in the Forest Practices Board’s rules?   

Compliance monitoring will answer this question.  Compliance monitoring will be 
conducted by DNR and is outside the scope of this adaptive management process. 

 
2. Will the rules produce forest conditions and processes that achieve resource objectives as 

measured by the performance targets, while taking into account the natural spatial and 
temporal variability inherent in forest ecosystems?  

                                                 
1 “Forest practices” are defined in the Forest Practices Rules (76.09.010 RCW) and include road construction, timber 
harvesting, reforestation, brush control, etc. 

 1 
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Effectiveness monitoring and research will answer this question.  Performance targets 
are not attainable in all places, even under natural conditions. The adaptive management 
process will take into account the extent to which a given performance target can actually 
be achieved given the natural spatial and temporal variability within forest ecosystems.  

In addition, reasonable timeframes to achieve targets will be part of the process.  There 
will be identification of performance targets that can be met within short (0-10 years), 
mid (10-50 years) and long-term (50-200 years) ranges of time measured at the landscape 
scale. There will also be consideration for the time required for the quantity of 
prescriptions to be applied on the ground to ensure adequate sample sizes for 
implementing adaptive management. Effectiveness monitoring and research should also 
test whether less costly alternative prescriptions would be effective in producing 
conditions and processes that meet resource objectives or where more conservative 
prescriptions may be necessary.   
 

3. Are the resource objectives the right ones to achieve the overall performance goals?  

Validation monitoring and research will answer this question.  Validation monitoring 
and research should be designed to validate or verify the assumptions underlying the 
resource objectives.  Resource objectives must work to achieve the overall performance 
goal, yet also be attainable within the context of a viable forest products industry.  
Current targets are those the Forest Practices Board believes will be met by the rules. 
Progress towards achieving resource objectives within appropriate timeframes will be 
tracked through time. Changes to targets should be guided by evaluating two general 
questions aimed at defining the appropriate level of accuracy needed to change targets: 
(1) what level of statistical significance, scientific confidence or trend analysis is the 
monitoring effort intended to achieve and was it achieved; and (2) what level of 
significance for biological or habitat change is expected? 
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Schedule L-1 – Key questions, resource objectives, and priority topics for adaptive management 
Final as approved by Forest Practices Board on 02-14-01 

 
Heat/Water Temperature 
 
Functional objective: Provide cool water by maintaining shade, groundwater temperature, flow, 
and other watershed processes controlling stream temperature.2
 
Measures Performance targets Time-

Frame  
Stream 
temperature 

Water quality standards—current and anticipated in next triennial 
review (e.g., for bull trout3). 

(Note--need 
to be 
completed 
by scientific 
advisory 
groups) 

Groundwater 
temperature 

To be developed.  

Shade • Type F & S streams, except Eastside bull trout habitat: that 
produced by shade model or, if model not used, 85-90% of all 
effective shade. 

• Westside and eastside high elevation, Type N streams: shade 
available within 50’ for at least 50% of stream length. 

• Eastside: all available shade within 75’ of designated bull trout 
habitat per predictive model. 

 

 
LWD/Organic Inputs 
 
Functional objective: Develop riparian conditions that provide complex habitats for recruiting 
large woody debris and litter4.  
 
Measures Performance targets Time-

Frame 
Riparian 
condition 

• Westside and high elevation Eastside habitats: riparian stands are 
on pathways to meet Desired Future Condition (DFC) targets 
(species, basal area, trees per acre, growth, mortality). 

• Eastside (except high elevation): DFC; current stands on 
pathways to achieve Eastside condition ranges for each habitat 
series. 

 

Litter fall • Westside Type N5: at least 50% of recruitment available from 
within 50’. 

 

                                                 
2 Stream temperature is affected by the interaction of a complex set of factors, including shade, air temperature, pool 
depth and frequency, flow, and groundwater influences.  These factors are addressed in resource objectives for other 
conditions or processes (e.g., hydrology, sediment, LWD) in addition to the targets selected for stream temperature.  
3 Bull trout temperature standards are expected to be an outcome of DOE’s triennial review of water quality 
standards. 
4 Litter is defined to include leaves, needles, twigs, branches, and other organic debris that is recruited to aquatic 
systems and riparian forest floor. 
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Measures Performance targets Time-
Frame 

• Eastside Type N: at least 70% of recruitment available from 
within 50’. 

Pool 
frequency 

< 2 channel widths per pool.  

In-stream 
LWD 

Westside: 
• Streams <20 m (or 65.6 ft.) bankfull width:  > 2 pieces (total 

wood) per channel width 
• Streams <10 m (or 32.8 ft.) bankfull width:  >0.30 key pieces per 

channel width 
• Streams >10 m (or 32.8 ft.) bankfull width: >0.50 key pieces per 

channel width 
Eastside: (To be developed.) 

 

Mean Segment 
Bankfull Width in 
meters and (feet) 

Minimum Unit Size in 
meters and (feet) 

Minimum Residual Pool 
Depth in meters and (feet) 

0 to <2.5  
(>0 to 8.2 ft.) 

0.5 
(5.4 ft.) 

0.10 
(0.33 ft.) 

∃2.5 to <5.0  
(> 8.2 to 16.4 ft.)

1.0 
(10.8 ft.) 

0.20 
(0.66 ft.) 

∃5.0 to <10.0 
(> 16.4 to 32.8 ft.)

2.0 
(21.5 ft.) 

0.25 
(0.82 ft.) 

∃10.0 to <15.0 
(> 32.8 to 49.2 ft.) 

3.0 
(32.3 ft.) 

0.30 
(0.98 ft.) 

∃15.0 to <20 
(> 49.2 to 65.6 ft.) 

4.0 
(43.1 ft.) 

0.35 
(1.15 ft.) 

Residual pool 
depth 

∃20 
(> 65.6 ft.) 

5.0 
(53.8 ft.) 

0.40 
(1.31 ft.) 

 

 
Sediment 
 
Functional objective: Provide clean water and substrate and maintain channel forming 
processes by minimizing to the maximum extent practicable, the delivery of management-
induced coarse and fine sediment to streams (including timing and quantity) by protecting stream 
bank integrity, providing vegetative filtering6, protecting unstable slopes, and preventing the 
routing of sediment to streams. 

                                                                                                                                                             
5 Targets for Westside and Eastside Type S and F streams are a low priority because adequate leaf litter is expected 
to be a by-product of riparian stand conditions.  
6 Vegetative filtering can be measured by riparian vegetation, which is covered under the target for riparian 
condition under LWD. 
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Measures Performance targets Time-
Frame 

Mass wasting 
sediment 
delivered to 
streams 

• Road-related: virtually none is triggered by new roads; favorable 
trend on old roads.  

• Timber harvesting-related: no increase over natural background 
rates from harvest on a landscape scale on high risk sites. 

 

Road 
sediment 
delivered to 
streams 

• New roads: virtually none.  

Ratio of road 
length 
delivering to 
streams / 
Total stream 
length 
(miles/mile) 

Old roads: Not to Exceed: 
 
Coast (Spruce)              West of Crest                 East of Crest 
  0.15-0.25                       0.15-0.25                         0.08-0.12 
 
 

 

Ratio of road 
sediment 
production 
delivered to 
steams/Total 
stream length 
(tons per 
year/mile) 

Old roads: Not to Exceed: 
 
Coast (Spruce)                West of Crest                East of Crest 
     6-10 T/yr                        2-6 T/yr                       1-3 T/yr 
 
 

 

Streambank/
equipment 
limitation 
zone 
disturbance 
(caused by 
forest 
practices) 

• Type S&F: no streambank disturbance outside road crossings. 
• Type N: ≤10% of the equipment limitation zone. 

 

Fines in 
Gravel 

Less than 12% embedded fines (<0.85 mm).  

 
Hydrology 
 
Functional objective: Maintain surface and groundwater hydrologic regimes (magnitude, 
frequency, timing, and routing of stream flows) by disconnecting road drainage from the stream 
network, preventing increases in peak flows causing scour, and maintaining the hydrologic 
continuity of wetlands. 
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Final as approved by Forest Practices Board on 02-14-01 

Measures Performance Targets Time-
Frame 

Road run-off Same targets as road-related sediment.  
Peak flows West side: Do not cause a significant increase in peak flow 

recurrence intervals resulting in scour that disturbs stream channel 
substrates providing actual or potential habitat for salmonids, 
attributable to forest management activities. 

 

Wetlands No net loss in the hydrologic functions of wetlands  
 
Chemical Inputs 
 
Functional objective: Provide for clean water and native vegetation (in the core and inner 
zones) by using forest chemicals in a manner that meets or exceeds water quality standards and 
label requirements by buffering surface water and otherwise using best management practices. 
 
Measures* Performance targets Time-

Frame 
Entry to 
water 

No entry to water7 for medium and large droplets; minimized for 
small droplets (drift). 

 

Entry in 
RMZs 

Core and inner zone: levels cause no significant harm to native 
vegetation. 

 

 
Stream Typing and Fish Passage 
 
Functional objective (stream typing): Type “fish habitat” streams to include habitat which is 
used by fish at any life stage at any time of the year, including potential habitat likely to be used 
by fish which could be recovered by restoration or management, and including off-channel 
habitat, by using a multi-parameter, field-verified, peer reviewed, GIS logistic regression model 
using geomorphic parameters such as basin size, gradient, elevation and other indicators.  

Functional objective (fish passage): Maintain or restore passage for fish in all life stages and 
provide for the passage of some woody debris by building and maintaining roads with adequate 
stream crossings. 
 
Measures Performance targets Time-

Frame 
Accuracy of 
predictive 
models 

Fish habitat model: statistical accuracy of +/- 5%, with line between 
fish and non-fish habitat waters equally likely to be over and under 
inclusive. 

 

Access 
barriers 

Eliminate road-related access barriers over the time-frame for road 
management plans. 

 

 
                                                 
7 Targets are for forest chemicals other than Bt and fertilizer.  BMPs for both are not priorities for adaptive 
management. 
* These measures and performance targets are not intended to override label requirements. 
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Acronyms  

AGENCIES AND ORGANIZATIONS 

the Board   Washington Forest Practices Board 
CMER    Cooperative Monitoring, Evaluation and Research  
DNR   Washington Department of Natural Resources 
DOI    Department of the Interior 
DOC    Department of Commerce 
Ecology  Washington Department of Ecology 
EPA   U.S. Environmental Protection Agency  
FF Policy  Forests and Fish Policy Committee 
the FPAB  Washington Forest Practices Appeals Board 
FPD   DNR Forest Practices Division 
the GRSO  Governor’s Salmon Recovery Office 
the JNRC  Joint Natural Resources Cabinet 
ITD   DNR Information Technology Division 
the LCFRB  Lower Columbia Fish Recovery Board  
LWAG   Landscape and Wildlife Advisory Group  
NMFS National Marine Fisheries Service 

(use acronym only in citations or references) 
NOAA Fisheries NOAA’s National Marine Fisheries Service 
RFEG   Regional Fisheries Enhancement Groups   
the Services  EPA, NOAA Fisheries and USFWS, collectively 
the SFLO  Small Forest Landowner Office 
SRC    Scientific Review Committee 
the SRFB  Salmon Recovery Funding Board 
the SRSRB  Snake River Salmon Recovery Board 
State Parks  Washington State Parks and Recreation Commission 
TFW    Timber/Fish/Wildlife 
the UCSRB  Upper Columbia Salmon Recovery Board 
USDA Forest Service U.S. Department of Agriculture Forest Service 
USFWS  U.S. Fish and Wildlife Service 
WCLA   Washington Contract Logger’s Association 
WDFW  Washington Department of Fish and Wildlife 
WFFA   Washington Farm Forestry Association 
WFPA   Washington Forest Protection Association 
the YSPB  Yakima Sub-Basin Fish and Wildlife Planning Board 
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TECHNICAL TERMS  

ACD   Angular Canopy Density 
BMP   best management practice 
CMZ   channel migration zone 
dbh   diameter at breast height 
DFC   Desired Future Condition 
DPS    Distinct Population Segment 
ESU    Evolutionarily Significant Unit  
ELZ   equipment limitation zone 
GIS   Geographic Information System 
ID   interdisciplinary 
LWD   large woody debris 
PFC    Proper Functioning Condition 
RMZ   riparian management zone 
SMZ   Shoreline Management Zone 
TMDL   total maximum daily load 
WAU   Watershed Administrative Unit 
WMZ   wetland management zone  
WRIA   Water Resource Inventory Area 
 

PERSONNEL, PROGRAMS, PLANS AND REPORTS 

AHB   Area Habitat Biologist 
AMPA   Adaptive Management Program Administrator 
AM   Adaptive Management  
BTO   Bull Trout Overlay 
COHP   Conversion Option Harvest Plan 
CRGNSA  Columbia River Gorge National Scenic Area 
FFFPP   Family Forest Fish Passage Program 
FFR    Forests and Fish Report 
FPARS   Forest Practices Application Review System 
FPHCP   Forest Practices Habitat Conservation Plan 
FREP   Forestry Riparian Easement Program 
HCP    Habitat Conservation Plan 
NAP   Natural Area Preserve 
NRCA   Natural Resources Conservation Area 
NWFP   Northwest Forest Plan 
RA    Regional Administrator 
RMAP   Road Maintenance and Abandonment Plan 
ROSP   Riparian Open Space Program 
SASSI   Salmon and Steelhead Stock Inventory  
Shared Strategy Shared Strategy for Puget Sound 
SSHIAP  Salmon and Steelhead Inventory and Assessment Program 
WSRI   Wild Stock Restoration Initiative 
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REGULATIONS, ACTS AND PERMITS 

APA    Administrative Procedures Act     
CWA    Clean Water Act 
DNS   Determination of Non-Significance 
DS   Determination of Significance 
EA   Environmental Assessment 
EIS   Environmental Impact Statement 
ESA    Endangered Species Act   
the Act   Forest Practices Act  
FONSI   Finding of No Significant Impact 
GMA   Growth Management Act 
HPA   Hydraulic Project Approval 
ITP   Incidental Take Permit 
MDNS   Mitigated Determination of Non-Significance 
NEPA   National Environmental Policy Act 
RCW   Revised Code of Washington 
SEPA   State Environmental Policy Act 
SMA   Shoreline Management Act     
WAC   Washington Administrative Code 
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