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EXECUTIVE SUMMARY

The20232025Biennium Cooperative Monitoring, Evaluation and Research Committee
(CMER) Work Plan and associated budget have been approved by the Forest Practices Board
(Board) based on recommendations from the Timber, Fish and Wildlife Policy Committee
(Policy) and CMER. The CMER Work Plan presents an integrated strategy for conducting
research and monitoring to provide scientific information to support the Forest Practices
Adaptive Management Program (AMP). The overarching purpose of the Work Plan is to inform
CMER paticipants, Policy constituents, the Board and interested members of the public about
CMER research and monitoring activities. Revisions are completed biennially to update the
research findings of CMER and the changes in policy priorities and funding.

Onehundred and seventeen (117) projects are included in the WorkSitiae.the AMP began

in 2001, 56 projects have been completed, 16 projects are ongoing, and 41 projects under
considerationThe projects cover a range of topics related tddhest practices rules and are at
various stages of development or completion. Projects originated as priority research topics in
Schedule L1 of the Forests and Fish Report (April 1999), which was later revised and adopted
by the Board in February 200hdincorporated into the Washington Forest Practices Habitat
Conservation Plan (FP HCP).

The Work Plan is organized hierarchically into rule groups, programs, and projects. Section 2.0
describes the CMER research and monitoring strategitheapproachse used to address

critical questions relevant to the AMP. Section 3.0 describes CMER and Policy procedures for
prioritization at the program and project level, and Section 4.0 presents the Board approved
20232025biennium projects and budget allocatioRsoposed budget allocations for 302

2025 projects and activities can be found in Table 4. Section 5.0 describes the CMER research

and monitoring program, with program and project descriptions organized by rule group.
Appendix A containsatabtei t | ed ACMER Projects, Objectives,
specific resource objectives and key riparian functions (e-gtréam temperature, large woody

debris, litter, sediment) to CMER projects, organized by programs within rule groups.

For the2023-2025biennium, there are 2 projects in the Stream Typing Rule Group, 6 piajects
the Type N Riparian Prescriptions Rule Group, 3 in the Type F Prescriptions Rule Group, 2 in
the Unstable Slopes Rule Group, 1 in the Roads Rule Group, and 2 in thed&/&ttatection

Rule Group. Of the 16 active projects, 13 are ongoing ard Being scoped. Specific project
descriptions can be found on the pages listed below; however, reading the entire subsection
describing a rule group is recommended to both befttéerstand the programs and projects in
that rule group and comprehend how they are integrated to answer critical research and
monitoringquestions.
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1.0 INTRODUCTION

The Washington State Forest Practices Board (Board) adopted an adaptive management program
(Washington State Forest Practices Rules, WAG22045) in concurrence with the 1999

Forests and Fish Report (FFRYylslation (RCW 76.09.370). This legislation, guided primarily

by the Washington Forests and Fish Report, formed the basis for the federally approved
Washington Forest Practices Habitat Conservation Plan (FP HCP) in 2006. The purpose of the
Forest Practice Adaptive Management Program (AMP) is to:

Apr ovi d-basesl cecommandations 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 achieveresgumea | s and obj ecti ves.

To provide the science needed to support adaptive management, the Board established the
Cooperative Monitoring, Evaluation and Research Committee (CMER). The Board appoints core
CMER members and empowers CMER to implement researmchydelines established by the

FFR and implemented under the FP HCP.

Currently, CMER is supported by six active scientific advisory groups (SAGs). One former SAG
(the Bull Trout Scientific Advisory Group, or BTSAG) has been merged with another{B&G
Riparian Scientific Advisory Group [RSAG]). The SAGs consist of both core voting CMER
members and additional scientific participants representing the various stakeholders of the forest
practices rules. The purpose of the SAGs is to design and imglémaesearch and monitoring
prioritized by CMER. Each SAG focuses on specific aspects of the forest practices rules,
according to their areas of scientific expertifable 1provides a brief description of the SAGs.

Table 1. CMER Scientific Advisory Group Structure

Active Scientific Advisory Group Acronym | Develops and Oversees Projects Related To:

In-Stream Scientific Advisory Group | ISAG In-stream issues, including stream typing and fish passa

Landscapenildlife Advisory Group | LWAG Wildlife, including strearrassociated amphibians
Riparian Scientific Advisory Group | RSAG FP HCP riparian strategy
Scientific Advisory Group Eastside | SAGE Issues specific to eastside of the Casdddantains

Upland Processes Scientific Advisor]

Group UPSAG Roads, mass wasting, and channel processes

Wetlands Scientific Advisory Group | WetSAG | Wetland issues, including identification and protection

Inactive Scientific Advisory Group | Acronym | Develops and Oversees Projects Related To:

Bull trout biology and the forest practices rules designed
Bull Trout Scientific Advisory Group | BTSAG maintain bull trout habitat. In 2008, this SAG was merge|
with RSAG.

In 2012, the Forestractices Board directed CMER to conduct a pilot process to test if the
application of a Lean approach would result in increasing the efficiency and reducing the time of

INTRODUCTION 1
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developing the scoping and study design phases of CMER projects. The pilot process replaced
the role of the SAGs in study design with smaller Initial Writing Teams (IWTs) and Technical
Writing and Implementation Groups (TWIGS). The premise was that srgatieps of scientists

and technical experts along with fewer review steps would be more efficient in developing
research study designs. The pilot program included five projects. By late 2018, four of the five
projectshad approvedtudy designs); the Eastside Type N Riparian Effectiveness Project, the
Roads Prescriptie&cale Effectiveness Monitorirfgroject, Westsid&ype F Riparian

Prescription Monitoring Projecand the Forested Wetlands Effectiveness Projédet study

designof theremaining project (Unstable Slopes Critgtimcurrently in process. Following
completion of scoping and study design, project implementation will transition back into
CMEROGs process outlined in the PSMheLeblhe revi s
process.

The goal of the CMER Work Plan is to present an integrated strategy for conducting research
and monitoring that will provide credible scientific information to support the Forest Practices
Adaptive Management Program. The purpose of tlekWlan is to inform CMER participants,
TFW Policy Committee (Policy) constituents, the Board, and interested public about CMER
activities. The plan is now revised each biennium in response to research findings of CMER or
the scientific community, changjrtechnology, changes in policy objectives, and funding. This
version supersedes the Biennia22023 CMER Work Plan.

The remainder of the document describes the CMER research and monitoring program as well as
CMER recommendations for the Work Plan. t8et2.0 describes the organization of the CMER
research and monitoring strategyd the approaches used to address research and monitoring
guestions relevant to Forest Practices Adaptive Management. Section 3.0 describes CMER
procedures for prioritizingrograms (topic areas) and projects. Section 4.0 presents the Board
approved CMER Work Plan, including project prioritization, scheduling, and budget allocations.
Section 5.0 describes the CMER research and monitoring program, with program and project
decri ptions organized by rule group. Appendi x
Objectives, and Targets, 0 which Iinks specifi
(e.g., instream temperature, large woody debris, litter, sediment) toRCptBjects, organized

by programs within rule groups.

INTRODUCTION 2
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2.0 CMER RESEARCH AND MONITORING STRATEGY

The CMER Work Plan consists of 117 projects (including multiple phases of a given project)
covering a range of topics related to the forest practides. These projects are at various
stages of development or completi®mnce the AMP began in 2001, 56 projects have been
completed, 16 projects are ongoing, and 41 undesiderationThe Work Plan is organized
hierarchically into rule groups, progranand projects, as described below.

2.1 FOREST PRACTICES RULE GROUPS

At the highest |l evel, the CMER Work Plan is
group is a set of forest practices rules relating either to a particular resource, setardsvor
fish-bearing streams, or to a particular type of forest practice, such as road construction and
maintenance. The ten rule groups are showTable 2 Although the rule group divisions are
somewhat arbitrary, they@vide a useful framework for developing a research and monitoring
strategy.

Table 2. Description of the Rule Groups Used as a Framework for the CMER Work Plan

Zone

Rule Group Description Rule Context

Stream Typing Prescriptions for identifyindjsh-bearing and noffish-bearing WAC 22216
streams

Type N Riparian Prescriptions for identifying nefish-bearing streams and WAC 22230

Prescriptions management of adjacent riparian areas

Type F Riparian Prescriptions fomanaging fiskbearing streams and adjacent

Prescriptions riparian areas WAC 22230

Channel Migration Prescriptions for delineating channel migration zones WAC 22230

Unstable Slopes

Prescriptions for identifying and managing areas potentially
susceptible to mass wasting/erosion processes

WAC 222-24,-30

Prescriptions for identifying and managing erosion and runofi

Roads from forest roads WAC 22224
Fish Passage Prescriptions for identifying and preventing fish passage bary WAC 22224
Pesticides Prescriptions for application of forest chemicals WAC 22238
Wetlands Protection| Prescriptions for identifying and managing wetlands WAC 222-30

Wildlife

Prescriptions for protecting wildlife

WAC 222-10,-30

2.2

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 these research and monitogugstions are identified, programs are developed to address
them. Programs consist of one or more related projects designed to strategically address a set of

CMER RESEARCH AND MONITORING STRATEGY 3
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relatedscientific questions. The CMER Work Plan lists 34 programs containing multiple projects
at various stages of development.

CMER research and monitoring programs utilize a variety of approaches to address critical
guestions at different spatial and tempaiales. The Work Plan incorporates an integrated
research and monitoring approach as recommended by the Monitoring Design Team (MDT)
Report (MDT 2002). This includesffectiveness monitoringo evaluate prescription
effectiveness at the site or landscapale;extensive status and trends monitoringo evaluate
status and trends of resource condition indicators across FP HCP lantiteaside/validation
monitoring to identify causal relationships and document cumulative effects at the watershed
scale. ®ER also conducteule implementation tool projectsto develop, refine, or validate
sciencebased management tools necessary for implementing the rule(s) (e.g., predictive models,
protocols, etc.) or for establishing performance standards. These fouacps@re summarized
below:

Effectiveness Monitoring:

Effectiveness monitoring programs are designed to evaluate the performance of the prescriptions
in achieving resource goals and objectives. Effectiveness monitoring differs from the other
approaches ithat it is directed at prescription effectiveness, primarily at the site scale.

Extensive Status and Trends Monitoring:

Extensive monitoring programs evaluate the current status of key watershed resources and
habitat condition indicators across FP HCiRds, and document trends in these indicators over
time as the forest practices prescriptions are applied across the landsdapsive monitoring
provides a statewide, landscagmale assessment of the effectiveness of forest practices rules to
attain sgcific performance targets on FP HCP lands. Extensive monitoring is designed to
provide reporcardtype measures of rule effectiveness (i.e., to what extent are FP HCP
performance targets and resource condition objectives being achieved on a landseapeisca
time). These measures can then be used to determine the degree to which progress is meeting
expectations.

Intensive Monitoring (Cumulative Effects) and Validation Monitoring:

Intensive monitoring is designed to evaluate cumulative effects ofpteularest practices at the
watershed scale. Analysis of these effects improves our understanding of the causal relationships
and effects of forest practices rules on aquatic resources. Intensive monitoring integrates the
effects of multiple management ixts over space and through time within the watershed.

Evaluation of 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 (1) how various management actions and

site conditions interact to affect habitat conditions, and (2) how aquatic resources respond to
these habitat changes. Taken together, these evaluations will atidradgptive management
programdés objectives for wvalidation monitorin
physical and biological systems can be achieved with an intensive, integrated monitoring effort.

CMER RESEARCH AND MONITORING STRATEGY 4
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Rulelmplementation Tool Development:
Rule implementation tool projects are designed to develop, refine or validate tools used to

implement the forest practices rules.

1. Methodology Tool Development Projects develop, test, or refine protocols, models,

andguidance that are designed to identify and locate management fegerided
in the forest practices rules, such as the Last Fish/Habitat Model, landslide screens,

Np/Ns breaks and sensitive sites, or the achievement of specified stand conditions
(e.g.,the desired future condition [DFC] basal at@aet).

2. Target Verification Projects consist of studies designed to verify assumptions and
targets developed during FFR negotiations that authors identified as having a weak
scientific foundation (such as tbd=C basal area targets for Type F streamshatr
have been established in the Methodology Tool DevelopRrejects.

Rule implementation tools differ from tools needed to implement a specific monitoring program
or project. For example, the Road Sud&trosion Model is a tool necessary to implement
several projects in the Roads Rule Group Effectiveness Monitoring Program. Monitoring
implementation tools are typically included with the effectiveness monitoring programs.

CMER RESEARCH AND MONITORING STRATEGY 5
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3.0 PRIORITIZATION OF C MER PROJECTS

3.1 CMER PRIORITIZATION PROCESS

C ME R 6 s-terim@aalgs to address the full range of critical questions identified in the CMER
Work Plan, while recognizing that availability of funding, time, and human resources will limit
the number of projecthat can be developed and implemented each year. In order to focus effort
and resources on the most critical issues for Forest Practices Adaptive Management, CMER
prioritizes proposals for research and monitoring at both the program and project levels.
Egablishing priorities allows CMER to pursue the most pressing issues in an orderly manner.

The first step in CMEROGS prioritization proce
programs in meeting FP HCP goals and objectives. CMER projectsimaeegone through

several rankings in response to budget priorities and changes in workload allocation. The

program prioritization strategy was to:

1. Rank effectiveness/validation monitoring and extensive status and trend monitoring
programs on thbasis of scientific uncertainty and risk to aquedsources.

2. Evaluate the importance of rule implementation tool programs by conswiting
DNR and then establish priorities on a projeasis.

3. Defer integration of the intensive monitoring program thi® CMER WorlPlan
until further scoping and coordination with other effatsurs.

CMER members attending the December 19, 2002 CMER meeting provided an initial ranking of
programs for effectiveness monitoring and extensive status andhiaritbring. The group
evaluated each program by asking two questions:

1. How certain are we of the science and/or assumptions underlyingeRe

2. How much risk is there to aquatic resources if the science or assumptions underlying
the rule arencorrect?

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 peactMatershed 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,antluding the causal
relationships providing the conceptual foundation for the prescriptions and assumptions about
prescription effectiveness and resource response when the prescription is applied on the ground.
High uncertainty indicates that little khown 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 indicates that the
scierce underlying the rule is well known and accepted or that the prescription (or similar
treatment) has been evaluated under similar conditions. Risk is a

PRIORITIZATION OF CMER PROJECTS 6
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measure of thpotential 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 magneitueacy, or
direct linkage to the resource. Low risk indicates the rule has less potential to affect resources.

CMER averaged individual scores to obtain mean risk and uncertainty scores for each program.
These were multiplied to get a combined scheg wvas used to rank the prograrmalgle 3.

Policy accepted the rankings and instructed CMER to use them to prioritize projects on
effectiveness/validation and extensive status and trend monitoring.

Table 3. Rankings for Effectiveness Monitoring and Extensive Status and Trends Monitoring
Programs (completed December 19, 2002).

ST i oVeran Uncertainty Risk
Ranking | Mean | Rank | Mean | Rank
Effectiveness/Validation Programs
Type N BufferCharacteristics, 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 SukBasinScale Effectiveness Monitoring 4 3.4 5 3.4 4
Type F Statewid®rescription 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 Prescriptioiscale Effectiveness Monitoring 9 2.6 14 3.1 6
Hardwood Conversion 10 3.0 8 2.6 12
Wetlands 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 Monitoring | 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 and Trends 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 Passalonitoring 3 3.1 3 3.1 2

PRIORITIZATION OF CMER PROJECTS 7
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CMER used program rankings shown in Table 3, as well as information from DNR consultations
on the relative importance of rule implementation tool programs, to provide guidance to the
SAGs on where to focus tinad energy in scoping and developing programs and projects.

Since 2002, when Table 3 was developed, some program titles within the Work Plan have been
changed to clarify research strategies within the rule group and program structure. However, the
basic proritization has not changed.

The second stage of prioritization occurs at the project level in order for CMER to make
recommendations to Policy concerning scheduling and allocation of funding among the projects
developed by the SAGs. Projects are priped based on (1) the extent to which they are deemed
essential to inform the Forest Practices Adaptive Management Program, (2) input from DNR on

their importance in improving implementation of forest practices rules, (3) status of projects

relative to Paty decisions on adaptive management, and (4) the need to follow through and
complete work already underway. CMER and the Adaptive Management Program Administrator
(AMPA) develop each fiscal yearés proposed pr

3.2 POLICY PRIORITIZATION

Policy is responsible for reviewing and approving each CMER Work Plan before submitting it to

the Board for approval. Policy is also responsible for providing guidance to CMER on project
prioritization, consistent with directions outlinedWAC 22212-045 and in Section 22,

AGui delines for Adaptive Management Program, O

Policydbs process for prioritizing projects ma
regarding scientific uncertainty and poiahtisk to aquatic resources. While Policy has in past
years approved CMERG6s Work Plan priorities, P
budget fluctuations and other factors associated with meeting milestones in accordance with the

FP HCP and/ioClean Water Act (CWA) assurances.

In 2009, due to delays in meeting deadlines for determining if forest practices rules met CWA
assurances, Policy decided to prioritize CMER projects according to whether they were

answering critical questions associawgth the CWA assurances. Due to substantial budget

shortfalls expected in 2010 and beyond, Policy directed CMER to implement only ongoing

projects in FY 2010, and delay new projects until adequate funding was available. Active

projects in the current CMER/or k Pl an refl ect these prioritie
concerning CMERG6s annual budget and t he CWA.

The Washington State Department of Ecology (Ecology) is charged with overseeing the CWA
assurances milestones. Ecology has developed a documemihguwtpecific CMER projects
targeted at answering critical qgquestions asso
timelines and anticipated completion dates for those CMER projects.

In 2012, in response to a threat of a lawsuit, a settlementeaeked that further affected

CMERG6s project priorities. This settlement ag
Master Project Schedule) that can be changed with consensus by the full Policy committee and is
approved annually by the Board. Inger al , t he settl ement work sch

prior priorities, with emphasis on CWA projects.
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4.0 20232025BIENNIUM CMER WORK PLAN PROJECTS
AND BUDGETS

Table 4presents information on ongoing andvn€MER projects for the0232025biennium,
organized by rule group. Project budgets are categorized as either Tier 1 or Tier 2 projects. Tier 1
projects are those projects CMER is certain to impleme2®@232025 Tier 2 projects are those
projects thaCMER may initiate ir0232025 but that have not yet been approved by CMER

and/or Policy and may still require additional work on study design, review, and/or accurate
costs.

Table 4.20232025Biennium CMER Projects and Budget

Tier 1 Tier 2

Stream Typing Rule Group

Evaluation of physical features that define fish habitat in forested 635,600
landscapes (PHBs)

Default Physical Criteria (DPCs) Assessment Project 0
LiDAR Based Water Typing Model

Fish/Habitat Detection Using eDNA
Type N Rule Group

Type Np Hard Rock Phase TlIAmphibian Demographics 398,600
Temperature and Amphibians in discontinuously flowing Np

reaches

Type N Experimental Buffer Treatment in Soft Rock Lithologies 80,000
Eastside Type N Riparian Effectiveness Project (ENREP) 1,238,073
Extensive Monitoring: Type F/N Stream Temperature 100,000
Extensive Riparian Status and Trends Monitoriiggetation, Type F/N 0
Westside and Eastside

Riparian Characteristics and Shade Response Study 320,231
Type F Rule Group

EastsideTimber Habitat Evaluation (ETHEP) 322,521
Westside Type F Riparian Effectiveness Prescription Monitoring Proje 197,272
Unstable Slopes Rule Group

Unstable Slope Criteria Project 90,000
DeepSeated Landslide Research Strategy Project 500,000

Roads Rule Group

Road Prescriptioiscale Effectiveness Monitoring Project | 1,212,194 |

Wetlands Rule Group
Forested Wetlands Effectiveness Project | 338,328 |
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Tier 1 Tier 2
Wetland Management Zone Effectiveness Monitoring 0
Subtotal Projects (by Tier 1 and Tier 2) $5,432,819 0
Total Project (both Tier 1 and Tier 2) $5,432,819

Project Staffing

CMER Principal Investigator Staff at NWIFC (cluding Eastside) | 1,496,463

Project Support

Contingency Fund for Active Projects 100,000
CMER Project Managers (4) 1,257,048
Dispute Resolution Mediation Contingency Funds (Policy 200,000
mediation/facilitation and CMER Technical Arbitration Panelcaii
contracts)
SAO Recommendations
Onboarding and training for new members (CMER, Policy and Board) 70,000
TechnicalEditor and CMER Statistical support (oall contract) 20,000
Science review of the program every five years 0
Review decision making model and principal participatitacilitated caucu 75,000
principals' meetings
Integratecbnline workspace for AMP and public facing dashboard (SAO 20,000
Recommendation )

SAO Recommendations

Program Administration

AMP Administrator and Contract Specialist/ CMER Coordinator 889,950
Independent Science Review Panel 143,222
CMER Conference 5,000
Information Management System Updates 4,000
Subtotal Staffing, Support, and Administration $4,279,703
Total 202320258i9nnium Expend_itures for P_rojects, Staffing, $9.712.522 0
Support, and Administration (by Tier 1 and Tier 2) e
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5.0 RULE GROUP DESCRIPTIONS AND MONITORING
STRATEGIES

This portion of the Work Plan includes research and monitstiragegies for each forest

practices rule group. Information on each rule group is presented separately, in a similar format.
The ARul e Overview and Intento briefly descri
and Per f or man c ebjettimes ane targets frami Ssheduld ladogted by the

Board in 2001; and the ARule Group Strategyo
and how they work together to answer the rule group critical questions.

The programs for each rule groage organized by approach (i.e., rule implementation tools,

effectiveness monitoring, extensive monitorin
Strategyo section describes how the specific
answertheul e groupbés specific critical guestions.

guestions to the rule group critical questions. These questions are identified in tables under each
program strategy. The description, goals and status of each project atesaisbed under each
program.

Because of the complexity of the riparian strategy, it is divided into four rule groups: Stream
Typing Rule Group (Type F/N delineation), Type N Rule Group {ii&mbearing streams),

Type F Rule Group (fisthearing streamsna associated wetlands), and Channel Migration Zone
Rule Group. The remaining rule groups are Unstable Slopes, Roads, Fish Passage, Pesticides,
Wetlands Protection, and Wildlife. The last section in this chapter describes the intensive
monitoring/cumulatie effects program, which addresses cumulative effects and validation of
performance targets/resource objectives.

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 11
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5.1 STREAM TYPING RULE GROUP
5.1.1 Rule Overview andntent

The Forest Practices Board adopted rules delineating waters of the state into three categories,
Type S waters (shorelines of the state), Type F watersl{@éahing), and Type N waters (ron
fish-bearing). Distinguishing the upstream limitsTgfpe F (or S) waters is particularly

important, because fish use and lack thereof in streams creates differences in the aquatic
resources of concern, the forest management strategies, and the prescriptions applied.

Prior to the rules associated with tharésts and Fish Report (1999), stream typing was based on

a set of physical and beneficiade criteria. Due to questions about the accuracy of this system,

the forest practices rules require development of a statewide stream map using a multiparameter,
field-verified, GIS logistic regression model to identify the upper extent of Type F streams.

The intent of the Stream Typing Rule Group is to develop a statewide stream typing map,
described as follows in the forest practices rules:

i T hdepartment will prepare water type maps showing the location of Type S, F,
and N (Np and Ns) Waters within the forested areas of the state. The maps will be
based on a multiparameter, fialdrified geographic information system (GIS)
logistic regression odel. The multiparameter model will be designed to identify

fish habitat by using geomorphic parameters such as basin size, gradient,
elevation and other indicators. The modeling process shall be designed to achieve
a level of statistical accuracy of 95%separating fish habitat streams and

nonfish habitat streams. Furthermore, the demarcation of fish and nonfish habitat
waters shall be equally likely to over and under estimate the presence of fish
habitat. These maps shalalt ebetiyefiaeagr endhptsad
shall, when completed, be available for public inspection at region offices of the
department. Fish habitat water type maps will be updated every five years where
necessary to better reflect observedjéldc ondi t i ons . 0

Until the fish habitat water type maps described above are adopted by the Board, WAE 222
0319 the Interim Water Typing Systé@mwill continue to be used.

5.1.2 Rule Group Resource Objectives and Performaff@gets

Resource Objectives:

1 Streams and their associatediaeds should be typed to include fish habitat. Fish habitat
I's defined in the forest practices rul es
stage at any time of the year, including potential habitat likely to be used by fish, which
could be ecovered by restoration or management, and includinghafffineh a bi t at . 0

1 The rules also direct that DNR will prepare water typing maps, which will be based on
multiparameter, fieleverified, peeireviewed, geographic information system (GIS)
logistic regression model. The multiparameter model will be designed to idésiify

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 12
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habitat by using geomorphic parameters such as basin size, gradient, elevation, and other
indicators.

Performance Target:

1 The predictive fish habitat model shouldvbaa statistical accuracy of-#% with the
line of demarcation between fish and rfeeh-habitat waters equally likely to loeer
and undeinclusive.

5.1.3 Rule GroupStrategy

The Forests and Fish Report (FFR) provided rationale and guidancstfategy related to the
stream typing system. The FFR indicated that the current approach to stream typing was not
adequately precise, defined a modeling approach for developing a new map, and set
specifications for the accuracy of the model. It also ddthe development of a field protocol for
inclusion in the Forest Practices Board Manual.

The InStream Scientific Advisory Group (ISAG) was tasked in 2003 with developing and
validating a GlSbased model to predict the upstream extent of fish hgbasale 5. This task
fell under the Stream Typing Program, which is categorized as a rule tool.

Table 5. Stream Typing Rule Group Critical Questions and Programs

Rule Group Critical Questions O Task Type SAG
Name

How can the line demarcating fistind norfish-habitat waters | Stream Typing Rule Tool ISAG

be accurately identified? Program

To what extent do current default physical criteria for Fpe

waters, considering potential geograpflifferences, accurately | Stream Typing Rule Tool ISAG

identify the upstream extent of (detected) fish use (all speciey Program

and/or fish habitat?

Can alternative (to current) default physical criteria for Figpe

waters, considering potential geographic differences, be Stream Tvbin

identified that would more accurately and consistently identify Proaram YPING Rule Tool ISAG

the upstream extent of (detected) fish (ekespecies) and/or 9

fish habitat?

Are there sustained gradient or stream size thresholds alone| Stream Typing Rule Tool ISAG

serve as default physical criteria? Program

How well and under what conditions does eDNA sampling Stream Tvoin

accurately and consistently identify the upstream extent of fig = YPING Rule Tool ISAG
X , rogram

use, abundance, and/or fish habitat?
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Program

Rule Group Critical Questions Task Type SAG
Name

To what extent can LIDAR be usedth the current fish habitat

model to develop a new model for predicting the upstream ey Stream Typing Rule Tool ISAG

of fish habitat sufficient to meet the requirements of the Fore§y Program

and Fish Agreement?

What constitutesaper manent natur al Stream Typing

species of fish at different life stages? Program Rule Tool ISAG

To what extent does the current water typing survey window .

account for seasonal and annual variability in fish ﬁ”eam Typing Rule Tool ISAG
S . X - rogram

distribution considering potential geographic differences?

How do different fish species use seasonal habitats (timing, | Stream Typing

frequency, duration)? Program Rule Tool ISAG

How does the upstream extentfish use at individual sites vary Stream Typing

seasonally and annually? Program Rule Tool ISAG

How does the delineation of the upstream extent of fish habitf Stream Typing

change seasonally? Program Rule Tool ISAG

What are the mostppropriate/effective methods (include Stream Tvoin

electrofishing) for documenting fish presence/absence in lotig = YPING Rule Tool ISAG

. rogram

habitats?

How do species interactions influence the upper extent of fish Stream Typing

habitat? Program RuleTool ISAG

What, if any, biological indicators can be effectively used to i Stream Typing

identify fish presence and/or fish habitat? Program Rule Tool ISAG

Has the upstream extent of fish distribution been affected in | StreamTyping Eﬁge.?fé\;‘%?atus ISAG

managed forests? Program Monitoring

To what extent do anthropogenic blockages downstream affe Stream Tvoin Extensive Status

fish occupancy in habitats at/near the upstream extent of fish Proaram YPING! and Trends ISAG

distribution? 9 Monitoring

To what extent do depressed fish stocks influence electrofisi Stream Typing Ezge_r;z\ﬁssmtus ISAG

detections, fish distribution, and habitat identification? Program Monitoring

What are the rates of fiskcolonization and habitat recovery in :

systems impacted by natural disturbance (debris flow, mass | Stream Typing E;](fje.?fg;]ed?tatus ISAG

wasting, fire, etc.), and what are the variables that influence | Program Monitorin

those rates? 9

To whatextent could altered flow regimes, caused by climate Stream Tvbin Extensive Status

change, effect fish distributions, fish populations and/or fish Program YPING} and Trends ISAG

habitat? 9 Monitoring
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5.1.4.1 Program Strategy
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The purpose of the Stream Typing (Rule Tool) Program is to identify projects that will refine

and/or validate the water typing process, specifically as the process relates to identifying the

regulatory TypeF/N break.

Table 6.Stream Typing Program: Applicable Rule Group Critical Questions with Associated

Research Projects

Rule Group Critical Questions

Project Names

LastFish/Habitat Prediction Model Developme
Project

How can the line demarcating fishnd norfish-habitat
waters be accurately identified?

Annual/Seasonal Variability Project

Last Fish/Habitat Prediction Model Field
Performance Project

Potential Habitat Breaks

To what extent do current default physical criteria for Fipe|
waters,considering potential geographic differences,
accurately identify the upstream extent of (detected) fish
presence (all species) and/or fish habitat?

Can alternative (to current) default physicateria for Type

F waters, considering potential geographic differences, be
identified that would more accurately and consistently
identify the upstream extent of (detected) fish presence (a
species) and/or fish habitat?

Are there sustainegradient or stream size thresholds alone
that serve as default physical criteria?

Default Physical Criteria Assessment Project

How well and under what conditions does eDNA sampling
accurately and consistently identify the upstream extent o
fish presence, abundance, and/or fish habitat?

Fish/Habitat Detection Using eDNA Project

To what extent can LIDAR be used with the current fish
habitat model to develop a new model for predicting the
upstream extent of fish habitat sufficient to meet the
requirements of the Forest and Fisireement?

No projects developed at this time.

What constitutes a O6per man
different species of fish at different life stages?

No projects developed at this time.

To what extent does the current water typing suwieylow
capture seasonal and annual variability in fish distribution
considering potential geographic differences?

Potential Habitat Breaks

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES
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Rule Group Critical Questions Project Names

How do different fish species use seasdmaditats (timing,

frequency, duration)? Potential Habitat Breaks

How does the upstream extent of fish use at individual site

vary seasonally and annually? Potential Habitat Breaks

How does the delineation of the upstream extent of fish

habitatchange seasonally? Potential Habitat Breaks

What are the most appropriate/effective methods (include
electrofishing) for documenting fish presence/absence in I{ No projects developed at this time.
habitats?

How do species interactiomsluence the upper extent of fisk

habitat? No projects developed at this time.

What, if any, biological indicators can be effectively used t

help identify fish presence and/or fish habitat? No projects developed at this time.

5.1.4.2 LastFish/Habitat Prediction Model Developmeriroject

Description:
A GIS-based logistic regression model was developed, associating geomorphic parameters (i.e.,

basin size, gradient, elevation, and other indicators) with last fish points to determmamnd

the upstream boundary of Type F (fishbitat) streams. The forest practices rules specified that
once the model was developed, with an accuracy of 95%, the resulting map would be used as
rule.

Status:

The model was completed in 2006. The model regiilt not achieve the target accuracy of

95%. In response, DNR developed new water type maps based on the model in March 2006, but
the maps are only to be used as a starting point for delineating fish habitat, not as rule. The DNR
maps are currently used part of the forest practices application process in combination with

the Interim Water Typing System (WAC 228%-031). This water typing rule specifies physical
criteria for identifying fishbearing streams (channel width, channel gradient, and coirigbut

basin area), unless overridden by a protocol survey for determining fish use.

Based on the results of this project, and the CMER recommendation that further efforts to
improve the model would likely not increase its level of accuracy, Pdécyded that additional

CMER work on the model was not necessary at this time. Policy has identified stream typing as a
task to be resolved on their Policy work list.

5.1.4.3 Annual/Seasonal VariabilityProject

Description:
The Annual/Seasonal Variability Projagas conducted to help validate the Last Fish/Habitat

Model. The project goal was to assess whether the upstream extent of fish distribution in eastern
Washington varies annually and/or by season. The study sampled for changes in the location of
the uppemost detected fish
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at both fAterminal 6 (midstream) and @Al ateral o
guestions related to this project include the following:

1 Does the upstream extent of fish distribution vary wghsons?

1 What is the magnitude of the variation in the upstream extent of fish distrilnetimeen
seasons?

1 Are there trends in fish movement upstream or downstream related to sepsar?or
What is the magnitude of observeariability?

1 Is there a drought impachdish distribution?

Annual variability estimates were obtained from two years of summer data, collected during the
low-flow period (20012002). Project results indicated a range of observed annual variability
from 943 meters (m) downstream to 40@pstream of terminal last fish points (n=172). Last

fish points did not change from 2001 to 2002 at 51 of 172 locations; and, when movement
occurred (in either direction), the last fish point shifted by 25 m or less at 61 of the 172 terminal
points. Lastikh points shifted by more than 100 m in either direction at 17 of 172 locations, and
moved more than 200 m at only 8 locations. Last fish points shifted by more than 500 m at only
3 locations; all of these were downstream movements. For all last fisis pp2002 (terminal

and lateral combined), 94% of last fish points shifted by 50 m or less. Of 309 termitetkbaaid

sites resurveyed in 2002, last fish points did not change aites0

Seasonal/annual variability estimates were obtained in themeund fall of 2005; these

estimates were compared, to the extent possible, with the annual variability estimates from
2001 2002. Project results showed similar differences in the seasonal variability of fish
movement between years, with the majority adag within 200 m of the original survey.

Seasonal variability results included the average upstream/downstream movements, as well as
trends in upstream/downstream movement.

The project also assessed the sampling error to help determine the degreh the field
survey protocol (usingasingieass el ectroshocking survey) was
the maximum upstream extent of fish distribution.

Status:

Work began in 2002001 to identify annual and seasonal variability of lastisimts and also

to assess sampling error. Additional field survey data were collected in 2002 and 2003. In 2005,
a seasonal variability study was completed and a final report was provided in the spring of 2006.
This study was conducted as a subprojeatftrm the Last Fish/Habitat Prediction Model Field
Performance Project. However, since the model did not meet the required target 48&36cy
Policy decided that additional CMER work on annual and seasonal variability was not necessary
at thistime.
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5.1.4.4 Last Fish/Habitat Prediction Model Field Performancderoject

Description:
The objective of the Last Fish/Habitat Prediction Model Field Performance Project was to assess

the performance of the model predictions in western Washington. IS¥étoged a study

design, which was approved by CMER, and a pilot field test of the study design was performed.

This test primarily included resurveying a randomized sample of last fish points and comparing
those points to the predicted model point. If ieédfidentified last fish point occurred upstream

of the modelpredicted point, the prediction was considered to be an underestimation of fish

habitat; if the fieldidentified last fish point occurred downstream of the mquetlicted point,

the predictiorwas considered to be an overestimation of fish habitat. ISAG compiled existing
information related to water typing and presented this, along with the model performance
assessmentdos study design and pil oterTyping.l d ef f

Status:

Because the model did not achieve the level of accuracy specified in the forest practices rules
(95%), and because further work was unlikely to improve upon that level of accuracy, Policy
decided that no additional CMER work was necesatthis time.

5.1.4.5 Default Physical Criteria AssessmeRroject

Description:
The accuracy of the current default physical criteria has not been validated, and research

describing the physical characteristic at the upstream extent @fisisibution is limited. Also,

protocol survey practitioners have frequently observed differences between the upstream extent
of (detected) fish presence and the default physical criteria. The magnitude of difference between
the last fish and the defaulbysicals has not been assessed. Therefore, research is needed to (1)
compare and quantify how the current default physical criteria correspond to the uppermost point
of fish presence and potential fish habitat; (2) determine the physical characteristibsaif

likely to be used by fish, and (3) determine if sustained gradient or stream size thresholds alone
serve as default physical criteria.

Status:

In 2016, a Boardlesignated science panel initiated work on the study design, with the
consideration o€ombining it with the Potential Habitat Breaks study. ISAG reviewed and
provided comments on the draft, however, no final/approved study design was produced. The
Board then created a special Water Typing Subcommittee to provide recommendations on next
stgs. Per recommendation of the Water Typing Subcommittee, in November 2019 the Board
recommended that CMER develop a iAnDefault Phys
voted that ISAG should have the lead in responding to this Board motion. ISAG preakented
Board with a strateggutlineto develop water typing study designs in May 2020, and initiated
work on revising the Potential Habitat Breaks study degighowing CMER approval of the
Potential Habitat Breaks study design in September 2022, ISA&sexi work on the Default
Physical Criteria study design. ISAG anticipates that the PHB and DPC studies will use data
from the same field sites but use different analyses to answer the questions specific to each.

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 18



20242025 Biennium CMER Work Pl

5.1.4.6 Fish/Habitat Detection Usag Environmental DNA(eDNA)

Description:
Genetic material shed by all living organisms and found in the environment is referred to as

environmental DNA or eDNA. In the last two decades, noninvasive genetic sampling has been
recognized as an effective cemgation and management tool for monitoring the presence and
distribution of specific species and to assist in quantifying biodiversity within a specific
environmental system. Environmental DNA sampling methods are being developed that may
contribute to mpe accurate demarcation betweenfighd norfish-habitat waters.

Guidelines for the application of eDNA sampling methods and assays would need to be
established to assure consistent application of this tool for the detection and monitoring of
aguatic spcies across FP HCP lands. Some of the more critical methodology considerations
include sampling protocols and study design that prevent contamination in the field and
laboratory, choosing the most appropriate sample analysis method (e.g., gPRC probe for
specific species or metabarcoding with an array designed for multiple species), minimum
reporting guidelines, natural inhibitors for DNA extraction and amplification, and the
validation of assays. Also paramount is the consideration of the limitationfeoence

including temporal and spatial processes, correlation of eDNA with abundance, probability of
uncertainty of results, and potential for allochthonous DNA.

Recent and ongoing projects are establishing the empirical and experimental data needed to
address these concerns. There is a rapidly growing body of research and methodology reports
concerning the application of eDNA analysis that should be consulted as CMER moves forward
in the development of projects aimed to test eDNA as a Water Typing tooé ey questions

that can be answered by literature review and collaborative projects include the following:

1 How does eDNA sampling compare with electrofishing for overall effectiveress,
and accuracy for identifying fighresence?

1 Whatsampling conditions are conducive to accurately and consistently idesttify
presence?

1 Could eDNA sampling be used to better characterize fish presence as it rdiakes to
habitat?

Status:

A coll aborative pilot fi eltd omr dJjsa mtg ledDdNeAl &d ofj
approved by CMER in the spring of 2018. In this pilot study, streams were surveyed for fish
detection using both electrofishing and eDNA techniques. The fieldwork was completed in 2018,
followed by laboratory/data analyses am@orting in 2019. The pilot repostas finalized and

the report is available online (CMER#2021.05.25)
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5.1.4.7 Evaluation of physical features that define upstream extent of fish habitat in
forested landscapexcross Washington Stat@HB)

Descrigdion:

The purpose of the proposed study is to determine which combinations of gradient, channel
width, barriers to migration, and other physical habitat and geomorphic conditions can be used to
most accurately define potential habitat breaks (PHBs). $psetifdy elements are being

finalized within ISAG. The study will be conducted across multiple years and seasons at sites in
Washington State. Upstream fish distribution limits (i.e., EOF locations) will be determined

during each season at each site usiegtrofishing. Data from this study will be analyzed to
determine the combinations of gradient, channel width, and other geomorphic features that best
define PHBs, fish habitat, and whether these vary spatially and temporally. The results of this
study wll be used to evaluate the accuracy of PHB criteria selected by the Board in determining
the regulatory break between fish (Type F) andismbearing (Type Njvaters.

Status:

The study design was developed by a Basedignated science panel and sgbsatly approved

by ISPR in 2018. It was also reviewed by members of CMER and ISAG in 2019. Andipdate

version of the study design was presented to the Board. The Board then created a Water Typing
Subcommittee to provide recommendations on next stepse@enmendation of the Water

Typing Subcommittee, in November 2019 the Board recommended that CMER develop a
APotenti al Habitat Breakso study design. CMER
responding to this Board motion. ISAG presented the Bwilda strategy to develop water

typing study designs in May 2020, and initiated the work thereafter. CMER approv&dadiye

Design in September 2022 and began an interactive ISPR process.

5.1.5 Stream Tvping Program (Extensive Status and Tredsnitoring)
5.1.5.1 Program Strategy

The purpose of the Stream Typing (Extensive Status and Trends Monitoring) Program is to
identify projects for evaluating the current status of key watershed processes and/or habitat
conditions that relate to the water typiaigthe landscape scale.

Table 7. Stream Typing Program: Applicable Rule Group Critical Questions with Associated
Research Projects

Rule Group Critical Questions Project Names
Has the upstream extent of fish distribution been affected in man{ Recoverable/Restorable Fish Habitat
forests? Project

What type, and how much, fish habitat has been restored and
recovered through forest management practices and to what deg
has it affected fish distribution and abundance?

Recoverable/Restorable Fish Habitat
Project

To what extent do anthropogenic blockages downstream affect fi

occupancy in habitats at/near the upstream extent of fish distribu No projects developed at this time.
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To what extent ddepressed fish stocks influence electrofishing

detections, fish distribution, and habitat identification? No projects developed at this time.

What are the rates of fish recolonization and habitat recovery in
systems impacted by natudisturbance (debris flow, mass wastind No projects developed at this time.
fire, etc.), and what are the variables that influence those rates?

To what extent could altered flow regimes, caused by climate chg

affect fish distributions, fispopulations, and/or fish habitat? No projects developed at this time.

5.1.5.2 Recoverable/Restorable Fish Habitat Project

Description:
AFi sh habitat" means habitat which is used by

including potentiahabitat likely to be used by fish which could be recovered by restoration or
management and includes-afiannel habitat (WAC 2226-010). The primary intent of this

project will be to assess potential landscapale differences in fish distribution patte within
managed and unmanaged forestlands. In addition, the project will identify and quantify different
types of fish habitat that have been recovered and/or restored through forest management
practices (e.qg., riparian buffer prescriptions, RMAPSs)esthe FP HCP was implemented.

Where possible, the project will also investigate the degree to which fish distribution and
abundance has changed from-gicepostrestoration and recovery.

Status:

This project was proposed for inclusion by ISAG (2016hen€@MER Master Project Schedule
for the 20172019 biennium. Due to a shift in the FP Board priorities this project has been put
on hold and will be revaluated and new priorities will be determined by ISAG.
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5.2 TYPE N RIPARIAN PRESCRIPTIONS RULE GROUP
5.2.1 Rule Overview andntent

Type N streams are protected under forest practices rules for several reasons. First, they provide
habitat for strearassociated amphibians (SAA) covered by the agreement. Second, water

guality standards pertaining to teestreams need to be met. Finally, Type N streams contribute
water, nutrients, woody debris, and sediment that affect downstream fish habitat and water
quality.

Two buffering strategies are prescribed for Type Np streams: theccieand theartiatcut
strategies. The cleaut strategy is prescribed for the westside, whereas landowners on the
eastside have the flexibility to use either cleat or partialcut strategies. The cleaut strategy

on the westside involves a patch buffering egstvhere portions of the riparian stand can be
clearcut to the stream, but remaining areas are protected witH@b(t.) wide necut patch

buffer. The patch buffer includes fixed and flexible components. Fixed components include 50
56 ft. buffers arand most sensitive sites (e.g., connected springs and seeps, Np initiation points,
and stream junctions) and on both sides of the streard@D@&. upstream from the Type

F/Type Np junction. The flexible component allows the landowner to choose whéae¢dhpe
remaining buffer to bring the total buffer length to a minimum of 50% of the Type Np length.
Eastside landowners have the second option of using the juartstrategy, a continuous 50
buffer along the length of the Type Np stream. The glactit buffer can be thinned, provided

that the appropriate basal area and leave tree requirements are mét.-wi8e equipment
limitation zone (ELZ) is established on all Type N streams (Np and Ns) statewide to minimize
sediment input from bank andikdisturbance. Operations within the ELZ are designed to avoid
soil disturbance, and sediment delivery must be mitigated.

The Type N rules are based on the assumption that riparian buffering strategies will result in
aguatic conditions that meet resouotgectives and consequently achieve the three Forests and
Fish Report performance goals. However, a high level of uncertainty exists in the science
underlying these assumptions because the functional relationships between riparian management
practices, parian functions, and aquatic resource response are not well studied or understood.
Several major areas of uncertainty include the following:

How to identify the upper boundary of perennial flow in Typstildams.

2. How riparian stands and the inputs anddiions they provide respond to
management practices and the level of protection provided lpyekeriptions.

3. The habitat utilization patterns of SAAs and their response to ripaaaagement
practices.

4. The effects of Type N riparian management prastme sediment, large woody
debris (LWD), temperature, and nutrient regimes in downstreanéahngstreams.

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 22



20242025 Biennium CMER Work Pl

5.2.2 Rule Group Resource Objectives and Performaff@qgets

Resource Objectives:
The Type N riparian prescriptions are designeacomplish the following FP HCP resource
objectives:

1 Provide cool water by maintaining shade, groundwater temperature, floathend
watershed processes controlling straamperature.

Provide complex inand neasstream habitat by recruiting LWD afiter.

1 Prevent delivery of excessive sediment to streams by protecting disgdkmteqgrity,
providing vegetative filtering, protecting unstable slopes, and preventing routing of
sediment testreams.

1 Provide conditions that sustain SAA population vidpNvithin occupiedsub-basins.

Performance Targets:

1 Stream Temperature: To be developed

1 Water quality standards: To kbeveloped

1 Sediment: Target related to harvest and activities in the ELZ has yetltv&leped.
1 Groundwater Temperature: To Beveloped

5.2.3 Rul [ r

As mentioned above, the forest practices Type N riparian prescriptions were based on
assumptions that contain scientific uncertainties. The Type N riparian strategy is designed to
address those areas of scientific uncertainties by focusing on criticibgseslated to

delineation of Np/Ns streams, characterization of Np streams, identification and characterization
of sensitive sites, and the effectiveness of the rules in achieving FP HCP goals and resource
objectives. The critical questions, progranaskttypes, and responsible scientific advisory

groups (SAGS) are listad Table 8 The first step in the strategy involves rule tool programs that
address how to delineate and characterize Type N streams and sensitifésiiggpe N

Delineation Program addresses how to characterize and delineate the uppermost boundaries of
Type N streams, including perennial and seasonal streams. The purpose of the Sensitive Site
Program is to refine the descriptions of SAA sensitive gitdse forest practices rules and to
estimate their importance to SAAs.

After rule tools have been developed to characterize and/or delineate Type N streams, the next
step in the strategy is to assess the effectiveness of the riparian prescriptioasrig nesource

goals and performance targets. The Type N Riparian Effectiveness Program assesses how the
forest practices riparian prescriptions, as well as alternative buffer prescriptions, address the FP
HCP resource objectives (i.e., riparian processeisfunctions) within Type N streams, as well

as their contribution to downstream Type F streams. The Type N Amphibian Response Program
addresses how SAA population viability is maintained by the Type N prescriptions on the
westside. The Extensive Ripari&tatus and Trends Monitoring Program is then designed to
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provide a snapshot of temperature and riparian vegetation conditions in Type N streams across
the FP HCP landscape and to document how those conditions change over time.

Table 8.Type N Riparian Prescriptions Rule Group Critical Questions and Programs

Rule Group Critical Questions Program Names| Task Type | SAG
How should the initiation point of Type Np streams be Type N Delineation | o 1o 100 UPSAG
identified for management purposes? Program
Can the methods used to identify and characterize sensiti Sensitive Site Rule Tool LWAG
sites be improved? Program
. o . - Sensitive Site
Are ruleidentified sites valuable for amphibians? Program Rule Tool LWAG
Are sites important tamphibians correctly identified by rulg greongsrlg\rﬁ: Site Rule Tool LWAG
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
buffersmaintained at levels that meet FP HCP resource
objectives and performance targets for shade, stream
temperature, LWD recruitment, litterfall, and amphibians?
How do other buffers compare with the forest practices Ty
N prescriptions in meeting resourcgeaxdiives?
N - Type N Riparian RSAG
How do the Type N riparian prescriptions affect water qua ype ¥ iparl :
deli dtod T g - Effectiveness Effectiveness
elivered to downstream Type waters? Program SAGE
Are the Type N performance targets valid and meaningful
measures of success in meeting resource objectives?
What is the frequency and distribrt of windthrow in forest
practices buffers on Type N and F streams? What site ang
habitat conditions are associated with sites with significan
blowdown?
What is the effect of buffering or not buffering spatially
intermittent stream reaches in Type Ngams?
Is strearrassociated amphibian (SAA) population viability | Type N Amphibian Effectiveness | LWAG
maintained by the Type N prescriptions? Response Program
What is the current status of riparian conditions and functil Extensive Riparian _
in Type N streams on a statewide scale, and how are Status and Trends | Extensive RSAG
conditions changing over time? Monitoring Program
Groundwater UPSAG
Conceptual Model
Are forest practices riparian prescriptions effective at Project Effectiveness| FoAC
protecting groundwater flow and temperature? Type N Riparian SAGE
Effectiveness WetSAG
Program
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5.2.4 Type NDelineation Program (Rulelool)
5.2.4.1 Program Strategy

Because the Type N protections differ between perennial and seasonal stream reaches, it is
important that perennial and seasonal reaches can be identified before management activities
occur. This is difficlt because determining a flow regime requires walking extensive stream
lengths during the summer dry season. The need for a simpleroyeal determination method

led to the basin area default method contained in the FFR. The Type N Delineation Pragram w
designed to determine whether regulatory delineation methods were sufficiently accurate and
whether there were preferable alternatives.

The Type N Delineation Program evaluated existing and alternative delineation methods using
observational field studies. In 2001, a pilot study (administered by UPSAG) was conducted to
validate existing methods for defining perennial and seasonal streams for both western and
eastern Washington, as described below. Based on the results of jhensNmvember 2006 the
Forest Practices Board adopted the rule that eliminated the option to use a default basin size.
Though the Board Manual was to be relied upon to provide guidance for determining the
uppermost point of perennial flow, the propose@diloManual language for providing this

guidance was not approved at that time. Currently, no further action is being taken by CMER on
this issue.

Table 9. Type N Delineation Program: Applicable Rule Group Critical Questions with Associated
Research Projets

Rule Group Critical Questions Project Names | SAG

Perennial Initiation
Point Survey: Pilot | UPSAG
Study

How should the initiation point of Type Np streams be identified for
management purposes?

5.2.4.2 Perennial Initiation Point Survey: PilotStudy

Description:
The Perennial Initiation Point (PIP) pilot study was initiated in 2001 to evaluate field methods

and inform sampling needs for a subsequent statewide field study. The field portion of the study
was done by Forests and Ftoperators (tribes, timber companies, and the Washington
Department of Fish and Wildlife [WDFW]) on a voluntary basis. CMER staff performed data
analysis and reporting under the direction of the Np technical subgroup and UPSAG.

Completion of the pilot sidy in 2004 was followed by independent scientific peer review
(ISPR), and revisions and the preliminary scoping of a coordinated statewide study.

Status:
The pilot study was completed in 2004. A coordinated statewide study has not been scoped or
initiated based on direction from Policy.
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5.2.5 Sensitive Site Program (Rul€ool)
5.2.5.1 Program Strategy

The Sensitive Site Program, which began in 1999, consists of twtonllenplementation

projects. The purpose of this program is to refinedieriptions of strearassociated

amphibian (SAA) sensitive sites in the forest practices rules and to estimate their importance to
SAAs. The strategy is to first develop a field methodology to assist forest managers in
identifying sensitive sites, and tneharacterize sensitive sites that are the most important to the
SAAs addressed in the FP HCP. See Table 10 for critical questions and associated projects.

Table 10. Sensitive Site Program: Applicable Rule Group Critical Questions with Associated
Researt Projects

Rule Group Critical Questions Project Names

Are sites important to amphibians correctly identified by rd saa sensitive Sites Characterization Project
Sensitive Sites and Amphibians Project

Are ruleidentified sites valuable famphibians?

SAA Sensitive Sites Identification Methods
Project

Sensitive Sites and Amphibians Project

Can the methods used to identify and characterize sensiti
sites be improved?

5.2.5.2 SAA Sensitive Sites Identification Method@soject

Description:
The purpose of this project is to develop a practical methodology for identifying SAA sensitive

sites, such as headwall seeps, sildpe seeps, and headwater springs. This project is intended to
inform the Type N riparian rule by providingstandard methodology (field guide) for field
managers to identify SAA sensitive sites when designing harvest units.

Status:
This project was completed in 2007. One manuscript has been published ireveed
journal. This project is administered thetLandscape and Wildlife Advisory Group (LWAG).

5.2.5.3 SAA Sensitive Sites Characterizatidtroject

Description:
The purpose of this project is to document the distribution and characteristics of sensitive sites as

described by the forest practices rudesl to verify their use and habitat value for SAAs. The
project will generate information on the characteristics of sensitive sites, validate the extent to
which they are used by amphibians, and determine if other sensitive sites exist. Information from
this project could result in changes to the sensitive site criteria in the rules to better focus buffer
protection on areas important to SAAs.

Status:

This project was completed in 2006. One manuscript has been approved by CMER and
published. This projecsiadministered by LWAG.
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5.2.5.4 Sensitive Sites and Amphibiariaroject

Description:
This project proposes to use existing data from a combination of the Hard Rock project, SAA

Sensitive Sites ldentification Methods Project, and SAA Sensitive Sitesa€terization Project

to synthesize information on characteristics of FP Sensitive Sites and riparian sites important to
amphibians. If desired, a second field phase of this project would focus on remaining
uncertainties associated with seeps, includilegtification, characterization and amphibian use

on the Type N landscape.

Project Critical Questions

1 Are ruleidentified sites valuable for amphibians?
1 Are sites important to amphibians correctly identifiedudg?
1 Can the methods used to identify afcracterize sensitive sitesibgroved?

Status:
This project has not been initiated or scoped.

5.2.6 Iyvpe N Riparian EffectivenesBrogram

The effectiveness of the prescription package for Type N riparian management is uncertain
because there are maggps 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, prescriptioesedre

on assumptions that have been neither thoroughly studied nor validated. This program is ranked
first among the 16 CMER programs. This program has been divided into two sections, one for
the westside and one for the eastside, due to differences pmebcriptions and critical

guestions, which lead to unique program strategies.

5.2.6.1 Program Strategy{Westside)

The purpose of this program is to evaluate the westside Type N riparian management
prescriptions, including response of ripanaagetation, growth and mortality of buffer trees,

level of riparian functions provided, biotic and water quality responses to prescriptions (both

within the Type N system and in downstreamdisle ar i ng waters), and the
effectiveness in aching performance targets and meeting water quality standards. Critical
guestions for this program, along with the projects designed to answer them, are shown in

Table 11.

Three CMER projects evaluatéhe effectiveness of ¢hwestside Type N riparian

prescriptions. These projects dskfferent but complementary approaches to inform

adaptive management. The Westside Type N Buffer Characteristics, Integrity, and Function
(BCIF) Project examirgta random sample of westside Tylgdorest practices

applications (FPASs) after harvest to evaluate the performance of Type N prescriptions as they are
applied operationally over the range of conditions occurring in the FP HCP landscape. The Type
N Experimental Buffer Treatment Projecthiard Rock Lithologies (Hard Rock project) and

Type N Experimental Buffer Treatment Project in Soft Rock Lithologies (Soft Rock project)
focusedon aquatic resource response to Type N prescriptions in streams with competent (i.e.,
less erodible, or hard rlkcand relatively incompetent lithologies in western Washington. Both
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studies usga manipulative experimental design that comg#ne effectiveness of the riparian
buffers left in harvested watersheds to unharvested control sites. The Type N Experimental
Buffer Treatment Project in Soft Rock Lithologies seras a companion study to the Hard
Rock project. The Soft Rock project providenportant confirmation of the effect of forest
practices prescriptions on the more erodible substrates that werelandethm the Hard Rock

project.

Table 11. Type N Riparian Effectiveness Prograni Westside: Applicable Rule Group Ciritical

Questions with Associated Research Projects

Rule Group Critical Questions

Project Names

How do survival and growth rates garian leave trees change
following Type Np buffer treatments?

Westside Type N Buffer Characteristics,
Integrity, and Function (BCIF) Project

Type N Experimental Buffer Treatment
Projects (Hard Rock and Soft Rock projects

Rule Group Critical Questions

Project Names

Are riparian processes and functions provided by Type Np
buffers maintained at levels that meet FP HCP resource
objectives and performance targets for shade, stream temper,
LWD recruitment, litterfall, anéamphibians?

Westside Type N Buffer Characteristics,
Integrity, and Function (BCIF) Project

Type N Experimental Buffer Treatment
Projects (Hard Rock and Soft Rock projects
the Soft Rock projectid not include
amphibians or litterfall

How do otheibuffers compare with the forest practices Type N
prescriptions in meeting resource objectives?

Type N Experimental Buffer Treatment
Project in Hard Rock Lithologies (the Soft
Rock project testonly the forest practices
rule buffer, no alternative buffers)

How do the Type N riparian prescriptions affect water quality
delivered to downstream Type F/S waters?

Type N Experimental Buffer Treatment
Projects (Hard Rock and Soft Rock projects
the Soft Rock projedalid not include fish)

What is the frequency and distribution of windthrow in forest
practices buffers?

What site and habitat conditions @ssociated with sites with
significant blowdown?

Westside Type N Buffer Characteristics,
Integrity, and Function (BCIF) Project

Type N Experimental Buffer Treatment
Projects (Hard Rock and Soft Rock projects

Windthrow Frequency, Distribution, and
Effects Project

Are forest practices riparian prescriptions effective at protectil
groundwater flow and temperature?

No project identified

Are the Type N performance targets valid and meaningful
measures of success in meeting resoabjectives

No project identified

What is the effect of buffering or not buffering spatially
intermittent stream reaches in Type Np streams?

Discontinuous Np Project

What are the physical characteristics and functions of
accumulations of instreasiash through time?

How does amphibian use of reaches with accumulations of
instream slash vary through time?

Slash in Type N Streams Project
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5.2.6.2 Westside Type N Buffer Characteristics, Integrity, and Function (BCIF)oject

Description:
TheWestside Type N Buffer Characteristics, Integrity, and Function Project was designed to

evaluate the effectiveness of the westside Type N riparian prescriptions, including survival of
buffer leave trees, stand condition and trajectory over time, and chengearian functions,

including shade, LWD recruitment, and soil disturbance/stieank protection. A random

sample of 15 Type Np treatment sites in the western hemlock zone strata of western Washington
were selected from forest practices applicatidi3As). Treatment sites were paired with
unharvested reference sites to provide an unbiased estimate of the magnitude of change
following application of the cleacut and 56ft. buffer prescriptions. Data were also collected on

the PIP buffer prescription.

Status:

Initial postharvest sampling at 15 treatment/reference pairs were initiated in the fall of 2003.
Low-altitude photography and field measurements of canopy conditions were collected post
harvest in 2004. After a pilot project to evalulgasibility of aerial photography, the Riparian
Scientific Advisory Group (RSAG) determined that field data were needed to accomplish the
project objectives. Field data were collected on riparian stand conditions, fallen trees, LWD
recruitment, shade, chael wood loading, and soil disturbance from windthrown trees. Field
data were collected three and five years after timber harvest in the summer/fall of 2006 and
2008. A draft report was submitted for ISPR in October 2010. The report was revised to address
ISPR comments and the final report was approved by RSAG and CMER in Decembdih2011.
tenyear, posharvest data collection effort was completed in the summer of 2013. The final
report was approved by CMER October 2019. TFW Policy and the FP Board eghpiamv

further action or recommendations were needed at this time based on the resulswahthis

5.2.6.3 Type N Experimental Buffer Treatment Project in Hard Rock Lithologies (Hard
RockProject)

Description:

This study is a field experiment that assesseeftiieets ofclearcutharvest of Type N basins

with three riparian buffer strategies (compared to unharvested reference basins) during Phase 1
(2006 2011), extended monitoring in Phase 2 (2@®.7), and a current monitoring in Phase 3.
Study responses ihaled riparian stand structure, tree mortality, wood recruitment and loading,
stream temperature and cover, discharge, nutrient export, suspended sediment export, stream
channel characteristics, litterfall input and detritus export, biofilm and periphyton,
macroinvertebrate export, and streassociated amphibian density. Data on downstream effects
on stream temperature and fish populations were also assessed, where possible. Study sites were
limited to basins with basalt or other hard rock lithologies,reviiee target amphibian species

are more likely to bedund. The BACI (BeforeAfter /Controtimpact) study design includes
randomized blocks, with sites assigned to one of four treatments, including the reference.

Status

This study consisted of threears of preharvest data collection 262008 and multiple years

of postharvest data collection spanning from 20P317. The Phase 1 report is complete, and
five findings reports (one covering findings of the entire study, with separate reports for stand
structure and tree mortality, wood recruitment and loading, stream temperature and cover, and
strearmassociated amphibians) have been transmitted to Policy.
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Results of the detection probability method used in this study were published in the journal
ForestEcology and Management in 2012. Stream temperature and amphibian response results
were presented at the American Fisheries Society conference in Portland, Oregon ik &Lgust
and at the National Council on Air and Stream Improvement meeting in Sept2ddbeand at

the CMER Science Conferences in October 2016 and May 2018. Results were presented to
Policy in late2017.

The extended monitoring, Phase 2 (2012 and later; througlyeamspostharvest), included
responses for riparian stand structureg tmortality, wood recruitment and loading, stream
temperature and cover, discharge, nutrient export, suspended sediment export, stream channel
characteristics, stable isotopes, and straagociated amphibian density. The timing of data
collection variecamong the many study variables depending upon the expected response time
and expensé he finalreportwas approved by ISPR amds approved by CMEBn July 27,

2021 Temperature data collected through fall 2019 were included in the Phase 2seport
addendum

Because of the long generation time of stree®sociated amphibians, the genetic component of
this study spans the interval of 20@617. The final genetic report was approved by ISPR and
CMER in 2019. A Findings Report was developed presented to TFW Policy and the Forest
Practices Board.

Continued monitoring of the rule effectiveness through time is consistent with the study design.
Monitoring for strearrassociated amphibians (Phase 3) is currently in implementation and will be
conducted summer of 2023 and 2024 (budget allocations iuthent CMER MPS span fiscal years
2022 2025). Results from Phase 2 suggest significant declines in Coastal Tailed Frog popwations 7
and 8years posharvest that were not apparent in the initial gastvestperiod.Future monitoring

will allow identification of longetterm effects of harvest on Coastal Tailed Frog populations and other
streamassociated amphibians, including torrent and giant salamanders.

5.2.6.4 Type N Experimental Buffer Treatment Project in Soft Rock Lithologies (Soft Rock
Project)

Descrption:
This studywasa field experiment analogous to the Hard Rock project but implemented on

more erodible (soft rock, largely marine sedimentary) lithologies. This project differs from the
Hard Rock project in that:

1 employs a Multiple Beforé\fter/Controkimpact design (e.g., multiple contsiles);
1 tests only the forest practices rule buffer treatment (no alternative bufféestad;
9 does not include any amphibian, fish, litterfall, or drift measuremants;

1 includes benthic macroinvertebra@mpling rather than macroinvertebratt.

This project evaluated the effects of timber harvest in headwater basins on water temperature,
streamflow, exports of suspended sediment and nutrients from the Type N basin, and benthic
macroinvertebrate commities. Site selection was similar to the Hard Rock study except that sites

were selected in lithologies that are likely to produce adnmagned stream substrate. This project

began in 2012 and data collection ended in summer 2017, except for streanati@rapehich

extended through fall 2020. Study sites included ten Type N stream basins (seven treatment sites and
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three control sites) located in southwestern Washington.

Status:

A grant from the Environmental Protection Agency (EPA) was awarded Walksbington State
Department of Ecology (Ecology) in October 2010 that partially funded the design and first two
years implementation of the Soft Rock project. The Quality Assurance Project Plan was published in
September 2011.

Site selection was completedAugust 2012 and temperature monitors were installed. Montana
flumes were installed in four basins by Oct 9, 2012 and instrumented by January 2013 to measure
stage height and turbidity.

The final reportcovering the period from 2012017was approved by ISPR and was approved by
CMER on July 27, 2021. Extended data collection occurred through October 2020 to track the
longerterm trajectory of water temperature. Harvest in the reference sites bega im&®@ng the
end of monitoring in this study. The analysis of the 2BQ@Zemperature data was included as an
addendum to thExtended MonitorindReport. The report is available online (CMER #2021.08.24).

5.2.6.5 Slashin Type N StreamBroject

Description:
The purpose of this project is to evaluate the functional role of slash in Type N streams. In the

Hard Rock project, Pls observed high loads of hasedated slash in unbuffered stream

reaches, along with what appeared to be higher densities of tal@misder utilizing these

reaches. However, preliminary results suggest that these increased densities in slash reaches did
not extend through years 7 and 8 plaatvest. The function and physical characteristics of

instream slash have not been studie@msively and has not been systematically studied from an
amphibian use perspective. This project intends to evaluate the biotic and abiotic variables
associated with instream slash in Type N streams. To evaluate how slash changes through time,
we proposedentifying study sites representing various stand ages and time since harvest that
could be used in a chronosequence study of slash characteristics. To evaluate how amphibian use
of slash changes through time, we propose the additional inclusion of gesdyisere baseline

data for amphibian densities already exists (i.e., Type N Sitek).

Project Critical Questions:

1 What are the physical characteristics and functions of accumulations of instasdm
throughtime?

1 How does amphibian use @aches with accumulations of instream slash trapugh
time?
Status:
This project has not been initiated or scoped.

5.2.6.6 Windthrow Frequency, Distribution, and EffectBroject

Description:
Results of the Westside Type N BCIF Project indicatevhadthrow mortality in westside Type

N buffers may be common and highly variable. Many land managers have observed this as well.

In response to this concern, RSAG included a windthrow assessment into the three major Type N
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riparian effectiveness projectddrd Rock, Soft Rock, and ENREP), as well as the Westside
Type F exploratory project.

Status:

The windthrow results from the two westside Type N studies are currently being considered by
the TFW Policy Type N alternative prescription workgroup. Windthwas also measured in

the Westside Type F Riparian exploratory study and will be further incorporated into the
Effectiveness study, which is currently being designed. RSAG has begun scoping a project to
build a metadatabase of existing windthrow data froevipus and ongoing CMER and DNR
projects. This project is queued to use any available unspent funds.

5.2.6.7 Program StrategyEastside)

The purpose of the eastside program is to evaluate Type N riparian management prescriptions,
including response of ripariaregetation, growth and mortality of buffer trees, level of riparian

functions provided, biotic and water quality responses to prescriptions (both within the Type N

system and in downstream fishe ar i ng waters), and thevipgrescripfj
performance targets and meeting water quality standards. Critical questions for this program,

along with the projects designed to answer them, are shown in Table 12.

The Eastside Type N Forest Hydrology Project developed by SAGE consengsof follow

up studies that will examine eastern Washington headwater streams with the final intent of
effectiveness monitoring. Given the importance of flow as a transport mechanism between non
fish-bearing and fistbearing streams and the uniquadtions these streams exhibit, SAGE,
through the ENREP study, decided that determining the hydrology of Type N streams would be
the first step in laying the groundwork for additional studies. By understanding forest hydrology
we will better understand apally intermittent reaches and where they are likely to occur across
eastern Washington, thus providing additional information to help correctly delineate the Type
Np/Ns break.

The ENREP study will help determine if, and to what extent, the prescgdband in the Type

N Riparian Prescriptions Rule Groapd/or a related commonly applied prescription affording
more protection than the current rules require (i.e;léugth twoesided 56foot no-cut RMZs)are
effective in achieving performance targatsl water quality standards, particularly as they apply
to sediment and stream temperature in eastern Washington. ENREP moved forward into
implementation, so the TWIG group has converted into an active project team.

Table 12. Type N Riparian Effectivenss Programi Eastside: Applicable Rule Group Critical
Questions with Associated Research Projects

Rule Group Critical Questions Project Names SAG

How do survival and growth rates of riparian leave trees chg Eastside Type N Buffer
following Type Np buffetreatments? Characteristics, Integrity anq RSAG
Function (BCIF) Project
Are riparian processes and functions provided by Type Np

buffers maintained at levels that meet FP HCP resource Eastside Type N Riparian
objectives and performance targets for shade, stream Effectiveness Project SAGE
temperature, LWD recruitment, litterfall, and amphits? (ENREP)

Are riparianprocesses and functions provided by the Type | Eastside Type Ns
Ns Equipment Limitation Zone maintained at levels that Intermittent Streams
meet FP HCP resource objectives and performance targets Project (ENSP)
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for stream temperature and sediment delivery

What are the characteristics of eastern
Washington Type N stream channels and | gastside Type N Forest

Program riparian areas_and how do they vary acros Hydrology Project
Research eastern Washington? SAGE
Questions Do different types of Type N channels Eggg:ggnggzep'\:o%g?”an

explain the variability in the response of J

Type Nchannels to forest practices?
What is the effect of buffering or not buffering spatially Eastside Type N Riparian | SAGE
intermittent stream reaches in Type Np streams? Effectiveness Project TWIG
How do the Type N riparian prescriptions affect wajeality .
delivered to downstream Type F/S waters? No projects yet scoped SAGE

UPSAG

No projects yet scoped (see RSAG
Groundwater Conceptual
roundwater Conceptu SAGE

Model Project) WeISAG
e

Are forest practices riparian prescriptions effective at protec;
groundwater flow and temperature?

5.2.6.8 Eastside Type N Buffer Characteristics, Integrity, and Function (BCIFjoject

Description:
The Eastside Type N Buffer Characteristics, Integrity, and Function (BCIF) Project, managed by

RSAG, is designed to evaluate #iéectiveness of the eastside 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 strbank protection. RSAG

proposedo examine a random sample of eastside Type N riparian FPAs to evaluate the
performance of Type N prescriptions as they are applied operationally over the range of eastside
Type N streams.

Status:

RSAG attempted to implement this project in 2004 agwin in 2006, but was unable to find an
adequate number of study sites because there were very few FPAs where landownerstproposed
apply the eastside Type N prescriptions. Most landowners opted to simply stay out oftthe 50
Type N management zonather than implement the thinning or pattht prescription. RSAG
documented these findings in a series of memos. Due to the lack of suitable study sites, this
study has been placed bald.

5.2.6.9 Eastside Type N Forest Hydrology Projg&tHS)

Description:
The Eastside Type N Forest Hydrology Project was designed to determine the spatial

characteristics of late summer surfacater discharge across eastern Washington FP HCP lands.
The project explored whether there was a set of readily identified externatirestics that

could be used to group and/or remotely identify stream reaches that exhibit similar hydrologic
characteristics.
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Status:

The study design for the FHS project was approved by CMER in December 2009. Field work
was completed in 2012. The FH&port was completed in 2014, and sent to ISPR for review in

late 2014. The report was updated and approved by SAGE and CMER in 2015 and was received
by Policy in 2016.

5.2.6.10 Eastside Type N Riparian Effectiveness ProjéENREP)

Description:
The ENREP study iV determine if, and to what extent, the prescriptions found in the Type N

Riparian Prescriptions Rule Groapd/or a related commonly applied prescription affording

more protection than the current rules require (i.e;lémgjth twesided 56foot no-cut RMZs)

are effective in achieving performance targets and water quality standards, particularly as they
apply to stream temperature and discharge in eastern Washington.

The objectives of the ENREP study are: (1) quantify the magnitude of change infiaream
canopy closure, water temperature, suspended sediment transport and wood loading within
eastern Washington riparian management zones (RMZ) following harvesting within current rule
constraints; and (2) evaluate the effects of these changes on dmammstaters where possible.

This study uses a blocked Multiple Befokéter/Control Impact (MBACI) design with reaches
nested within Type Np basins. Each treatment basin is paired with a reference basin. Data will be
collected tweyearspretreatment and at least twears postreatment.

Status:

The ENREP study design was approved by CMER to go to ISPR in November 2016. While the
study design was at ISPR, CMER staff evaluated potential sites during the summer of 2017. The
design was madfied to incorporate site specific information as requested by ISPR and ISPR
approved the study design on January 24, 2018. The study design, prospective findings reports,
and implementation plan were approved by CMER on March 27, 2018 and project
implemertation began late summer 2018.

The initial GIS office screening identified 121 Type N basins that appeared to meet study
criteria. Of these, landowners identified 26 for possible inclusion in the study. Field
reconnaissance of the 26 basins revealed gui&ble basin pairs for inclusion in the study,
Springdale, Blue Grouse, and Tripps. After these initial basin pairs were identified, two
additional basin pairs were located, Coxit and Fish Creek.

Two years of prénarvest data (starting spring 2019yéhaeen collected at the Springdaled

Tripps basins. Harvest treatments were completed in 2021, and harvest year data has been
collected at these basins. Two years of {hastest data collection are planned for 2022 and
2023. At Blue Grouse, pHearvesidata collection began in 2019. Due to labor shortages and an
extremely active fire season in the summer of 2021, hanesdelayed at Blue Grouse, and
completed in February 2022. Given this delay, the data collection has captured three years of
pre-harvest dataMonitoringwas extendedtthe Blue Grouséasinthrough 2023 and 2024 to
capture two years of pekarvest data.

Due to the tweyear delay in locating the Coxit and Fish Creek sites, first yedngmeest data
collectionbeganspring2021.0One year of préarvest data has been collected at these sites.
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Harvest treatments are anticipated summer 2023.
5.2.6.11 EastsideTypeNs EffectivenesdProject (ENSP)

Description:
The Eastside Ns Effectiveness Project will determine if and to what extent the prescription found

in the Type N Riparian Prescription Rule Group for Ns streams in Eastern Washington maintain
performance targets and water qualitith a particular focus on effects in downstream typed

waters. A substantial number of stream channels in the forested areas of Eastern Washington are
managed as Ns streams (ff@h-bearing seasonally dry). Some of these channels flow directly

into TypeF waters (fishbearing), while others occur directly above the point in the channel

defined as the uppermost point of perennial flow. These channels are not protected by leaving
treed buffers, and the effect to downstream channel stability and ripami@iofis remains

largely untested.

This projectds objective is to develop a Ilite
examine the effect of applying the Ns rules on the Type Np and Type F waters lying
downstream.

Project Critical Questios:
The literature review seeks to answer the following critical questions:

1 To what extent does applying the Eastern Washington Type Ns ripagsariptions
affect the water quality, quantity, and stream channel stability of downstream Typed
waters?

1 To what extent if any does not buffering Ns stream channels decrease tfiewase
increase magnitude or frequency of scouring flows in downstream Tyateds?

1 To what extent if any does not buffering Ns stream channels increasdengieratue,
turbidity, or sediment in downstream Typed waters?

1 To what extent, if any, does not buffering Ns streams affect the amatheroiel
stabilizing wood, and is there evidence this leads to changes in channel siability
sediment production arrduting to downstream typeauaters?

Status:
Not currently being scoped. Study design development is planned following the ENREP study.

5.2.6.12 Literature Review and Synthesis Related to the Salvage of Fire Damagebder

Description:
This project was intended fwovide current peereviewed science related to the practice of

salvaging fire damaged timber on Washington forests. The focus was on literature evaluating
timber salvage after fire damage and its effects in and near riparian areas located in Eastern
Washington and other regions throughout the country, and also studied what helps identify the
best available science as it relates to various methods of timber salvage and the resulting
regeneration of upland sites.

With the increased severity wfildfires, insect damage, and high wind events there is an

associated increase in salvage FPAs. There is a need to understand if these approved salvaged
harvests are adequate at maintaining water quality and performance targets. As required under
WAC, appoved salvage permits must meet or exceed the protections and functions provided by
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existing rules.

This summary will serve as the basis for discussion within the AMP about the need and ability to
identify and test best management practices for salvagetpg

Project Critical Questions:
The literature synthesis seeks to answer the following critical questions:

1 What are the effects of salvage logging on riparian forest stands and hewotzgical
damage to riparian functions from salvage loggingeoced?

1. Are there any significant differences between harvest methods in burnethateas
potentially pose a greater risk to aquatéisources?

a. To what extend does application of logging slash on skid trails affect sediment
delivery tostreams?

b. Is there a ifiference in sediment delivery between salvage logging on snow
covered versus nesnow covered land?

2. Does soil disturbance from logging in burned areas increase erosion and aélivery
sediment tstreams?

a. Do different logging methods change thespacts?
b. What effects does hydrophobic soil have on erosion and sedilelergry?
1 How can riparian forest stands and associated riparian functions be restorfeafter

1. To what extent does leaving standing and dead trees within the RMZ cortibute
riparianfunction?

a. To what extent does down wood reduce erosion and sediment delivery to
streams and wetlands? To what extent does the risk of sediment delivery
change with stream and side slope gradients, different soil types, ahevith
intensity of théourn?

b. To what extent do live standing trees and dead standing trees immediately
adjacent to or over the stream bank contribute to bank stability? Are there any
differences in the benefits provided by standing treestusips?

c. To what extent does standingés provide levels of shade that will mitigate
the warming of streams or wetlands®uffer width critical and does this vary
by streansize?

d. To what extent are there differences between the rates of large woody delivery
over time to streams where the hed RMZ is left in place, compared widhe
that is harvested and then replanted or allowed to reseed naturally after fire?
Are there biogeographic areas that require or do not require replanting after
salvageharvest?

e. To what extent does excessive deahding and/or down wood post faifect
the reforestation of the upland forest stand and the riparea?

f. To what extent do standing dead or down trees help promote the establishment
of new seedlings post fire (whether planted or naturalseeded)?

Status:
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The literature review proposal was approved by SAGE in December 2016. CMER and Policy
approved this project and funding for the project in January 2017. A contractor was selected and
the operating contract completed in March 2017. gitagect was completed and CMER

approved in March 2018.

5.2.7 TIype N Amphibian Response Prograffaffectiveness)
5.2.7.1 Program Strategy

The restricted distribution of streaassociated amphibians (SAAs) and the lack of information

about them required development afanphibian response strategy that differs from that of

many other rule groups or programs. The Type N Amphibian Response Program began with
development of tools needed to implement the Type N buffer rule for sensitive sites (i.e.,

methods for identifying@nd characterizing SAA sensitive sites) and procedures to detect and
determine the relative abundance of SAAs for monitoring purposes. During this time, other

projects were undertaken that were designed to determine critical monitoring questions for

some pecies (i.e., tailed frog literature review and rratalysis) or to answer specigsecific

L-1 questions (i.e., related to Dunnés and Van
administered by LWAG. This program is ranked third among the 16 CMER programs.

The uneven abundance and distribution of SAAs limit study options for the amphibian response
program. LWAG determined that an extensive monitoring project for SAAs would not provide
useful information for the AMP, and the uneven distribution of SAAs prtedeeffective

integration with other monitoring projects. LWAG concluded that any monitoring program must
focus on those physical factors (e.g., geology) that appear to affect SAA distribution, abundance,
and response to timber harvest (i.e., the TypexpeEmental Buffer Treatment Project in Hard

Rock Lithologies).

The purpose of this program is to address critical questions about the response of SAAs to forest
practices, particularly the Type N riparian prescriptions. Many uncertainties exist abosit &AA
distribution, life history, habitattilization patterns, and population dynamics. Uncertainties also

exist on the effects of forest practices on SAA habitats and the response of SAA populations to
these changes. Consequently, the Type N riparian sslenges that buffering of perennial Type

N streams around Asensiti v-gualtySAAhakstat)fvidd i t es t ho
contribute to maintaining the viability of SAA populations. These assumptions and uncertainties

have been examined and usedievelop a series of sujuestions under the main critical

guestion Table 13.

Table 13. Type N Amphibian Response Program: Applicable Rule Group Critical Questions with
Associated Research Projects

Rule Group Critical Questions Project Names

Is strearmassociated amphibian (SAA) population viability maintained by the Typ¢
prescriptions?

Do SAAs continue to occupy and reproduce in the patch buffers?| gaa Detection/Relative

Abundance Methodology

Do SAAs continue to occupy and reproduce iretiigpment Project

limitation zone (ELZ)only reaches?
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If SAAs do not continue to occupy the HEirdy reaches, do they+e ;ﬁ?f?a rNTIrEeXapt%rlaﬂtegr?)l' ect
occupy those reaches before the next harvest? ; . I
Program in Hard Rock Lithologies
Research How doesSAA habitat respond to the sensitive site buffers?
uestions 0
Q How does SAA habitat respond to variation in inputs; e.g., sedime \P/rg' n Dykeos
. ject
litterfall, wood?
How do SAAopulations respond to the Type N prescriptions over| Coastal Tailed Frog
time? Extensive Project
What are the common findings and inconsistencies in published | Tailed Frog Literature
studies on the effects of timber harvest on tailed frogs? ReviewProject
Rule Group Critical Questions Project Names

What can be learned from a metaalysis of published data and
unpublished data on tailed frogs in managed forests?

Are published generalizations on the relationship between parent
geology andailed frog abundance correct and consistent?

Tailed Frog Meta
Analysis Project

Tailed Frog and Parent
Geology Project

What are the common findings and inconsistencies in published
studies on the habitat associ
salamanders?

Does territoriality confound interpretation of SAA relative abundar]
in relation to specified habitats?

How does large wood and decay class affect the distribution and
abundance of Van Dykeds sal am

How common are theripariami cr ohabi tats t ha
salamanders and how does harvest under current FP rules effect
persistence of those microhabitats and the species?

Dunnés Sal a
Project
Van Dykeods
Project

What are the effects of variolevels of shade retention on the stred
breeding SAAs?

Is there an optimum level of shade retention?

Buffer Integrityi Shade
Effectiveness Project

What are the effects of three buffer treatments on SAAs two years
harvest?

AmphibianRecovery
Project

Type N Experimental
Buffer Treatment Project
in Hard Rock Lithologies

How do SAAs utilize intermittent stream reaches at or near the ori
of headwater streams?

How do sitespecific factors (e.g., streams dominated by ground
water) affect abundance and condition of amphibian populations?
What is the frequency of occurrence of discontinuous surface flow
streams across the landscape?

Discontinuous Np Projeq

What is the effect of roagenerated sediment am-stream
amphibians?

No current project

What is the effect of fertilizer and herbicides applied as a silviculty
treatment on amphibians?
What are the exposure risks of herbicides applied as a silviculturg
treatment to amphibians?

No currentproject
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Does the distribution of FP HGBesignated amphibians on FP
managed lands across Eastern Washington warrant inclusion in
CMER research?

How should changes in detection across soil andeairperature
ranges affect use of previously completed studies?

How do Coastal Tailed Frog populations respond to the Type N | Coastal Tailed Frog
prescriptions over time? Extensive Status Project

Eastside Amphibian
Evaluation Project

No current project

5.2.7.2 SAADetection/Relative Abundance Methodologyoject

Description:
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 aesearch/monitoring methodology to detect amphibians and determine their relative
abundance. The most widely used methods produceviigéince estimates, and detection
probabilities are unknown.

Status:
This project was completed in 2006, and detaileelasen published in Journal of Wildlife
Management.

5.2.7.3 Tailed Frog Literature ReviewProject

Description:
Of the seven SAAs addressed in the FP HCP, the two tailed frog species are the most extensively

studied due to their wide distribution in tbeastal Pacific Northwest. There are enough

published studies on this species that a synthesis of those results will be useful in helping LWAG
develop a research and monitoring program. A draft literature review was completed in 2011.
The recent reclassifation of the tailed frog into two species required the review to be

restructured while in progress, to reflect that taxonomic revision.

Status:

The draft review was completed in 201tlwas submitted to LWAG for review in December
2011 and it went to CHR in March 2012. It was approved to go to ISPR in October 2012.
was returned from ISPR review in June 2013. The final report was finalized in 2015.

5.2.7.4 Tailed Frog MetaAnalysisProject

Description:
Published and unpublished data are being subjecteth&taanalysis that will relate tailed frog

abundance with habitat conditions created by timber harvest. This analysis may or may not
support the conclusions of the tailed frog literature review described above, and will likely
identify other factors relat to tailed frog distribution and response to timber harvest that will be
useful in developing the Type N Amphibian Response Program. The recent reclassification of
the tailed frog into two species required the raatalysis to be restructured while irogress, to
reflect that taxonomicevision.

Status:

The six data sets were formatted, checked for quality assurance / quality control (QA/QC), and
analyzed in a pilot study that was published as a CMER report in 2002. LWAG decided not to
continue developent of a potentially larger project because of issues withcoaforming
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datasets, and inability to integrate corrections addressing detectability, both of which prevented
rigorous analysis.

5.2.7.5 Tailed Frog and Parent Geologiroject

Description:
Recent studies in managed forests have emphasized the relationship between parent geology,

stream substrate composition, and tailed frog abundance. A general hypothesis has emerged that
tailed frogs are most abundant in streams on litholabegsproduce hard or competent rock

(e.g., volcanic basalt) versus those that do not (e.g., marine sandstones). However, a study in
Olympic National Park found that tailed frogs were abundant on both marine and volcanic parent
material, and a broader regal study, performed in 2008, did not find a clear pattern linked to
lithologies. These studies were largely observational and the distinction between geologies was
extrapolated from the results. The Tailed Frog and Parent Geology project would testithe pa
geology hypothesis throughout Washington.

Status:
This project has not been scoped.

5276 Dunnds SaHrggeatander

Description:
The FP HCP indicates that LWD may be i mportan

However, general habitat descriptions both species emphasize the importance of streamside

rocky substrates. A literature review to determine the basis for the LWD connection to these

species was completed external to CMER in 2000. The initial field phase of this project,

completed in coopation with the Forest Service in 2001, was designed to provide additional
information on the role of LWD in these speci
across too few sites to complete an effective analysis, so a second phase afdigddkiplace

in 2003.

Status:
Analysis of data from both phases has been completed and a final report was approved by CMER
in 2011.

5.2.7.7 Buffer Integrity i Shade Effectiveness (AmphibianByoject

Description:
Timber harvests result in twmportant, immediate physical changes: reduction in shade levels

and increased sedimentation. During harvests these changes are coupled, so it is typically not
possible to partition their respective contributions. Understanding their individual effects is
important because sediment is suspected of having largely negative effects, whereas shade
reduction has potentially positive effects. The Buffer Integri8hade Effectiveness Project
examined the effects of reducing shade on a scale that minimizes sediomeeffects. This

project examined the effects of three levels of shade reduction on SAA density, body condition,
and spatial distribution, as well as water temperature, primary productivity, litterfall and
macroinvertebrates. This is a cooperativggubbetween Longview Timberlands LLC and

CMER. Longview Timberlands LLC completed a pilot study in 2003 and initiated a broader
study in 2004. The study area was increased with CMER approval to include WidiRwored

sites on the Olympic Peninsula. Thougk original study was intended to address all major

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 40



20242025 Biennium CMER Work Pl

groups of SAAs (i.e., tailed frogs, torrent salamanders, and giant salamanders), the available
SAA-occupied sites on the eastern Olympia Peninsula lacked the giant salamanded species
Copeds ganded pressnboh munh of the peninsula. Hence, the Olympic portion of the
study addressed only tailed frogs and torrent salamanders.

Status:

The first two years of prreatment sampling occurred in 2006 and 2007. Treatments were
implemented during the wier of 20072008, and two years of peseatment sampling were
completed in 2008 and 2009. A draft report was completed in 2012, underwent CMER review,
and went to ISPR in mi@013. The report was revised several times, approved by ISPR in
August 2018, ad final approval by CMER occurred in October 2018.

5.2.7.8 Amphibian Recoveryroject

Description:
In 1998, the National Council for Air and Stream Improvement (NCASI) funded a study by Dr.

Rhett Jackson on the effects of three buffer treatments on headweaenstn the Willapa Hills

and Olympic Peninsula. Many of the FP HCP SAAs occurred on these sites. The NCASI funding
covered a year of pieeatment data and immediate pbatvest sampling. CMER funding

allowed for the collection of an additional two yeaif postharvest data.

Status:

This project was completed in 2003, and four journal articles have been published. One of the
publications addresses amphibian response and contains information pertinent to the Type N
Amphibian Response Program.

5.2.7.9 Water Tenperature and Amphibian Use in Type Np Waters with Discontinuous
Surface Flow Project (formerly Amphibians in Intermittent StrearRsoject)

Description:
The Water Temperature and Amphibian Use in Type Np Waters with Discontinuous Surface

Flow project (i.e., Discontinuous Np project) seeks to evaluate the influence of discontinuous
surface flow in Type Np Waters on stream temperature and amphibian use. This project will
inform the effectiveness of FP rules for riparian buffer placement on Tgp&/&ers, including
insights on buffer placement to maximize resource protection to support the Overall Performance
Goals of meeting water quality standards and the-teng viability of covered species. The

scoping of this project will incorporate a sigasis of existing CMER data and relevant published
literature. Determining the influence of intermittent reaches on water temperatures-and FP
designated amphibian use would provide important information for evaluating the relative
benefits of riparian bdérs on intermittent reaches, ultimately informing the riparian buffer rule

for Type N streams.

Project Critical Questions:
1 What is the effect of buffering or not buffering spatially intermittent stream reaches in
Type Np streams?
1 How do strearassociatedmphibians (SAAs) utilize intermittent stream reaches thear
origins of Type N (headwatesjreams?

1 How do sitespecific factors (e.g., streams dominated by ground water) affentlance
and condition of amphibiamopulations?

1 What is thefrequency of occurrence of discontinuous surface flow in streams across the
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landscape?

Status:
Scoping is currently underway and anticipated to be completed in FY22.

5.2710Van Dykebs PBjad amander

Description:
The Van Dykeds s alVdashingtahState, is the least dtuddof thie séven

Forests and Fish FEbvered amphibian species; it is not adequately addressed by any previous

or current study. Conflicting information exi
salamandermmanaged landscapes. This species has sadapted life history, which may

make it vulnerable to Forest Practices activities, especially under future probable climate change
scenarios for the Pacific Northwest.

LWAG completed a literature review andsambled occurrence information to inform study
design development. Additional effort to address duplicity and poor accuracy in the occurrence
database is recommended to support a more comprehensive understanding of the historic
distribution. Future work siuld be considered and a more accurate database of known
occurrence information will inform alternative study design frameworks.

Project Critical Questions:
1 How do SAA populations respond to the Type N prescriptionstover?

1 How common are theripariani cr ohabi tats that support Van
how does harvest under current FP rules effect the persistence of those micrarabitats
thespecies?

1 What are the common findings and inconsistencies in published studieshabitiaé¢
associationsfo Dunndés a nsdlamdraders?Dy k e 6 s

1 How does large wood and decay class affect the distribution and abund&face of
Dy k satamander?

Status:
A literature review that also addressed known distribution, was completed in FY 2019. This
project has not beestoped.

5.2.7.11 Eastside Amphibian EvaluatiofProject

Description:
Previous CMERsupported research informing the effectiveness of Forest Practices in meeting

the Overall Performance Goal of maintaining ldagm viability of other covered species

focused entirely on managed landscapes in western Washington. The Type N Experimental
Buffer Treatment Project in Hard Rock Lithologies focused entirely on managed landscapes in
western Washington. The reason for this focus is because mostdsifated P-covered

amphibians have westside distributions, and those with eastside distributions are behaved to
little overlap with eastside managed FP landscapes. However, this latter assumption is based on
limited coarsdevel data available from Washingt@AP Analysis modeling. A focused
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inventory would be required to determine the actual distribution overlap in madaagedapes.

LWAG proposes to conduct a literature review and develop a distribution map overlaying the
occurrences of FP HCleesignategmphibians with Fifnanaged lands in eastern Washington.
Two FRdesignated amphibians, Coastal Tailed Frog and Rocky Mountain Tailed Frog, are
known to occur East of the crest of the Cascades. These products will help infolesigifated
amphibian distribtion on eastside managed landscapes as well as priorities for future CMER
work. The Eastside Amphibian Evaluation Project is a relatively simple occupancy study being
considered to address the distribution of FdRignated amphibians, to determine ifithei
distribution on eastside managed landscapes deserves larger study attention. The study would
incorporate the probability of detection to ensure accurate occupancy descriptions across the
eastside FFR landscape. Note: This project is listed under TypaphiBian Response

Program, but its assessment may encompass at least some of the Type F landscape.

Project Critical Questions:

1 Does the distribution of FRBesignated amphibians on4akanaged lands acrosastern
Washington warrant inclusion in CMERseach?

Status:
This project is under consideration and has not yet been scoped.

5.2.7.12 Coastal Tailed Frog Extensive Statlroject

Description:
The proposed Coastal Tailed Frog Extensive Status project is motivated by the negative response

to harvest of Coastdlailed Frog observed in the Type N Hard Rock project at the headwater
subbasin (harvest unit) scale @d 8 years posharvest. A broader, landscapeale

assessment of Coastal Tailed Frog occupancy across the landscape will provide insight into the
current status of this FBesignated species. This project would build on previous CMER work
including a literature review on the species completed in 2015, baseline genetic neighborhood
effort to explore population bottlenecking conducted in 2088 as a art of the Type N Hard

Rock project, and the streaassociated amphibian response data from the Type N Hard Rock
project. Improved genetic analysis tools are available to evaluate Coastal Tailed Frog status for
both longterm Type N Hard Rock Study sitesdaat broader spatial scales greater than

individual Type N basins.

Project Critical Question
1 How do Coastal Tailed Frog populations respond to the Type N prescriptiorsre/2r

Status:
This project has not been initiated or scoped.

5.2.8 ExtensiveRiparian Status and Trends Monitorin@rogram
5.2.8.1 Program Strategy

The purpose of the Extensive Riparian Status and Trends Monitoring Program is to provide data
needed to evaluate landscagmale effects of implementing forest practices riparian
prescriptions. This information will inforiBtate and Federal regulatory ages whether the
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forest practices rules can meet Clean Water Act requirements and riparian resource objectives at
the landscape level. Knowing what is on the landscape is also important to help CMER

prioritize, plan, conduct, and interpret other CMER ®siédind monitoring work. It would aid

in making decisions about where best to focus CMER research efforts and answer questions
about the scope of inference and importance of study findings. Critical questions for this

program are showin Table 14

An extensive temperature and riparian conditions effort was initiated ir&007e projects of that
program were designed to obtain an unbiased estimate of the distribution of stream temperature and
shade and of riparian standaracteristics on streams across FP HCP lands and, with resampling, the
projects were intended to identify trends in these indicators. Those projects were stratified by the east
and west portions of the state and by F and N stream types. That effalise@ginued after the

first sampling event when CMER recommended to Policy to pursue remote sensing techniques as an
alternative to fieledbased data collection.

After discussions evaluating the results from the initial effoR,o | i cy di r ensileed RSAG
high-level options for how to move forward on extensive monitoring as well as options for other
extensive studies. This should include perspectives considering the past and future as well as existing

technologies. RSAG should also consider otheritnong approaches to landscapes v e | perfor man
(July 11, 2013 Policy meeting noteRSAG was asked by CMER and the TFW Policy Committee
to provide a fAhigh | evel 0 assessment of using

projects within this prgram. In response to the Policy request, RSAG moved forward with
projects that would investigate the utility and e@stectiveness of using remote sensing
technology (i.e., LIDAR, aerial, and satellite imagery) for assessing the status and trends of
riparian stand conditions and functions across all HCP lands. The RSAG investigations to date
have provided a good understanding of the availability, feasibility, limitations and relative cost
for using some of the newer remote sensing technologies to candensive (status and trends)
monitoring. Policy and CMER are currently working together to develop specific research
guestionsthat will provide RSAG direction on how to proceed with future projects in this
program.

Table 14. Extensive RiparianStatus and Trends Monitoring Program: Applicable Rule Group
Critical Questions with Associated Research Projects

Rule Group Critical Questions* | Project Names

What is the current status of riparian conditions and the-sfigRified functions in analong Type F/N streams
on a statewide scale, and how are conditions changing over time?
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What is the distribution of maximum summer
stream temperature andday mean maximum
daily water temperature on FP HCP lands, an
how is the distribution changing over time as t
forest practices prescriptions are implementeg

What proportion of stream length, at the Extensive Ripariaistatus and Trends

E:aosg(argzh landscape scale, on FP HCP lands meets spel Monitoring Temperature, Type F/N Westsi
Questions benchmarks for water temperature, and is this gytensive Riparian Status and Trends

proportion changing ovetime as the forest Monitoringi Temperature, Type F/N Eastsid
practices prescriptions are implemented?

. . Extensive Riparian Status and Trends Monitg
What are current riparian stand attributes on F; Vegetation, Type F/N West/Eastside

HCP lands, and how are stand conditions
changing over time as the forest practices
prescriptions are implemented?

How does strearshading change with buffer width and intensity of management across a range of stand ty
characteristics in Washington?

Program How does stream shading change with buffer | _. . .
Research width, stand conditions, and treatments (e.g., gﬁgrlan Characteristics and Shade Respon
Question basalarea, density, age, height, and thinning)? y

* Currently being developed as a joint Policy/CMER effort.

5.2.8.2 Extensive Riparian Status and Trends MonitoririgTemperature, Type F/N
Westside (Initial Statugffort)

Description:
This project is intended to develop unbiased estimates of the frequency distribution of Type F/N

stream temperatures across FP HCP lands in western Washington. Stream temperatures are
monitored upstream and downstream from esotly reach. Along with stream temperature
measurements, air temperature, shade, riparian vegetation type, LWD, and several channel
measurements are collected

Status:

Sampling has been completed. The final report was initially reviewed by RSAG and CHRIER th
revised again based on comments received during ISPR of the Eastside Type F report. The
revised report was reviewed by RSAG, CMER, and ISPR. The final report was approved by
CMER on April 23, 20109.

5.2.8.3 Extensive Riparian Status and Trends MonitoririgTemperature, Type F/NEastside
(Initial Status Effort)

Description:
This project is intended to develop unbiased estimates of the frequency distribution of Type F/N

stream temperatures across FP HCP lands in eastern Washington. Stream temperatures are
monitorad upstream and downstream from each study reach. Along with stream temperature
measurements, air temperature, shade, riparian vegetation type, LWD, and several channel

measurements are also collected.

Status:
Approximately 50 sites were sampled in Typstfeams over the 2007 and 2008 summer
seasons. The revised report was completed and approved by Policy in June 2013.
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Initial site screening occurred in the summer of 2008 in Type N streams. Only 10% of the sites
inspected had flow during the sumnmeonitoring season (site requirement), when peak
temperatures occur. The Policy committee decided to deprioritize the Eastside N strata as part of
a negotiated settlement of the Master Project Schedule in 2014.

5.2.8.4 Extensive Riparian Status and Trends Monitog i Vegetation, Type F/N Westside
and EastsideProjects

Description:
This effort is currently undergoing further development. The Type F/N eastside and westside

studies are expected to be performed concurrently. These projects will assess riparimmsondit
in Type N, F, and S stream reaches across FP HCP lands in the state in order to estimate
conditions statewide. The method(s) of sampling has yet to be determined. The vegetation
assessment component will consider the recommendations from the Exiipsitian

Vegetation Monitoring Remote Sensing Pilot Study that was completed in the Mashel River
Watershed by the Precision Forestry Cooperative (PFC) at the University of Washington. The
feasibility of using the same sites used in the Extensive Rip&t&tus and Trends Monitoring
temperature study will be investigated.

Status:

In 2006 a pilot study evaluated the accuracy of deriving riparian stand metrics from different
scales of aerial photos compared to stand data from ground surveys. The aoctrasdtaed

that largescale aerial custom photography could meet riparian assessment needs if combined
with other remote sensing (e.g., Lidar) to accurately locate streams. Further study to evaluate the
utility and cost effectiveness of using other rens®esing technology including satellite

imagery was recommended, but no new work was planned in 2006.

A literature synthesis was completed by the PFC at the University of Washington in June of
2015. PFC reviewed articles on the use of remote sensinglicaéy the cost and value of
various remote sensing tools to quantify 13 riparian forest metrics. This literature review was
specifically requested by Policy in March of 2015 to inform decisnakers on what remote
sensing methods they may want to test pilot project.

The purpose of that first pilot project was to determine if remote sensing can be used in
conjunction with traditional field work to accomplish the purposes established in the CMER
Work Plan and the Monitoring Design Team report (MDT20d0r extensive status and trend
vegetation analysis. This project looked at riparian vegetation on all streard $$p&s Np and

Nsd and all ownerships in the Mashel watershed under the "Extensive Riparian Vegetation
Monitoring - Remote Sensing Pilot Styd\greement No. IAA 1&05". CMER and Policy
approved this pilot project for riparian extensive vegetation monitoring, which began in
November of 2015 and was completed in July of 2@Cbping for a second pilot, the

Extensive Riparian Vegetation Monitog Implementation Pilot Study, was completed by PFC
in June of 2018. This study was intended to explore the feasibility of applying the methodology
and model to other regions of the state and provide a better understanding of remote sensing
data availabily, cost, and recommendations for how to implement an inventory of riparian
vegetation conditions across FP HCP lands in Washington State. The scoping document and
prospective findings report were delivered to Policy in 2019.

The key component of this stywas to test the transferability of forest inventory models
developed in the Mashel watershed to other watersheds. Although the original intent was to
implement this pilot in eastern Washington and then the northwest coast, an opportunity arose to
RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 46



20242025 Biennium CMER Work Pl

test t using existing field data from the Olympic Experimental Study Forest. The transferability
of Mashel models to predict DBH, basal area, and stand density were tested using forest
inventory plot data that was collected by DNR in the Olympic Experimerdatd Sorest

(OESF). The final report was approved by CMER in January of 2020 and was presented to
Policy in May of 2020.

Based on this previous work, RSAG and CMER developed and approved a Status and Trends
Strategy and presented it to Policy in October of 2019. CMER has requested that Policy provide
direction on the priority questions that need to be addressed prior tmipgpany additional
Extensive Status and Trends projects. A joint CMER/Policy workshop was held on extensive
monitoring methods and efforts in use by other entities to help irtiosnto advancéhe FP

Adaptive Management Progragfforts. Further action o implementation depends on the

outcome of ongoing CMER and Policy deliberations

5.2.8.5 Riparian Characteristics and Shade Respor&teidy

Description:
The purpose of this study is to estimate how stream shade responds to a range of riparian harvest

treatments within and among environments (ecoregions) common to commercial forestlands
covered under the Forest Practices Habitat Conservation Plan (FPHCP). This study will use a
before/after empirical research approach based on-fatar experimentalekign to estimate

stream shade response to different riparian buffer configurations. The two factors to be examined
are: 1) strearadjacent neharvest zone width and 2) adjacetand harvest intensity.

Results from this study will help the Adaptive Maeatent Program interpret and respond to
ongoing and future monitoring studies that directly test both shade and temperature, and will
provide information about how well alternative riparian buffer prescriptions meet shade targets.
Four study alternativesere identified in the approved scoping document and presented to the
TFW Policy Committee. In November 2018 Policy directed CMER to devesbypdy design
based on CMEROGs preferred alternative.

Status:

A projectScopingDocument was approved by Policy imMember 2019The Study

Design was approved by ISPR January 2022, and approved by CMER on March 22, 2022.
A field trial was conducted summer 2022 to validate the field methods, logistics, analytical
work flow, and to enable refinement of the study cosineges.

5.2.8.6 Wood Recruitment Volume and Source Distances from Riparian Buffersject

Description:
Forest Practices Habitat Conservation Plan (FPHCP) uses riparian buffers to meet the functional

resource objective for large wood recruitment/ habitat coxitgleéSourcedistance curves and

volume estimates developed with data from unmanaged forests in western Oregon (McDade et
al. 1990) and various wood recruitment models (i.e. FEMAT) were used to design the FPHCP
riparian buffers. It seems reasonable to expeat wood recruitment volumes and source

distances in riparian buffers consisting of younger stands characteristic of managed forest lands
would differ from unmanaged stands or modeled outputs, due to factors such as tree height,
species composition, drdisturbance in buffers exposed to wind and other disturbances when

the adjacent stand is harvested. The buffer widths in the FPHCP were based on wood
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recruitment source distances from a study on mature stands. The stands currently being
managed under tHePHCP are predominantly younger riparian stands and there is uncertainty
whether the results of McDade et al. 1990 are applicable to younger riparian stands with
adjacent harvest over the course of their development. There has been a wealth of wood
recrutment work since the 1990s that has improved our knowledge of wood source distances in
conditions that tend to be present across HCP lands.

Status:
RSAG is writing a charter for this project. The charter includes problem statement, objectives,

andquestions of interest. The degree to which this topic can be answered within or in
conjunction with other studies such as the Westside Type F Prescription Effectiveness
Monitoring Project and how this work relates to any windthrow investigation (5.2ré.ppsof
the charter and scopimtiscussions.
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5.3 TYPE F RIPARIAN PRESCRIPTIONS RULE GROUP
5.3.1 Rule Qverview andntent

The FP HCP recognizes differences in riparian systems and processes between eastern (eastside)
and western (westside) A8hington. However, though the Type F riparian rules prescribe

different protection strategies for eastern and western Washington riparian management zones
(RMZs), they also share some basic characteristics. The common characteristics are RMZs equal
in width to a sitepotential tree height and divided into three zones: core, inner, and outer. All
zones are intended to provide key riparian functions, including bank stability, shade, wood
recruitment, litterfall, and preventing sediment delivery to streannsechby surface erosion.

The core zone is adjacent to the stream and isteanaest zone. The core zone is intended to

provide most key riparian functions. The inner zone extends outward from the core zone and is
primarily intended to provide additiondiade and large woody debris (LWD) recruitment. The

outer zone extends the RMZ out to one-pit¢ential tree height.

During development of the Forests and Fish Rules, the protection of bull trout was determined to
be an area of special concern becaussitieies was listed under the Endangered Species Act
(ESA) as threatened throughout its geographical distribution in Washington. A main factor
contributing to bull troutés threatened statu
stream tempatures. Bull trout require cooler stream temperatures than other salmonids. The
water quality standards in place at the time of forest practices rule development were assumed to
be too warm for bull trout. The proposed rule protection strategies for ahdddgream

temperature were assumed to be more at risk in eastern Washington than in western Washington
because of the potential for more shade removal from within eastside RMZs, combined with
warmer eastside air temperatures. Therefore, an additiona slado be applied within the

bull trout habitat overlay (BTO) was prescribed for eastern Washington riparian rules in order to
provide adequate stream temperature protection for bull trout (see section below on eastside
Type F rules for further detailsyhe additional shade rule does not apply to western

Washington.

The specific rule protection strategies for western and eastern Washington are described
separately in the sections below.

Westside Type F Rules:
The FFR described the goal of ttigarian strategies for westside Type F (fisaring) streams
as follows:

ARi parian silvicultural treatments and con
result in riparian conditions on growth and yield trajectories towards what are
caledbdesi red future conditions. 6 As wused in

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

obj ect i v e siredéfutufelcendit®ns dre & reference point on the pathway
to restoration of riparian functions, not an endpoint of riparian stand

devel opment . 0

The western Washington Type F riparian rules are based upon the following assumptions:
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1 The desired future cwlition (DFC) basal area targets adequately describe nmigtarian
forest conditions (140 yeaodd).

1 Stands meeting the DFC targets will provide the aquatic habitat conditions needed to
achieve functions and to meet the overall performance goals anoaesbjectives.

The growth model used for DFC adequately projects riparian growtmartelity.

Some hardwoodiominated riparian stands need to be converted to conifer intorder
achieve DFC.

Western Washington RMZs consist of three zones, inclutiedailowing:

1. A 50-ft.-wide neharvest coregone.

2. An inner zone extending from 10 to 100 ft. beyond the core zone (depending on the
site class and stream size) where the timber harvest management objective is to place
the combined core and inner zone dragectory to grow into thBFC.

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 to prowde for
site-potential tree height, required by thederal Services under the HEP.

Eastside Type F Rules:

The goals for the eastern Washington Type F riparian rules are to provide for stand conditions
that (1) vary over time within the range of historical disturbance regimes; (2) provide riparian
functons needed to meet resource goals for fish, amphibians, and water quality; and (3) maintain
forest health by minimizing risk of catastrophic damage from insects, disease, or fire.

The eastern Washington Type F riparian rules are based upon the folassungptions:
1 The management strategies in the Type F rules will put stands in the RMZ on a trajectory
that is within the range of natunariability.

1 The defined elevation bands are reasonably accurate reflections of the spatial distribution
of historical disturbance regimes and spec@®positions.

The management strategies will minimize risk of catastrophic events witffrM#is.

1 The management strategies will put stands on a trajectory that will providigathian
functions needed to suppdarvestable populations figh.

1 The shade/temperature overlays are necessary to provide stream temperatmes= that
the state water quality standards and the needs df dwil
Eastern Washington Type F rules consist of three riparian ziocks]ing the following:

1. A 30-ft.-wide neharvest corgone.
2. Aninner zone that is 45 to 70 ft. wide (depending on site class and simgm
3. An outer zone between 0 and 55atde.

The sum of the core, inner, and outer zones approximates the Heagsitepotential 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
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bands were intended to emulate véoias 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 toward larger treeard fire
diseaseaesistant species.

Two shade rules exist for the eastside Type F riparian rule package. The first is the Standard
Shade Rule, which defines the amount of shade needed to meet state water quality standards (in
place at the time of rule developmeuns$jng the nomograph in Section 1 of the Forest Practices
Board Manual. The second is the allailable shade rule, which applies to areas within the BTO.
The BTO is an area defined on a map that depicts the distribution of known and potentially
suitable lnll trout habitat in eastern Washington. When a timber harvest unit is located within the
BTO, all available shade (as determined by a densiometer) must be retained within 75 ft. of the
bankfull channel width or channel migration zone (CMZ), whicheveraatgr. Outside of the

BTO, prescriptions fall under the Standard Shade Rule, which can allow for harvest of a portion
of shade trees within the 75 ft., depending on elevation and the amount of canopy cover prior to
harvest.

The FP HCP assumes that ripariforests managed in accordance with western and eastern
Washington riparian rule strategies will provide adequate levels of key riparian functions
(providing LWD, bank stability, shade, and nutrients and preventing sediment input to streams)
necessary tmeet the resource objectives and performance targets outlined in the FP HCP.

5.3.2 Rule Group Resource Objectives and Performaif@gets

Resource Objectives:

1 Heat/Water Temperature: Provide cool water by maintaining shade, groundwater
temperature, flow, and other watershed processes controlling s&aeperature.

1 LWD/Organic Inputs: Develop riparian conditions that provide complex habitats for
recruiting LWD and litter.

1 Sediment: Provide clean water and substrate and magattammelforming processes by
minimizing to the maximum extent practicable the delivery of managemeumnted
coarse and fine sediment to streams (including timing and quantity) by prostizug
bank integrity, providing vegetative filtering, protegtinnstable slopes, and preventing
the routing of sediment &treams.

1 Hydrology: Maintain surface and groundwater hydrologic regimes (magnitude,
frequency, timing, and routing of stream floviay)disconnecting road drainage frdine
stream network, preveng increases in peak flows causing scour, and maintaining the
hydrologic continuity ofvetlands.

Performance Targets:

1 Stream Temperature: Meet water quasitgndards.

1 Shade:
o Intype F and S streams, except eastside bull trout habitat, meet paogeted
by the shade model or , T190Po oftalheffectiveno d e |
shade.

0 Eastside target is all available shade within 75 ft. of designated bull trout habitat
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per predictivemodel.
1 RiparianCondition:

o Inwestside and higblevation easts&lhabitats, riparian stands arepathways
to meet DFC targets (species, basal area, trees per acre, growttartaiity).

o0 On the eastsidenly the high elevation zone hasdasired future condition
(DFC); and current stands on pathways to achieve eastside condition ranges for
each habitaseries.

1 Pool Frequency: Meet target of less than 2 channel widthsopér
1 Sediment:

0 Mass wasting target is virtually none triggered mew roads, and a favorable
trend on oldoads.

o Timber harvestingelated target is no increase over natural backgraabeks
from harvest on a landscape scale on trigksites.

o Old roads are not to exceed 0-A25 (ratio of road length delivering to
streams/total stream length in miles) in the coast (spruce) zone and west of the
crest; 0.080.12 east of the crest. Old roads are not to exceddByr (ratio of
road sediment production delivered to streams/total stream length in
tons/year/mile) in coagspruce) zone;-B T/yr west of the crest; and3LT/yr east
of thecrest.

o Targets include no streabrank disturbance outside road crossings on S/F
streams; less than or equal to 10% of the equipment limitation zone @id7);
less than 12% embedded fines0.85millimeters).

Y In-stream LWD:

0 Westside 5% of recruitment potential for stands on the trajectory toward DFC,
with additional recruitment from trees in the outer zone. See ScheduferL
details on numbers giieces.

o Eastsidé To be developed, based on eastside disturbagomes.

1Details for the number of kstream LWD pieces are found in the Schedtleversion adopted by the Forest
Practices Board on 6P4-01.

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 52



20242025 Biennium CMER Work Pl

Residual PooDepth: See Schedulel for details.
1 Stream/ELZ disturbance: No stredrank disturbance outside roebssings.

Peak Flows: Westsidetarget is not to cause a significant increase in peak flow
recurrence intervals resultimg scour that disturbs streachannel substrates that provide
actual or potential habitat for salmonids, attributable to forest management agtivities
Increases in twayear peak flows related to forest management (roadbaweést) are

less than 20%

1 Groundwater Temperature: To tdeveloped.

5.3.3 Rule GroupStrateqy

Uncertainties exist about the validity of the abowentioned assumptions and effectiveness of

the rules to achieve resource objees and performance targets; this uncertainty leads to a series
of critical questions and programs to address theablé 1. The programs include the

following:

1. The DFC Validation Program, a rule tool program tiddresses the validity of the
westside DFC performance targets and the accuracy of the DFC model thatiass used
project stand trajectory to age 140. The purpose of this program is to validate the
DFC approach for management of western Washington, calofeinated riparian
stands on fistbearingstreams.

2. The Eastside Riparian Type F Rule Tool Program, which assesses current riparian
stand and stream conditions on Type F streams across the eastside to provide a
baseline for effectiveness monitoring andéstablishing eastern Washingtargets.

3. The Eastside Type F Riparian Effectiveness Program, which addresses the
effectiveness of eastside Type F prescriptions in meeting riparian furatidns
resourcegonditions.

4. The Westside Type F Ripari&ifectiveness Program, which addressfésctiveness
of the Type F riparian rules in meeting performance targets and achieving resource
objectives.

5. The Bull Trout Habitat Identification Program, which is a rule tool program. The
primary goal of this progra was to develop protocols and/or predictive models for
determining sampling efficiency, presence/absence of bull trout, and habitat suitable
to support bull trout. Sitepecific data on bull trout presence/absence above barriers
or habitat suitability wold help to identify areas that might be added or removed
from the bull trout habitat overlay, as defined in the rule. The work for this program
has been completed and no further work is planned &irties

2 Details for residual pool depths are foumdthe Schedule-lL version adopted by the Forest Practices Board cti4?2
01.

3From Schedule-1, Appendix H to Forests and Fish Report.

4From Schedule-1, version adopted by Forest Practices Board o 401.
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6. The Hardwood Conversion Pr@gn, which addresses uncertainty regardingtegies
and prescriptions for managing hardwest@minated riparian stands by harvesting
the hardwood and reforesting the area wahifer.

7. The Extensive Riparian Status and Trends Monitoring Progréachdocuments
status and trends of riparian conditions on Type F streams on a lansisaiape

8. The Intensive Monitoring/Cumulative Effects Program, which is designed to evaluate
the cumulative effects of multiple forest practices avatersheescale, and to
improve our understanding of causal relationships and the biological effects of forest
practices rules on aquatiesources.

Table 15. Type F Riparian Prescriptions Rule Group Critical Questions and Programs

.. . Program
Rule Group Critical Q uestions Na?rgea Task Type | SAG
Does the DFC model adequately project stand basal areg
growth to age 1407 S gati
DFC validation | gije Tool | RSAG
Do the basal area targets adequately describe mature rip| ™ 'odgram
forest conditions?
What is thecurrent range of conditions for eastside riparia
stands and streams?
What are appropriate LWD performance targets?
Can the shade/temperature relationships in the eastside
temperature nomograph be refined? i
i ° p. . . E?psz;?ilgr? Ilﬁ?ee'l'lzool Rule Tool RSAG/
How does stream shading change with buffer widith a Program SAGE
intensity of management across a range of stand types a
characteristics in Washington?
Will application of the prescriptions result in stands that
achieve eastside FP HCP objectives (forest health, riparig
function, and historicadisturbance regimes)?
Bull Trout Habitat Former
How can habitat suitable for bull trout be identified? Identification Rule Tool BTSAG
Program
Are the Type Fiparian rules effective in meetitige
performance targets, resource objectives, and overall Westside Type F
performance goals of the FRCP? Riparian RSAG
o o Effectiveness Effectiveness
Are current TypeF buffer prescriptions effective in P ISAG
providing/maintaining fish habitat necessary to support fig ~'°9ram
populations?
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" : Program
Rule Group Critical Questions ogra Task Type | SAG
Name
Are the Type F riparian rules effective in meeting
performance targets, resource objectives, aratall
performance goals of the FHRCP?
Will application of the prescriptions result in stands that
achieve eastside FP HCP objectives (forest health, riparig
function, and historical disturbance regimes)?
Are both the standard eastsjatescriptions and the all Eastside Type F SAGE
available shade rule effective in protecting shade and strg Riparian )
temperature and in meeting water quality standards? Effectiveness Effectiveness | RSAG
Are there differences between the standard eastside rule Program ISAG
the BTO all available shade rule in the amourgtaide
provided and their effect on stream temperature?
Is all available shade actually achieved with the densiomg
methodology under the BTO shade rule?
Are forest practices riparian prescriptions effective at
protecting groundwater flow and temperature?
Where and how should hardwood conversion projects be Hardwopd .
: Conversion Effectiveness | RSAG
conducted, and what are the ecological outcomes? Program

Extensive Riparian
Status and Trends
Monitoring
Program

What is the current status of riparian conditions and
functions in Type F and S streams on a regional scale, ar
how are conditions changing over time?

Extensive RSAG

How do aquati@rganisms respond to changes in habitat g
water quality associated with changes in riparian inputs a
functions?

What are the cumulative effects of forest practices on fish| |htensive

habitat and/or fish populations at the watershed scale? Monitoring/ | ) RSAG
. ntensive
How do ripariarbuffer prescriptions for forest health affect gfomg?;?;'ve Effects ISAG

fish habitat and fish populations?

Will more frequent drought and flood events, associattid
climate change, influence the effectiveness of current
riparianbuffers?

5.3.4 DEC Validation Program (Rule Tool)
5.3.4.1 Program Strategy

To manage conifer and mixed riparian stands to achieve functions associated with mature stands,
the DFC approach requires stand targetsréfbdct mature stand conditions and a model that can
accurately predict the trajectory of young stands to maturity. The DFC Validation Program is
administered by RSAG and is designed to address uncertainties about the DFC approach,
including uncertaintieabout (1) how well the current targets reflect mature unmanaged riparian
conditions for conifer and mixed stands; (2) what sorts of habitat conditions will be provided by
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those mature riparian stands that meet the DFC targets; (3) the accuracy in zipaesof site

class maps used as the basis of the prescriptions and DFC modeling for a given location; (4) how
accurately the DFC model predicts growth of riparian stands to age 140; (5) how the residual
stands that result from the selected prescriptidioop (and their associated leave tree

requirements and constraints) affect future basal area ; and (6) how young stands of different
composition and density develop in response to the prescriptions as they mature, and how this
affects riparian function. e program consists of several projects designed to answer a series of
critical questions to address these uncertainiiablé 16.

In addition to these projects, a component addressing some of these questions waswittluded
the Westside Type F Riparian Effectiveness Exploratory project conducted in 2019 (5.3.7.2).
Stand data from forty riparian buffers that included inner zone harvest (after the DFC model
predicted excess basal area in the stands) were entered inteGhadlel to learn how many
remained on trajectory to the DFC targets after harvest and three yearsludipest exposure.
The report from that investigation is currently in review.

Table 16. DFC Validation Program: Rule Group Critical Questions and Assciated Research
Projects

Rule Group Critical Questions | Project Names
Does the DFC model adequately project stand basal area growth to age 1407

Do the basal area targets adequately describe mature riparian forest conditions?

Do the DFC targets accurately reflect stand| DFC Target Validation Project
conditions for mature, unmanaged conifer
dominated wesside riparian stands? DFC Plot Width Standardization Project

How are the westside Typeriparian
prescriptions being applied by landowners?
What is the effect of various prescription FPA Desktop Analysis Project

Program options and constraints on current harvest
Research and projected future basal area?
Questions

What is the accuracy of the DNR site class
maps inriparian areas, and what factors DFC Site Class Map Validation Project
influence map accuracy?

Does the DFC growth and mortality model _ o _
accurately predict the trajectory of westside| DFC Trajectory ModeValidation Project
coniferdominated riparian stands to age

1407?

What aquatic habitat conditions are DFC Aquatic Habitat Project
associated with mature westside riparian

stands? DFC Plot Width Standardization Project

How do mature stand structures develop frg
younger stands in a variety sfand
compositions and densities?

Pathways of Riparian Stand Development
Maturity Project

What growth trajectories and successional
pathways are characteristic of hardwood | Red Alder Growth and Yield Model Project
dominated riparian stands?

5.3.4.2 DFC Target ValidationProject

Description:
The purpose of this project was to collect data on stand characteristics from a random sample of
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mature (140 years) unmanaged conrdeminated riparian stands in western Washington; to
compare basal area pmere from the field sample with the current DFC targets in rule; and to
evaluate alternative parameters for characterizing DFC.

Status:

This project has been completed. Work on the DFC Target Validation Project began an2000,

the project results weteansmitted to Policy in March 2005. The results are available in a

CMER document titled AValidation of the Weste
(DFC) Performance Targets in the Washington State Forest Practices Rules with Data from
Unmanaged, CoféerrDomi nat ed Ri parian Stands. 0 I n resport
requested that CMER undertake three additional tasks: (1) conduct scoping for a project to
standardize the width of the plots used in the DFC study to address concerns raised in the ISPR
(DFC Plot Width Standardization Project); (2) prepare a scoping document to identify and

evaluate potential approaches for validating the accuracy of the DNR site class maps in riparian
areas (DFC Site Class Map Validation Project); and (3) completely sttuginated by the

Northwest Indian Fisheries Commission (NWIFC) staff, to determine how the westside Type F
riparian prescriptions are being applied by landowners and to evaluate how the different

prescription options and constraints influence the amofitimber available for harvest and

projected future basal area (the FPA Desktop Analysis Project). In 2009, the Board adopted rule
changes based on the results of the DFC Target Validation Project and findings from the FPA
Desktop Analysis, but decideubt to pursue the first two additional tasks Policy teapliested.

5.3.4.3 DFC Plot Width StandardizatiorProject

Description:
In response to the DFC Target Validation Project described above, Policy requested that CMER

undertake several additional task&luding scoping a followup sampling effort to standardize
the width of the plots used in the DFC study to address concerns raised in the ISPR regarding
grouping plots by fieldneasured site class.

Status:

RSAG completed scoping of this document ingpang of 2006. CMER approved a scoping
paper with options for followup sampling and simultaneously conducting aquatic habitat
validation research; this paper was presented to Policy in the summer of 2006. Policy has not
approved moving forward with thigoject.

5.3.4.4 FPA Desktop Analysi$’roject

Description:
This project was intended to determine how westside Type F prescriptions are being applied by

landowners and to evaluate the effect of various riparian prescription options and constraints on
timber avalable for current harvest and on projected future basal area. Although originated by
NWIFC staff outside of the adaptive management program, Policy requested that CMER
complete a desktop analysis of a random set of forest practices applications (FPAe&] that

active management of the inner zone, and to conduct avieification project on a subsample

of those FPAs. From FPAs approved for harvest in 2003 and 2004, 75 were randomly selected in
each year, and the associated stand inventory data wereddanttre concurrent DFC model. As

part of the quality assurance process, data from 15 randomly selected FPAs were compared to
field data collected by CMER staff (i.e., FPA Field Check Report).
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Status:

A draft report on the desktop analysis was preseot&BAG in December 2005. Data

collection for the fieleverification project occurred in the winter of 2006, and a draft report was
submitted to RSAG in the spring of 2006. Later in 2006, CMER approved a contract to finalize
the desktop analysis, field che@and model and manual reports, along with a document that
synthesized findings from each of the reports. This work was completed in 2007 and the desktop
analysis and field check reports underwent ISPR in 2009. A final report was submitted to Policy
and he Board in 2010.

5.3.4.5 DFC Site Class Map Validatiofroject

Description:
The third request from Policy was to prepare a scoping document that identifies and evaluates

approaches for validating the accuracy of the DNR site class maps in riparian areas.

Status:
CMER staff prepared a scoping document that was approved by CMER and presented to Policy
in the summer of 2006. Policy has not approved moving forward with this project.

5.3.4.6 DFC Trajectory Model ValidationProject

Description:
This project will assesthe accuracy of the desired future condition (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 thealfet for
both coniferdominated and mixed stands.

Status:

This study has neither been scoped nor designed. Development of this study was put on hold
pending results from a proposed regional cooperative effort to study growth and mortality in
riparian stads. RSAG does not plan to begin scoping on this project at this time.

5.3.4.7 DFC Aquatic HabitatProject

Description:
The purpose of this project is to determine the range of aquatic habitat conditions associated with

the statedrfidgpagiiraemd sft atndr ¢«e ondi ti onso at whi ch

Status:

This study has been neither scoped nor designed. The DFC Aquatic Habitat Project was ranked
as a lower priority. Consequently, scoping on this project has not begun, although RSAG
proposé conducting this study as part of the DFC Plot Width Standardization Project (Policy
rejected this recommendation). RSAG does not plan to begin scoping on this project or
implementing the DFC Plot Width Standardization Project unless directed by Policy.

5.3.4.8 Pathways of Riparian Stand Development to Maturiyoject

Description:
The purpose of this project is to determine the development sequence of younger stands of

various species compositions and densities to mature stands. The project is intendeh to infor
management of unevaged stands and those of low density or mixed composition. The project
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is an outgrowth of the DFC Target Validation Project, based on the realization that many young,
low-density stands of mixed composition may not achieve DFC wnetirie consistent with

policy objectives without some form of intervention. Extensive monitoring could provide better
understanding of the development of such stands to identify appropriate management
approaches.

Status:
RSAG does not plan to begin scogithis project at this time.

5.3.4.9 Red Alder Growth and Yield Modé&roject

Description:
The purpose of this project is to develop a growth and yield model for red alder. Existets

either do not include red alder among the species simulated or users)ttzt are based on

too few field data. In this project, cooperators from across the Pacific Northwest have
contributed data that were compiled and edited at the Oregon State University (OSU) Hardwood
Silviculture Cooperative. A growth and yield modet fed alder will be 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 dynamiasf this species in riparian stands than is curreatbilable.

Status:

CMER contributed project development funds to this cooperative effort in the past, and in the
fall of 2006 received a request from the Washington Hardwood Commission tadditidnal
sampling at some existing sites. This request was approved and the work occurred in the winter
of 2007. The model was completed by the Hardwood Commission (or OSU) in 2010.

5.3.5 [Eastside Type F Riparian Rule Toélrogram
5.3.5.1 Program Strategy

The Easten Washington Riparian Assessment Project (EWRAP) consists of the following

studies: Phase 1 and Phase 2 which also includes the Eastside Modeling and Evaluation Project,
and the Eastside Type F Channel Wood Characterization Study. Both the Phase 1 and the

channel wood characterization study are designed to sample the current condition of riparian and
in-stream conditions (baseline conditions) on FP HCP lands. Phase 2 of EWRAP was designed

to complete the analysis and answer the remaining critical questom®hase 1. Included in

Phase 2 was the EMEP which modeled the Phase 1 data addressing the rule group critical
guestion, AW II application of the prescripti
objectives (forest health, riparian functiom,d hi st ori cal di sturbance r ¢
the riparian data collected in Phase 1, SAGE can begin to explore what conditions are sustainable
when the current forest practices rules are applied to various stand conditions in eastern
Washington.

Uncertainties about the validity of assumptions and effectiveness of the rule led to the critical
guestions listed in Table 17.

Table 17. Eastside Type F Riparian Rule Tool Program: Applicable Rule Group Critical Questions
with Associated Research Projes
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Rule Group Critical Questions Project Names

What is the current range of conditions for easts Eastern Washington Riparian Assessment Proj&ttase 1

riparian stands and streams? Eastside Modeling Evaluation ProjécPhase 2

. Eastside LWD Literature Review Project
What areappropriate LWD performance targets?
Eastside Type F Channel Wood Characterization Study

Can the shade/temperature relationships in the

eastside temperature nomograph be refined? Eastside Temperatulomograph Project

Will application of the prescriptions result in i i , . , .
stands that achieve eastside FP HCP objectiveq Eastside Disturbance Regime Literature Review Project
(forest health, riparian function, and historical

disturbance regimes)? EastsideTimber Habitat Evaluation Project

5.3.5.2 Eastside Disturbance Regime Literature ReviBwoject

Description:
A literature review titled AA Review and Synt

Di sturbance Regi mes i n Ea sghiranondartasding aiwhaton o wa
disturbance regimes existed in the past and how they affected riparian forests. The information

from this review will help determine whether we can apply these past conditions to present

riparian stands and meet the desirddrie conditions for riparian function.

The literature review indicates that, despite a very large information base on historical and
current disturbance regimes within eastern Washington forests, differences in riparian and
upslope forest disturbance regs and postisturbance responses are not well known. Much of

the scientific literature describing eastern Washington disturbance regimes and forest responses
is at the forest series or plant association group level and does not distinguish between ripari
and upslope communities. The differences between current and historical disturbancefoegimes
fire are better defined than for insects, pathogens, and other disturbance types. No clear
consensus exists on whether there is a difference between diseiregimes and forest

responses of riparian and upslope areas. In fact, available information on riparian ecosystem
disturbance regimes and responses was often contradictory. Additional research is recommended
on forest stand disturbance processes ateienalscale, to supplement existing data and better
define the role of disturbance in riparian and upslope forest habitats. The likelihood of
duplicating historical disturbance regimes, to reestablish historical forest conditions, is low given
current brest stand conditions and global climel&nge.

Status:
This document was approved by CMER in June 2002.

5.3.5.3 Eastside LWD Literature RevieWroject

Description:
A literature review titled AA Revlioading of t he A
Dynamics in and around Streams in Eastern Was

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 agbhati@at. Addressing the

uncertainty will require additional information on the relationship of LWD recruitment and
habitat function. There is uncertainty about the response of aquatic habitat to different types or
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levels of LWD input and loading and abdwaw much LWD riparian buffers need to produce.

SAGEG6s Il iterature review consisted of 41 ques
Washington. Ten of the 41 questions were answered at least in part by studies in eastern
Washington, but these weetsually limited to a few specific regions of eastern Washington. The

other questions could not be answered by literature currently available for eastern Washington.

Status:
This document was approved by CMER in 2004.

5.3.5.4 Eastside Temperature Nomograph Peat (RuleTool)

Description:
The Eastside Temperature Nomograph Project developed an eastern Wasspegtfio

nomograph using existing data and identified gaps for future study. The study identified site
characteristics necessary to produce a betegligtive model of stream temperatures in eastern
Washington.

Status:

The report was reviewed by SAGE and CMER and was not accepted as an approved project
because technical shortcomings were identified. The document was retired to the file with
comments nted. The data used in the analysis have been obtained and archived for potential
future use and analysis.

5.3.5.5 Eastern Washington Riparian Assessment Proj€EWRAP)

Description:
Eastern Washington has a wide range of climatic conditelasations, forest types, riparian

zones, and management history. The focus of the Eastern Washington Riparian Assessment
Project is to document the current range of conditions of riparian stands on eastside forestlands.
Information gathered through thisgpect provided CMER and Policy with a common

understanding of status and characteristics of riparian stands in lands managed under the eastside
Type F prescriptions. The data were analyzed to identify patterns in the distribution of riparian
stand types@oss eastern Washington, and relationships between riparian stand conditions and
factors such as precipitation, elevation, and geology.

Due to the perceived variability of forest stand attributes being high in eastside Type F streams,
Phase 1 of this sty was designed to test proposed methodologies; determine appropriate
sample size with current riparian data; provide a data set that could be used for future studies,
such as extensive monitoring and assiream characterization study; and to providasebne

for future monitoring.

Variability was lower between sites than expected; thus, Phase 2 of this study is entirely a
desktop project, which analyzes data from the 103 Phase 1 sites. This work characterized the
accuracy of forest practices rules drabitat types, and included an assessment of how much
harvest can occur on each site given stand densities and tree size.

Status:

The report for the Phase 1 was approved by CMER in 2007. The Phase 2 final report was
completed in late 2015; it was appravey both SAGE and CMER and was approved with no
action taken by Policy in 2016.
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5.3.5.6 Eastside Modeling Evaluation ProjedEMEP)

Description:
This project was initially part of Phase 2 of the EWRAP. Due to multiple contracting issues this

component was neveompleted and was submitted to the Adaptive Management Program as a
separate project from SAGE.

The EMEP modeling uses the riparian stand data collected from Phase 1 of the EWRAP project
to assign fire and disease risk ratings (current and projected), under culgentalternate plan,
between eceoegions and within the 24fdot transect length &m which riparian stand data were
collected. Growth and yield models were used to extrapolate future stand conditions and provide
detailed data about present and future stand structure and composition.

In summary, the EMEP was designed to mddtlre riparian stand conditions based on

current riparian stand conditions to estimate the extent to which current riparian stands might
achieve the three FFR eastside riparian objectives (provide necessary riparian functions, are
within the range of histic stand conditions, and to reduce risk of catastrophic damage due to
disease or insect outbreaks).

Status:

ISPR approved the final report in July 2020. CMER approved the final report in November 2020.
CMER findings report (answers tediestions) waspproved and sent to Policy in February

2021. No further action was taken by Policy on this project.

5.3.5.7 Eastside Timber Habitat Evaluation Project (ETHEP) (Ruleol)

Description:
Washingtonbs For e s {federal farasttands ie eastdrnuMamgten use@r n o n

Timber Habitat Type (THT) system to apply riparian rule prescriptions alondpéating

(Type S and Type F) streams (WAC 222022). This system defines THTs according to

three elevation zones: Ponderosa Pine (<2500 feet), Mixed Corbf#-5P00feet), and

High Elevation (>5000 feet). Riparian harvest rules vary by THT, with specific leave tree
requirements intended to emulate natural disturbance regimes that promote forest health and
provide riparian functions.

There is uncertainty abbthe scientific basis underlying the THT rules. Results from Phase |
and Il of the Eastern Washington Riparian Assessment Project (EWRAP) support the concern
over the accuracy of the THT divisions and if they are the appropriate framework for applying
riparian prescriptions. Further study is needed to determine the appropriate framework for
applying riparian prescriptions to achieé&ashington Forest Practices Habitat Conservation
Plan (FPHCP 2009bjectives for ripariafunction.

The purpose of this project is to develop an ecologically meaningful and reliable framework
for applying riparian harvest rules along Type S and Type F streams in eastern Washington.

Status:

A scoping document was approved in SAGE in Octobé&b2but was not reviewed by CMER

for movement to Policy due to feedback from subject area experts. A project team was formed in
August 2018 to work on an updated scoping document for this project based on feedback from

subject experts. A revised scopingcdment was approved by SAGE September 8, 2020
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CMER in March 2021, and by Policy in June 20Z2fe Project Tearmitiated development of
the Study Design in August 202Due to staffing issues, the Study Design is being finished
under contract with theniversity of Idaho. The completion date is expected to be in early 2023.

5.3.5.8 Eastside Type F Channel Wood Characterization StegICCS)

Description:
Characterizing eastern Washingtonbés Type F st

or simply does not exist that describes the current status of channel wood conditions and that
condi ti on 0 s-stieanfhhbiat corediions PAGE mas identified three primary
problems due to this lack of information. First, the scarcity of dataslitig ability to make

informed management decisions required of land managers and regulators. Second, a lack of
information hinders the ability to address forest health risks (insects, disease, and fire) in upland
and riparian forests. Finally, land manegyand regulators have little guidance or context to
evaluate alternate plans to meet necessary stream and riparian functions.

SAGE believes that better information is needed to determine the appropriate frequency and
distribution of channel wood for meag properly functioning aquatic habitat conditions. In
addition, desired channel wood conditions need approximate the historical disturbance regimes.

Status:

Study design was approved by CMER in 2009 to accompany the EWRAP project, but the
ESSICS projectvas removed as a priority due to budgetary constraints. It is unknown whether it
will be completed.

5.3.5.9 Eastside Forest Health Strategy

Description

The Eastside Forest Health Strategy workgroup recommends the development of a research and
monitoling strategy investigating active RMZ management approaches that build on current RMZ
prescriptions and are designed to balance disturbance resiliency and resource protection objectives
outlined in the FP HCP (Schedulellfunctional objectives and perfoamce targets, Appendix N).
Current riparian buffer prescriptions may be appropriate where RMZs are not fire dependent but may
not be successful in achieving functional objectives and performance targets across the entire
landscape subject to the Forestdiicees Rules (FPRs). Determining the if, where, when, and how of
additional management, is the responsibility of the Adaptive Management Program (AMP). Given
diverse ownership, management objectives and limited AMP funding to test alternative presgcriptions
the strategy will likely require a mulicale approach (site, watershed, landscape) and close
coordination with othelandowners. Significant public and private funded efforts have been invested
in forest health and fuels treatments in eastern Washinigta this emphasis has been primarily on
upslope stands and not in regulatory RMZs.

It is generally agreed that the maximum extent of thinning allowed in current eastside RMZ rules are
rarely implemented making it difficult to find enough exampledudystheir effectiveness related to

fire and forest health. What we do know based on feedback from@ndom tally of stakeholders

and analysis of existing condition with the results of the Eastside Modeling Effectiveness Project
(EMEP), is that oversttked, suppressed and stagnant riparian stands are likely to remain in this
condition for several decades. Absent of active management, these stands may eventually suffer from
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insects/disease and fire, which could possibly lead to a catastrophiaedsethg fire significantly
impacting both ecological and monetary values of the RMZ.

The questions discussed by the subgroup fall into one or both of the following categories:
1 Research to investigate alternative-fire riparian management strategies designed to reduce
wildfire potential and improve forest health/fire resiliency and,
1 postfire actions that could help restore riparian function through active management.

Thefollowing questions should be considered by CMER/SAGE for guidance when scoping upcoming
research:

1. To what degree do the current DNR water Types S/F and Np Rules, when applied to the RMZ,
achieve functional objectives and performance targets (See Appenditated to forest health
and fire resiliency?

2. What are the factors limiting implementation of RMZ prescriptions?
a. What percentage of the time are landowners applying current RMZ Rules?
b. What are the operational and forest stand limitationafpiying current RMZ Rules?
c. Are the current RMZ Rules the limiting factor for whether the prescriptions are applied
to the RMZ?
d. When and under what conditions are RMZs being managed under current Rules.
e. Is the primary consideration for entry based orenere or enhanced riparian function?

3. What variable/variables contribute to wildfires entering the RMZ and how do these factors
affect fire behavior within the RMZs?

a. Does posharvest slash management impact the risk of wildfire entering an RMZ?

b. How do thefires behave once it enters the RMZ?

c. What percentage of landowners are applying PCT to the RMZ?

d. Does PCT application in RMZs vary by landowner class?

e. How does hydrology and geophysical characteristics (e.g., stream size, valley
confinement, soil wetnestmpographic position) influence susceptibility/risk to
wildfire?

f. How do PCT, commercial thinning, hydrology and geophysical characteristics (e.g.,
stream size, valley confinement, soil wetness, topographic position) influence
susceptibility/risk to wildfie?

4. Are Wetland Management Zone (WMZ) prescriptions applied more often than RMZ
prescriptions?
a. If so, are there layout and/or operational benefits associated with the WMZ Rules?
If (@) is true, could these be used to modify the RMZ Rules to makedhsier to apply on the
ground while still maintaining similar stream functions/protections?

Status

Il n March 2019, CMER approved a proposal by SA
Washington. o0 This document 0I8éexercise that idemtifiedt r at e g
areas that have been affected by wildfire from 2014 to present and calculated the estimated

number of miles of RMZ burned in those fires. The second step in the strategy was to produce

an inventory of Alternate Plans thathaveour r ed wi t hin RMZ6s in thes
step, Step 3, would be to develop a field study to assess the relative effects of salvage or non
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salvage activity in burned RMZsStep 1, the GIS exercise was completed in 2019, but no
further work haseen done to date.

Project Critical Questions:

1. What are the structure and composition of burned RMZ stands in the cane@nd
zones of the immediately after ang/®&ars postire?

2. What are the percent shade immediately after ayelblss postire?
3. What is the rate of tree mortality, ingrowth, tree breakage/fall and vecoditment?

Status:
The project has yet to be developed or scoped.

5.3.6 Bull Trout Habitat Identification Program (RuleTool)
5.3.6.1 Program Strategy

The Bull Trout Habitatdentification Program is a rule tool program. This program was
developed to address possible modifications of the bull trout habitat overlay, as defined in the
rule. Because knowledge of the current and potential distribution of the species is imprecise,
large areas of forestland in eastern Washington may be included in the bull trout habitat overlay
(BTO). These areas may result in excessive restrictions and in riparian conditions that do not
meet the intent of the eastside riparian strategy-spieifc data on bull trout presence/absence

or habitat conditions were thought to be helpful in identifying areas to add or remove from the
BTO.

Two primary tasks have been identified for this program: (1) develop sampling efficiency
models and protocols for teting bull trout; and (2) developing habitat prediction models for
helping to make determinations of habitats unsuitable to support bull trout.

This program was originally administered by the former BTSAG. The work for this program has
been completed. &ause of the difficulty in stakeholder agreement regarding removing areas

from the BTO, efforts have moved to comparing and assessing the effectiveness of the two shade
rules in protecting and maintaining shade and stream temperature. Results froforthis it

lead to modifications of the BTO, in part or as a whole. No further work is planned for this
program at this time.

Table 18. Bull Trout Habitat Identification Program: Applicable Rule Group Critical Questions
with Associated Research Projects

Rule Group Critical Questions Project Names

Bull Trout Presence/Absence Protocols
How can habitat suitable for bull trout be identified? Bull Trout Habitat Prediction Models
Yakima River Radiotelemetry

5.3.6.2 Bull Trout Presence/AbsencBrotocols

Description:
Because sampling efficiency and probability of detection for bull trout were believed to be less
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than that known for other salmonids, work was focused first on developing sampling efficiency
models for bull trout specifically. These samplirffjceency models were intended to prescribe

the effort necessary to be able to detect bull trout, using three different survey methods
(electroshocking, day snorkeling, and night snorkeling). The models also included the influence
of physical channel feates on the response of bull trout to sampling activities and compared
probabilities of detection with and without the use of blocknets.

Status:
Sampling efficiency models for detecting bull trout have been developed as part of the
presence/absence protteedl wo papers were finalized and approved by CMER, relating to

sampling efficiency models: (1) fADevel opment
Thurow et al ., March 2004; and (-BwelinAnal ysi s

SalmonidsinRgsonse to Three Survey Methods, 0 by Pet
provide valuable information on the probability of detection and associated effort needed to

survey for bull trout presence under various habitat conditions; some of the finduidoe

included in a bull trout field protocol, but additional work would be needed to achieve the

program goal of developing this protocol. The two CMER reports have been forwarded to

Policy, who accepted the reports and decided that no further actionegded at this time.

5.3.6.3 Bull Trout Habitat Prediction Models

Description:
This project was designed to develop habitat suitability models for bull trout, which would help

in identifying those areas on the BTO that might actuallfihen sui t abl eo f or supp
species. According to the forest practices rules, if areas were found to be unsuitable for

potentially supporting bull trout, those areas could be exempt from the requirements of the all
available shade rule. This projectiésed on bull trout juveniles; it did not include adult bull

trout. The model 6s preliminary results showed
habitat for juvenile bull trout was stream temperature.

Status:

To date, preliminary draft models heieen found to be too coarse for forest practices purposes.

One report from this project was finalized an
Habitat for Juvenile Bull Trout in Washington

report povided valuable information pertaining to habitat suitability for juvenile bull trout.

However, the study only resulted in a preliminary model, which was too coarse of a screen for
determining what would represent unsuitable bull trout habitat withisteoidands. Predictive
models tend to be more appropriate for determ
habitat. Additional work is needed to incorporate additional variables, resulting in a finer screen

for determining what might be suitalde unsuitable habitat. It is likely, however, that a model

would not be adequate by itself to determine habitat suitability; additional field surveys would
probably be needed on a siig-site basis. The CMER report has been forwarded to Policy,

who accefed the report and decided that no further action was needed at the time.

5.3.6.4 Yakima RiverRadiotelemetry

Description:
This project was designed to evaluate the migratory patterns of adult bull trout and to identify

their distribution and habitat preferenéeghe Yakima River watershed. The information gained
from this project informed bull trout presence/absence protocols and habitat prediction models.
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Status:

This project was contracted through the US Fish and Wildlife Service (USFWS) and was only
partid | y funded with CMER funds. The final repor
Behavior, Habitat Use and Genetic Composition of Fluvial and Resident Bull Balue(inus

confluentu3 i n the Yakima River Basino wbwas compl et €
delivered to the AMP in late 2017 and added to the IMS system even though there is not an

official CMER report number.

5.3.7 Westside Type F Riparian EffectiveneBsogram
5.3.7.1 Program Strategy

The purpose of this program is to undertake researcmandoring to evaluate the

effectiveness of westside Type F riparian prescriptions, to compare and evaluate alternative
westside Type F buffer treatments, and to validate westside Type F performance targets. The
program is designed to address scientificartainty about FFR/HCP prescriptions for westside
Type F streams, including the following:

1 Survival of buffer trees and rates of buffer tree mortality from competition, windthrow,
disease, insects, and otliactors.

1 Postharvest changes in conifdominated westside RMZs, and whether westside stands
will remain on trajectory to achieve DFC performatargets.

1 Uncertainty about the level of riparian functions provided by riparian stands produced by
Type F prescriptions, and whether FP HCP resource olgsand performance targets
will be achieved.

1 Efficacy of alternative buffer designs in providing riparian functionsraeeiting
resource objectives and performatagets.

1 Validity of performance targets for Typeskeams.

Table 19lists the critical questions for the Westside Type F riparian effectiveness program, and
identifies specific projects to address them.

Table 19. Westside Type F Riparian Effectiveness Program: Applicable Rule Group Critical
Questions withAssociated Research Projects

Rule Group Critical Questions | Project Names

Are the Type F riparian rules effective in meeting the performance targets, resource objectives, and o
performance goals of the FP HCP?
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Riparian Stand Characteristics and Riparian Functiong

How do the RMZ and RBMZ harvest prescriptions affe
riparian stand characteristics and riparian functions?

How do the characteristics of riparian forest stands an
associated riparian functions in areas with RMZ and
without RMZ harvest change over time? Westside Type F Riparian

Prescription Effectiveess
Monitoring Project (Phase 1
Exploratory)

Do riparian forest stands in areas with RMZ and witho
RMZ harvest remain on trajectory to achieve DFC
targets?

Westside Type F Riparian
Prescription Effectiveness
How do physical stream characteristics and processeg Monitoring Project (Phase-2
Program respond to changes in riparian functions in areas with | Experimental)

Research | RMZ and without RMZ harvest?

Physical StreanCharacteristics and Processes

Questions Pathways of Riparian Developme
Do physical stream characteristics and processest to Maturity Project (DFC
performancedargets? Validation)

Aquatic Biological Response

What is the aquatic biological response to changes in
riparian functions in areas with RMZ and without RMZ
harvest?

Would alternative approaches to the westside Type F
prescriptions be more effective in meeting FP HCP Westside Type F Experimental
resource objectives and performance targets, while Buffer Treatment Project

reducing costs or increasing flexibility for landowners?

Are Westside Type F performance targets valid and
meaningful measures of successigeting resource
objectives?

Westside Type F Performance
Target Validation Project

Are forest practices riparian prescriptions effective at | Groundwater Conceptual Model
protecting groundwater flow and temperature? Project

Implementation of thegerojects has begun in a sequence such that each project will help to
inform the design and implementation of subsequent projects (Figure 1). The Westside Type F
Riparian Prescription Exploratory Study is the first phase of the project in the sequence. This
project began by analyzing information from forest practice applications and GIS data to
determine how frequently westside Type F FPAs occur in different management categories (e.g.,
RMZ inner zone harvest, no RMZ inner zone harvest, site class, stre#m. whis

investigation (Phase 1a) informed the scoping and study design phases of the Exploratory study.
The FPA data will also be useful in the study design for the Pathways of Riparian Stand
Development to Maturity Project in the DFC Validation Progrand the Westside Type F
Performance Targ&falidation Project. The Exploratory Study is providing information about

the status of riparian buffer stands after harvest using several riparian prescriptions and the
variabilities associated with both indeypkent and response metrics. Phase 2 will be a

prescription effectiveness monitoring project, which is expected to be an experimental before
after control impact (BACI) study that will answer questions on the effectiveness of specific
current FP HCP presgptions in achieving resource objectives and performance targets. Once

this series of studies is completed, the results will help RSAG decide if there is a need to design
and implement further experimental treatment studies to test the effectivenesmatiatie

treatments that are currently not included in the FFR/HCP prescriptions.
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Figure 1. Relationships among projects in the Westside TypeRiparian Effectiveness Program.

Westside Type F FP8IS Projec

Westside Type F Prescription
Monitoring Project (Exploratory

Phase 1)
Westside Type F Riparian »| Pathways of Ripariastand
Prescription Effectiveness Proje Development toMaturity
(Phase 2) | Project
Westside Type F Experimen Westside Type F Performan
Buffer Treatment Project Target Validation Project

5.3.7.2 Westside Type F Riparian Prescription Effectiveness Projects

Description:
The purpose of these studies is to determine how stand conditions respond over time to the Westside

Type F riparian prescriptions and to evaluate ¢ffectiveness of the prescriptions in meeting FP HCP
resource objectives and performance targets. These projects evaluate both stands where active
management of the inner zone has occurred (based on meeting DFC basal area/acre targets) and
stands wherao management of the inner zone has occurred when the adjacent stand is harvested.
The Phase 1Exploratory Field Study used an afietpact only approach that focused on assessing
riparian stand conditions and selected riparian functions across a fgrgsaiption variants and

site conditions. This is providing a largeale, coarstevel assessment of current riparian stand
conditions that focuses on addressing scientific uncertainty about mortality, stand trajectory (DFC),
and riparian functions agsiated with different prescription variants following harvest Rgarian

Stand Characteristics and Riparian FunctiansTable 19). In this study we investigated buffer

stands three to six yeapostharvest (Aftesimpact) in 110 riparian buffeygadt using one of eleven
riparian buffer variants (out of 24 possible variants). The variants studied were based on those found
to be most common in the preliminary FPA analyBisase 1a)This study is providing useful
information on the status of conditions, but the lack of information on conditions preceding harvest
prevents us from directly answering questions on the effects of the harvest. We will utilize results
from theexploratorystudy to estimate the direction and magnitude of change associated with the
prescription variants and determine the potential influence of site conditions on riparian stand
conditions and functions following treatments in order to tailor and focuBlthe 2experimental
Effectivenes$rojectstudy designAn evaluation of the thregix year postharvest stand potential to
reach the 14@ear DFC targets was part of this exploratory study (see 5&hd\e).

The Phase 2 experimental studynitended to provide finscale assessments of treatment effects
for a select set of prescription variants and site conditions and will focus on the response of
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riparian stands, riparian inputs (such as heat energy and large wood), channel habitat,tend aqua
biota to riparian harvest buffer prescriptions. The study purpose will be to answer the critical
guestions regarding effects of the harvest prescriptions on habitat conditions. The use of a BACI
design will allow us to draw conclusions regarding tHea$ of the buffer treatments for the
selected prescription variants. It will also improve our overall understanding of and decrease
scientific uncertainty about the linkage between underlying site characteristics, riparian
prescriptions, changes in rifpan stands and riparian functions, and the aquatic resource response
(habitat, wood recruitment, temperature, and aquatic organisms). This study could be completed
in approximately eight years.

Status:

CMER assembled a technical writing and implementagiaop (the Westside Type F Riparian
Prescription Effectiveness Monitoring TWIG) and a charter to initiate the scoping and study

design process. The TWIG's initial tasks were to review and revise the critical questions for this
project, review relevant Brature, and develop and evaluate study design options to address the
critical questions. I n Decembapp2@0@hshoPoli ayns
critical questions related to Riparian Stand Characteristics and Riparian FunctionsalPhysic

Stream Characteristics and Processes, and Aquatic Biological Response.

Phase 1a of the scoping and study design phase involved an office review and analysis of forest
practice applications and GIS data to determine how frequently different riparsanipiien

variants were being implemented; regional distribution patterns; and limited information on the
characteristics of the sites and adjacent streams where the prescriptions are being applied. Step
1 was completed in FY 2016.

Phase 1 included the slgn and implementation of the Exploratory Study. The Exploratory
Study Design was reviewed and approved by ISPR and then approved by CMER in spring of
2018.This study was implemented in 202820 and the report is currently in review.

The design of th@hase 2an experimental (BACI) studyis in the preliminary design phase
as we complete the analysis and review of the Exploratory Study being used to inform it.
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5.3.7.3 Westside Type F Experimental Buffer Treatment Project

Description:
The purposef this project is to test the effectiveness of alternative treatments, that are not part

of the current FFR/HCP prescription package. RSAG will recommend whether to pursue this
project after reviewing the results of the Westside Type F Riparian Prastiiftectiveness
Project.

Status:
This project has been neither scoped nor designed.

5.3.7.4 Type F Performance Target ValidatioRroject

Description:
This project will evaluate the validity of the Type F performance targets and the measures of

success immeeting resource objectives.

Status:
This project has been neither scoped nor designed.

5.3.8 Eastside Type F Riparian Effectivene®sogram
5.3.8.1 Program Strategy

The purpose of the Eastside Type F Riparian Effectiveness Program is to conduct research and
monitoring to evaluate the effectiveness of the eastside Type F riparian rules in meeting resource
objectives and riparian functions. The goals of the eastern Washington Type F riparian rules are
to provide for stand conditions that (1) vary over time inithe range of historical 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
insects, disease, or fire.

Six rule group critical questions are covered under the Eastside Type F Riparian Effectiveness
Program (se@&able 20. Four projects are identified to address those critical questions. The BTO
Temperature (Eastside Ripari@hade/Temperature) Project evaluated the effectiveness of the
two shade rules (the standard shade rule using the nomograph, and the all available shade rule
within the bull trout habitat overlay) for protection of stream temperature. A companion study
(the Solar Radiation/Effective Shade Project) focused on effectiveness of the BTO shade rule for
actually achieving all available shade within the bull trout habitat overlay. The Eastside Type F
Riparian Effectiveness Monitoring Project (BTO amit) used theame sites as the Eastside
Riparian Shade/Temperature Project and the Solar Radiation/Effective Shade Project to assess
changes in stand conditions, buffer integrity, and LWD recruitment. In order to understand how
effectively the forest practices rules prct groundwater temperature and flow, a conceptual

model needs to be developed to understand where the areas of sensitivity might be. The
Groundwater Conceptual Model Project would provide guidance on where effectiveness
monitoring should be focusetlable 20lists the rule group critical questions and the projects
identified to address each of those critical questions.
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Table 20. Eastside Type F Riparian Effectiveness Program: Applicable Rule Grouritical
Questions with Associated Research Projects

Rule Group Critical Questions Project Names

Bull Trout Overlay [BTO] Temperature (Eastside

o . Riparian Shade/Temperature) Project
Are the Type F riparian rules effective in meetimg

performance targets, resource objectives, and overi Solar Radiation/Effective Shade Project

performance goals of the FHRCP? ) o ) o
Eastside Type F Riparian Effectiveness Monitoring

Project (BTO adéebn)

BTO Temperature (Eastside Riparian

. L o ) Shade/Temperature) Project
Will application of the prescriptions result in stands t

achieve eastside FP HCP objectives (forest health, | Solar Radiation/Effective Shade Project

riparian function, and historical disturbance regimes ] o ] o
Eastside Type F Riparian Effectiveness Monitgri

Project (BTO adéebn)

Are both the standard eastside prescriptions and the
available shade rule effective in protecting shade an
stream temperature and in meeting water quality

standards? BTO Temperature (Eastside Riparian

Are there differences between the standard eastsidg SN2de/Terperature) Project
and the BTO all available shade rule in the amount Solar Radiation/Effective Shade Project
shade provided and their effect on stream temperaty

Is all available shade actually achieved with the
densiometer methodology under the BTO shade rulg

Are forest practices riparian prescriptions effective a

protecting groundwater flow and temperature? Groundwater Conceptual Model Project

5.3.8.2 Bull Trout Overlay Temperature (Eastsideiparian Shade/Temperaturdyroject

Description:
The Eastside Riparian Shade/Temperature Project was designed to evaluate the effectiveness of

both the alavailable shade rule and the standard eastside riparian prescriptions in meeting FP
HCP resource gbctives. The project aimed at determining if a difference exists between shade
and stream temperature provided by the BTO all available shade prescriptions and the standard
shade requirements. The field study was originally implemented by BTSAG butesttyr
administered by RSAG. The study design specified ay®ay, preharvest data collection

period, a year for harvesting, and a tyear, posharvest data collection period. This study was
combined with the Solar Radiation/Effective Shade Project.

Satus:

Postharvest data collection was completed during the 2010 field season. The draft report has
been through CMER and ISPR review. RSAG approved sending the post ISPR draft to CMER
for approval in March 2014. The final CMER report #24.
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5.3.8.3 Solar Radiation/Effective ShadBroject

Description:
The Solar Radiation/Effective Shade Project was designed to evaluate whether all available

shade is actually achieved under the BTO shade rule. This study was condaotgdrniation
with the BTO Temperature (Eastside Riparian Shade/Temperature) Project.

Status:
This project is complete. CMER report #222.

5.3.8.4 Eastside Type F Riparian Effectiveness Monitoring Project (B&@d-on)

Description:
The original RSAG study desidar eastside Type F riparian prescription effectiveness

monitoring called for random sampling of Type F forest practices applications (FPASs) paired

with untreated control sites to determine the effectiveness of the prescriptions as applied
operationally aross the range of conditions on FP HCP lands. The eastside was to be sampled as
a separate stratum. However, the Eastside Riparian Shade/Temperature Project demonstrated the
great expense and difficulty in finding suitable treatment and control sitastere \Washington.
Consequently, the decision was made to utilize the BTO temperature study sites for the eastside
riparian prescription monitoring component, even though they were not randomly selected, in
order to save money, expedite implementatiorefdroject, and provide an integrated package

of results for the adaptive management process. This was accomplished by collecting additional
data on changes in vegetation, buffer integrity, and LWD recruitment at the BTO temperature
study sites. (Consequiy) the Eastside Type F Riparian Effectiveness Monitoring Project is
sometimes referred to as the BTO amtdproject.)

Status:

Changes in stand structure, tree mortality, ingrowth, and wood recruitment from fallen trees were
compared onéwo years and Vie years after harvest in response to the standard rule and the all
available shade riparian prescriptions. The final report was approved by CMER October 2019.
The FP Board recommended no further action be taken at this time. Recommendgtotisng

the BT Solar/Shade study are still under consideration by TFW Policy.

5.3.8.5 Groundwater Conceptual Modd®roject

Description:
The Groundwater Conceptual Model Project was designed to investigate the potential impacts of

timber harvest ogroundwater temperatures; these groundwaters could have the potential to
discharge to streams and thereby affect the temperature regime of fish habitat. A draft literature
review has been completed. However, the draft conceptual model developed froigitiad or
contract did not meet the expectations or objectives described by the former BTSAG to identify
areas that might be highly susceptible to groundwater heating after timber harvest. CMER and
the USFWS were able to make additional progress on develthngtended conceptual

models; however, due to limited staffing availability and higher priorities, the models have not
yet reached completion.
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Status:
This project has currently been put on hold, and it is unknown whether further CMERviNork
occur.

5.3.9 Hardwood Conversion Program (Effectiveness)
5.3.9.1 Program Strategy

The purpose of the Hardwood Conversion Program is to inform the FP HCP strategy for
converting riparian stands from hardwood to cortfeminated. These riparian stands may
include a variety of hardwood species, although red ald@ué rubrg is typically the most
common in western Washington. Presence of aldeninated riparian stands on the landscape is
sometimes the result of past forest management practices, which histaligtalot always

include conifer reforestation after harvest.

Table 21presents the critical questions and projects of the Hardwood Conversion Program. The
program began by implementing the Riparian Hardwood ConversigecPto provide

information for Policy about the effectiveness of hardwood conversion treatments to regenerate
conifers successfully, and about the economic costs and benefits of hardwood conversion. In
response to guidance from Policy, a component to Exastream temperature response was
added to the project after the silvicultural study design had been adopted.

In spring of 2005, another project was initiated in response to a request from the Small Forest
Landowners Advisory Committee that was deveailgpa small forest 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, Ecology submittedpeoposal to CMER for the Hardwood Conversion Water
Temperature Modeling Project. The project was carried out and is described below under
Ecology Water Temperature Modeling Project.

Table 21. Hardwood Conversion Program: Rule Group CriticalQuestions with Associated
Research Projects

Rule Group Critical Questions Project Names

Where and how should hardwood conversion projects be conducted, and what are the ecological outcon

How effective arglifferent hardwood conversion treatmen
in reestablishing conifers in hardwoatbminated riparian

ggosgggpgh stands? Riparian Hardwood Conversion
Questions | When is hardwood conversion in riparian stands Project

operationally feasible, and what are the economic casts
benefits of the hardwood conversion treatments?
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) o Riparian Hardwood Conversion
What effects do hardwood conversion treatments in ripal Projecti Temperatur&€omponent

stands have on shade, stream temperature, and LWD
recruitment? Annotated Bibliography: Riparian
Hardwood Conversidn

What is the effect of hardwood conversion practices on
stream temperature as a function of buffer width and len
of stream treated?

1In 2011, RSAG decided to terminate the Annotated Bibliography: Riparian Hardwood Conversion. See status
update below for explanation.

Ecology Water Temperature
Modeling Project

5.3.9.2 Riparian Hardwood ConversiofProject

Description:
The Riparian Hardwood Conversion Project is a series of case studgistsites. Each site

consists of landownetesigned and implemented s#ipecific harvests of hardwood trees in
riparian buffers. In each case, harvest is followed by reforesting with conifers. Data about tree
regeneration and residual stand conditioncatkected at each site. Data collection also includes
annually asking participating landowners to document their silvicultural strategies and the costs
and benefits associated with each conversion.

Status:

Harvest has occurred at all sites, and fgears after harvest, monitoring of regeneration is

complete. CMER reviewed a draft interim report describing thdareest, harvestjlviculture,

and costs and benefits of the harvests at siXx
CaseStdy Report s: Hardwood Conversion Study, 0 an
Brown of Pacific Rim Forestry. Final drafts of the eight case study reports were received in

spring of 2012 and were reviewed and approved by CMER. An interim summary report

synthesizing the results and findings from the eight case studies was reviewed and approved by
RSAG and CMER ir2014.

RSAG requested and received Policy approval to revisit the eight sites in FY 2016 to collect year
ten regeneration and general buffer gbod data. The tetyear resample is in response to

concerns that fowyear postarvest stocking data do not reliably determine the likely future

conifer stocking levels at these sites. RSAG approved the case study reports and the synthesis
report. The rports went to CMER for review and approval and was sent to ISPR in early 2018.

In 2017 Cramer Fish Sciences completed and CMER accepted a final report on the first two
Hardwood Conversion Project critical questions. In early 2020 CMER completed ansters to
standard six questions characterizing the findings of the Cramer Fish Sciences report. Both the
report and answers to the six questions were sent to TFW Policy without recommendations for
additional research.

In Summer 2020, RSAG completed an infotaaalysis of approved forest practice application
(FPASs), both standard rules and alternate plans, for hardwood conversions. This analysis
indicated that hardwood conversions peaked between 2009 and 2015. For the 2015 to 2019
period only 30 hardwood conrgon FPAs were approved. Consequently, RSAG recommended
that public resource risk was not sufficient to warrant a-kengp study.

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 75



20242025 Biennium CMER Work Pl

5.3.9.3 Riparian Hardwood Conversion Projedt TemperatureComponent

Description:
The hardwood conversion temperatatedy was contracted through an interagency agreement

with the Washington Department of Fish and Wildlife (WDFW) in June 2003. The objective of
this study was to collect data that may help understand what effect hardwood conversion rules
and alternate pfes may have on water temperature. Specifically, this was designed to collect
temperature and canopy data in association with hardwood conversion activities. The study
evaluated changes in canopy cover and air and stream temperature 2 years beforerand 2 yea
after timber harvest.

Stream temperatures were measured upstream and downstream andiate2gals along

stream reaches at the same eight study sites used in the Riparian Hardwood Conversion Project.
These temperature measurements occurred befdraftan harvests. Pitgarvest data collection

began in 2003, with the final pelkarvest data collected in 2006. The minimum buffer width was

25 ft., but ranged from 25 ft. to more than 100 ft. This project was contracted with WDFW.

Status:

A data colleabn report has been reviewed and approved by CMER. This report did not undergo

ISPR since it provided the data and site descriptions only and did not include a statistical

evaluation of harvest effects on stream temperature. High artdrintrasite varability in both

the treatment and control sites before and after harvest prevented CMER from using the data in a
statistical analysis of treatment effects. CMER therefore agreed to finalize the study as a data
collection report and archive all of the supptg documentation for potential future use. The

data collected and reported in fAiWater Tempera
Treat ment Sites Data GChl8, Jueeclt 20k®ncan®e ysaful to sScopé C ME R
and develop a study plan fongore comprehensive and letgym study addressing the water
temperature and shade impacts of this common forest practice.

5.3.9.4 Annotated Bibliography: Riparian Hardwoo€onversion

Description:
The proposed bibliography was meant to assefitbhature citations, including commertisout

the value and findings of each citation. This bibliography would describe silviculture and effects
of hardwood conversion on riparian functions, including shade, stream temperature, and nutrient
inputs.

Statts:

Initial drafts of the annotated bibliography were considered inadequate; and after several
revisions and discussions by RSAG on the scope, intent and overall usefulness of the
bibliography in the adaptive management program, RSAG decided to termisgiejact in
2011.

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 76



20242025 Biennium CMER Work Pl

5.3.9.5 Ecology Water Temperature Modelingroject

Description:
This study used an existing stream temperature and shade model to explore the relative effect on

stream temperature of different hardwood conversion strategiesndiyement strategies that
were evaluated include a es&led harvest with continuous-80and 56ft.-wide buffers with
treated stream lengths ranging from 500 to 1,500 ft. A sensitivity analysis was performed on a
range of modeled stream conditions (tidlow, gradient, groundwater, and hyporheic flow).

Status:

A draft report was completed in 2006 and was reviewed and approved by CMER. The report was
completed in 2007 and submitted to the Small Forest Landowners Advisory Committee, who
forwarded theeport on to Policy with a recommendation of no further action warranted at this
time.

5.3.10Intensive Monitoring/Cumulative Effects Program (see Section 5.11)

5.4 CHANNEL MIGRATION ZONE RULE GROUP
5.4.1 Rule Overview andntent

The channel migration zo{€MZ) 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 qigratin
channels, in their present or future location. No timber harvest, salvage, or road construction
(except for road crossings) is allowed within CMZs without an alternate plan that specifies the
conditions that will provide equal and effective protectiopublic resources as described in the
forest practices rules and the Forest Practices Act.

5.4.2 Rule Group Resource Objectives and Performafeegets

Resource Objectives:

1 Same as for Type F riparian prescriptions (see Sebti)n

Performance Targets:

1 Sameas for Type F riparian prescriptions (see Sechi@).

5.4.3 Rule GroupStrategy

The strategy for the CMZ Rule Group is to answer a set of critical questions that address
uncertainties concerning CMZ delineation and effectiveness (Table 22). Thyéstion 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 that the extent of the @&IZ can
consistently delineated by landowners. This ag#ion has high uncertainty because, although
many CMZs are relatively easy to evaluate, their boundaries may be difficult to estimate and
delineate depending on the quality of remote sensing data and resolution of geomorphic features
in the field. Incorret delineation of the CMZ edge results in incorrect placement of the adjacent
riparian management zone (RMZ), making the channel potentially vulnerable to losing riparian
protection.

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 77



20242025 Biennium CMER Work Pl

The second question addresses the future patterns of channel migria¢ic®MZ rule assumes
that mechanisms of past channel migration will continue to occur in the future. Uncertainty
exists for this assumption because changes in fluvial processes, and potentially land
management (i.e., conversion, forest practices) asaweither factors (i.e., climatic drivers and
riverine processes, including-ehannel wood, sediment, and flow) could change the frequency
and spatial extent of chanmelgration.

Table 22. CMZ Rule Group Critical Questions and Programs

Program Task
Names Type

What field/map criteria allow consistent, repeatable delineati¢ CMZ Delineation
of the CMzZ | ateral boundar i| Program

Rule Group Critical Questions SAG

Rule Tool | UPSAG

Will the physical processes that drive charméjration change | CMZ Validation

appreciably due to the application of forest practices rules? | Program Intensive | UPSAG

5.4.4 CMZ DelineationProgram
5.4.4.1 Program Strategy

The purpose of the CMZ Delineation Program is to assess the available methodteaador
accurately identifying and delineating CMZs. The program will develop materials and

procedures to aid field managers in the consistent and accurate delineation of CMZs. The
program consists of two projects: the first would provide a scre¢oahdo locate areas with

potential CMZs and provide a methodology to accurately delineate their boundaries once

located. The second project would assess whether new methods result in accurate and consistent
CMZ delineations (Table 23 and project descoipsi below). The program is not being actively
developed because of its low ranking in the CMER priority list.

Table 23. CMZ Delineation Program: Applicable Rule Group Critical Questions with Associated
Research Projects

Rule Group Critical Questions Project Names

CMZ Screen and Aerial Photograph Catalog Projec

What field/map criteria allow consistent, repeatable | @1d CMZ Boundary Identification Criteria Project
delineation of the CMZ

Consistency anéccuracy of CMZ Boundary
Delineations

5.4.4.2 CMZ Screen and Aerial Photograph Catalog Project and CMZ Boundary
Identification Criteria Project

Description:
The need for the CMZ delineation project, which was outlined in the 2005 Work Plan, may

have been resodd with the 2004 revision of the Forest Practices Board Manual for CMZs (i.e.,
Section 2 in the Manual), which provides more detailed guidance. This is not an active project.

Status:
Aside from the preliminary scoping, no CMER work on these topics haspreposed.
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5.4.4.3 Consistency and Accuracy of CMZ BoundaBelineations

Description:
The recent development of revised CMZ delineation guidelines (i.e., Board Manual, Section 2)

leaves open questions as to whether new methods result in accurabmsistent CMZ
delineations. Although this project has not yet been scoped, it would likely involve field
evaluation of a sample of CMZ delineations.

Status:
The project is not yet scoped. This issue may be included in the DNR Forest Practices
ComplianceMonitoring Program.

5.4.5 CMZ Validation Program (Intensive)
5.4.5.1 Program Strategy

There is general interest in learning how the protection and recovery of mature forests in CMZs
will influence channel migration rates, aquatic habitat formationpéimer functions. These

guestions could presumably be addressed by field and/or Hoasee (i.e., air photos, LIDAR)
studies. Such issues have never been elevated among CMER priorities, and thus no studies have
been scoped to date.

Table 24. CMZ Validation Program: Applicable Rule Group Critical Questions with Associated
Research Projects

Rule Group Critical Questions Project Names

Will the physical processes that drive channel migrat
change appreciably due to the application of forest | No projects scoped at this time
practices rules?
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55 UNSTABLE SLOPES RULE GROUP
5.5.1 Rule Overview andntent

The FP HCP goal for the management of potentially unstable slopes is to prevent forest practices
from increasing oaccelerating mass wasting (landslides) beyond the naturally occurring rates.
The intent of the goal and its related rules is to protect water quality, aquatic habitat, and public
safety by minimizing sediment delivery from managenretdted increases inams wasting.

The rules as initially written assumed the following: (1) the administrative process of identifying,
reviewing, and regulating forest practices on potentially unstable slopes will maintain a naturally
occurring rate of mass wasting followifayest practices; (2) implementation of the unstable
slopes prescriptions will achieve the Schedult dlesource objectives of clean water and natural
substrate and will maintain chansfetrming processes; and (3) implementation of the unstable
slopes praxiptions will meet FP HCP landscapeale performance targets (there are ne site

scale targets). The projects in this Rule Group are designed to test these assumptions.

A

The forest practices rul esd udstableaslopesis pr ot ect i v
avoidance. The rule protection strategy begins with definition of unstable landforms and the
identification of wunstable sl opes. Based on t
DNR developed and implemented the Slope Stghiiformation Form to be completed by

applicants that propose harvest on or nearidédatified landforms (RIL) and included with their

forest practices application (FPA). This form provides additional information on the screening

tools used by applicasmtand includes potentially unstable slopes within and adjacent to proposed
forest practice activities. The strategy then is either to avoid the area or conduct a risk evaluation
through the State Environmental Protection Act (SEPA) process (2224 0-030).

WAC?22216050( 1) def ispexcimCl,asswhlidh includes timb
construction, on RIL that have been field verified by the department and have the potential to

deliver sediment or debris to a public resource or threaten public sséetjon 22216-

050(1)(d)(i) lists the five RIL categories and directs the reader to Section 16 of the board manual
where RILs and their criteria are described in detail. The rule protection strategy relies on the

ability of forest managers and regulattrsecognize and mitigate for unstable slopes within the

FPA and approval process. If forest practices are planned on potentially unstable slopes, the FPA
process includes a report written by a qualified expert and SEPA review.

5.5.2 Rule Group Resource Objdges and Performanc&argets

Resource Objectives:

1 Sediment: Provide clean water and substrate and maintain cliarmelg processes by
minimizing to the maximum extent practicable the delivery of managememted
coarse and fine sediment to streamsl(iding timing and quantity), by protecting
streambank integrity and unstable slopes, providing vegetative filtering, and preventing
sediments from routing intstreams.
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Performance Targets:

1 Roadrelated: Virtually none triggered by new ra@adiavorable trend on oldads.

1 Timber harvestingelated: No increase over natural background rates from harvast on
landscapescale on highrisk sites.

5.5.3 Rule GroupStrateqy

Table 25contains critical questions for the Unstable Slopes Rule Group and identifies a series
of programs to address them. The initial strategy was to first implement an watakitem
identification program to address the first two critical questions, amdt¢heesign and

implement programs for mass wasting effectiveness monitoring and validation and to assess
the effectiveness of landform recognition and mitigation at various scales. All effectiveness,
extensive, and intensive tasks related to unstableslag or will be administered by UPSAG,;
rule tools are developed by UPSAG, adopted by the FP Board, and administered by DNR.

Table 25. Unstable Slopes Rule Group Critical Questions and Programs

Rule Group Critical Questions Program Names | Task Type | SAG

What screening tools can be developed to assist in {
identification of potentially unstable landforms that | Unstable Landform

minimize the omission of potentially unstable Identification Program
landforms?

Rule Tool UPSAG

Are unstabldandforms being correctly and uniformly
identified and evaluated for potential hazard?

How does the rate of landsliding on managed lands
compare to an estimate of the natural (background)
rate?

Mass Wasting
Effectiveness
Monitoring Program

Effective-
ness UPSAG

Are the forest practices unstaiiéandform rules
effective at reducing the rate of manageniadticed
landsliding at the landscape scale?

Are the mass wasting prescriptions and mitigation
measures effective in preventing landslides from roa
and harvest units?

Does windthrow on mass wasting buffers yieareas)
increase mass wasting?

What levels of cumulative sediment inputs are harmi

to aquatic resources at the basin scale? _
Mass Wasting | . UPSAG
How does turbidity associated witntemporary fores| Validation Program ntensive ISAG

practices affect salmonid populations (e.g., growth,
survival, movement)?

Does harvesting of the recharge area of a glacial-de:

seated landslide promote itstability?
_ _ DeepSeated Landslide
Can relative levels of response to forest practices bg Program

predicted by key characteristics of glacial deepted
landslide and/or their groundwater recharge areas?

Rule Tool UPSAG
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Rule Group Critical Questions Program Names | Task Type | SAG

Are unstable landforms being correctly and uniformly
identified and evaluated for potential hazard?

5.5.4 Unstable Landform ldentification Program
5.5.4.1 Program Strategy

The purpose of the Unstaldlandform Identification Program is to provide a set of screening
tools to identify forested areas containing potentially unstable slopes and to focus field
verification activities on potential problem areas, thereby improving our ability to avoid them.

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 of the strategy include definingcaedrsng unstable slopes and
improving the FPA classification process. The success of the management strategy for unstable
slopes is dependent on early recognition of potentially unstable slopes by forest managers to
avoid or mitigate the hazards posedivym. The projects in this program are specifically
referenced in the FP HCP as necessary for implementing forest practices that meet resource
objectives.

This program consists of the five projects below, which provide statewide information on the
distribution of unstable landforms. Because the projects develop screening tools that are used for
information only and not as regulatory tools, program results to date have not required Policy
action. Four projects have been completed and the fifth projectisldrfTable 26).

Table 26. Unstable Landform Identification Program: Applicable Rule Group Critical Questions
with Associated Research Projects

Rule Group Critical , T
Questions Project Names

Shallow Rapid Landslide Screen for GIS| Partially completed
Project (westside completed, eastside

What screening tools can be | N0t completed)

developed to assist the TechnicalGuidelines for Geotechnical Completed
identification of potentially Reports Project

unstable landforms that Regional Unstable Landforms Completed
minimize the omission of Identification Project (RLIP)

potentially unstable landforms? —
Landform Hazard Classification System | Completed

and Mapping Protocols Project

Landslide Hazard Zonation Project On hold

5.5.4.2 Shallow Rapid Landslide Screen for GIBroject

Description:
This project has three phases. The first phase compared different slope stability models. Based

on the results of Phase 1, Policy directed DNR to develop @&&d screen of modeled slope
stablity based on digital elevation model (DEM) topography for the westside. This first phase
was completed in 2001 and was released as Timber, Fish and Wildlife (TFW) Report 118 titled,
A Compar i sBased Models®flSBallow Landsliding for Applicationwatershed
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Management. 0 The second phase produced a mode
on the DNR forest practices website (SLPSTAB). A third phase has been proposed to identify
topographic model(s) appropriate for similar mapping on tetsigle, but it was never initiated.

Status:
1 Phase ® Complete
1 Phase @ Complete
1 Phase 3® Onhold

5.5.4.3 Technical Guidelines for Geotechnical Repoisoject

Description:
This project developed technical guidelines for geotechnical reports usedSERAereview

process. The guidelines include identification of analytical tools and techniques that are
appropriate for different projects and at different scales.

Status:
Complete.

5.5.4.4 Regional Unstable Landforms Identification Proje¢RLIP)

Description:
This project provided a coordinator to work with TFW cooperators within each DNR region in

order to identify unstable landforms that do not meet the statewide landform descriptions. Its
results also serve as an interim screen for-geaped landslides bgentifying lithologies that
promote this type of slide; however, the project did not actually map individualseetgd
landslides but rather the areas where they occur in abundance. CMER and UPSAG
recommended that the information created by the RLIRdm@porated into the Landslide
Hazard Zonation (LHZ) Project. In 2005, data from this project were distributed tar&giiRs.

Status:
Complete.

5.5.4.5 Landform Hazard Classification System and Mapping ProtocBioject

Description:
This projectdeveloped a detailed protocol for mapping landslides and potentially unstable

landforms in a consistent manner, leading to the assignment of hazard level to unstable slopes in
the forested environment. This project was completed in 2004; the protocolisas|sently

been used to implement the LHZ Project (described below). State lands geologists have also
applied the protocols to analysis of large blocks of land under state ownership.

Status:
This project was completed in 2004 and has been utilized inbHEeProject.

5.5.4.6 Landslide Hazard ZonatiorProject

Description:
The LHZ Project had three phases. During Phase 1, all mass wasting modules from completed

watershed analyses and other information on unstable landforms, landslides, and unstable slopes
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were cdlected and compiled in a GIS database. This database has been made available for free
download to the public and is used as a screening tool in the forest practices application process.
During Phase 2, mass wasting modules from incomplete watershedesnafre eithdinished,
reviewed, and added to the database or were rejected. During Phase 3, the protocol was applied
at the watershed scale following a list of priority watersheds based on the presence of steep
slopes and FP HClands.

The current redts of the LHZ Project are as follows: For Phase 2, there were 27 watershed
administrative units (WAUS) identified as priorities for review and completion by the LHZ
Project. Eighteen WAUs were found to be of acceptable standard, and nine WAUs wereé rejecte
during LHZ review because the mass wasting modules were incomplete or of substandard
quality. During Phase 3, 39 LHZ projects (WAUs and/or State Land blocks) were completed.
The LHZ Project was suspended in 2009 due to budgetary constraints, leavittijtiomal 33

of the WAUSs on the Phase 3 priority list, although some were partially completed within State
Land blocks. This phase may be discontinued in the future pending the results of the Unstable
Slopes Criteria Project.

Status:
1 Phase D Complete
1 Phase @ Complete (with nine WAUsejected)
1 Phase ® Suspended

5.5.5 Mass Wasting Effectiveness Monitorin@rogram
5.5.5.1 Program Strategy

The purpose of the Mass Wasting Effectiveness Monitoring Program is to assess the degree to

which implementation of thiorest practices rules is preventing or avoiding an increase in

landsliding beyond natural background levels. Natural background rates are difficult to

determine. The Mass Wasting Effectiveness Monitoring Program will address the critical
guestionthatdefnes t he program: AAre the mass wasting
increase in | andslides that deliver to public
strategy is to (1) evaluate the effectiveness of identifying unstable slopes for applying

prescriptions (avoidance or mitigation); and (2) evaluate effectiveness at two scales: the

landscape scale (extensive monitoring) and the site scale (effectiveness monitoring).

Four projects are proposed to address five critical quesfi@tde 7). The first, the Unstable Slope
Criteria Project (which replaced the Testing the Accuracy of Unstable Landform Identification
Project), was rescoped as a pilot project under the LEAN process in response to Board disgxtio
Policy feedback. The second, The Mass Wasting Effectiveness Monitoring Project, was an
examination of the landslide response to the December 2007 storm in Southwestern Washington.
This project was submitted as a rmonsensus report to Policy. Therth the Mass Wasting
LandscapéeScale Extensive Monitoring Project, has been preliminarily scoped. The fourth, Mass
Wasting Buffer Integrity and Windthrow Assessment Project, is on indefinite hold.

Table 27. Mass Wasting Effectiveness Monitoring ProgramApplicable Rule Group Critical
Questions with Associated Research Projects

Rule Group Critical Questions Project Names
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Are unstable landforms being correctly and uniforml
identified and evaluated for potential hazard?

Unstable Slope CriteriBroject (which replaced the
Testing the Accuracy of Unstable Landform
Identification Project)

How does the rate of landsliding on managed lands
compare to an estimate of the natural (background)
rate?

Are the forest practices unstable slopes raféective
at reducing the rate of managememuced
landsliding at the landscape scale?

Are the mass wasting prescriptions and mitigation
measures effective in preventing landslides from roz
and harvest units?

Mass Wasting Effectivenedgonitoring Project

Mass Wasting Landscaf#cale Extensive Monitoring
Project

Does windthrow on mass wasting buffers (leave are

increase mass wasting?

Mass Wasting Buffer Integrity and Windthrow
Assessment Project

5.5.5.2 Unstable Slope Criteridroject: An Evaluation of Hillslopes Regulated under
Washington Forest PracticeRules

Description:
This project will evaluate the degree to which the landforms described in the unstable slopes rules

identify potentially unstable areas that are likelympact public resources or threaten public safety.

The project is being designed to evaluate the original Forests and Fish Report ScHedesedrch

topi c: ARTest the accuracy and | ack of bias of
predicit ng areas with a high risk of instabilityo
Accuracy of Unstable Landform Identification Project, based on feedbaclkfotioy at the

November 2010 meeting. At that meeting, UPSAG presented two inteigmestat the original

Forests and Fish Report Schedulé topic and asked for direction as to how to proceed and prioritize
efforts. The TWI G developed alternatives and u
landslide susceptibility of differeérslopes/landforms in the interest of evaluating currentiddatified
landforms and identifying/characterizing additional potentially unstable landforms.

Status:

The TWI G received CMER approval for ai Researchment
Al ternativeso on February 28, 2017, and then p
2017. Policy chose the TWI G6s recommended alte

The Unstable Slope Criteria Project consists of five distinct studies aplgogweolicy in April 2017

1. Compare/Contrast Landslide Hazard Zonation (LHZ) Mass Wasting Map Units with RIL (this
project will be incorporated into subsequent projects per ISPR review comments).
ObjectBased Landform Mapping with HigResolution Topography
Empirical Evaluation of Shallow Landslide Susceptibility and Frequency by Landform
Empirical Evaluation of Shallow Landslide Runout
Models to Identify Landscapes/Landslides Most Susceptible to Management

abhowbd

The study design for the first phase of the pro@tijectbased Landform Mapping with High

Resolution Topographyvas approved by ISPR in 2019 and the Project Team is currently working on
Project 2, ObjeeBased Landform Mapping with HigResolution Topgraphy Study, implementation.
The report is schedule to be presented to CMER in fall 2622tudy Design that will cover

Empirical Evaluation of Shallow Landslide Susceptibility and Frequency by Landform (Project 3) and
the Empirical Evaluation of ShalloLandslide Runout (Project 4) is being developed using
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information learned in the ObjeBased Landform Mapping with HigResolution Topography Study.
The Study Design is scheduled to be presented to CMER in spring 2023.

5.5.5.3 Mass Wastingeffectiveness MonitoringProject

Description:
This project was designed to statistically compare landslide rates among five harvest treatments

and five road treatments. The treatments were sets of prescriptions associated with the period in
which differert forest practices rules were in effdetlate 2007, a storm produced a significant

population of landslides. Landslide data were collected wittiguaremile blocks, and all area
encompassed by the blocks was classified into one of the five harddstearnad treatments.

Harvest and road landslides were analyzed separately, and primary statistical analyses were

made relative to the block response to account for differences in geomorphology and rainfall

intensity. Tests were conducted to determinetiver there are differences in the density of

landslides associated with each of the harvest and road treatments. The statistical design aimed to
answer two critical questions Table27 fiAr e t he f or slegpésrutesradudingces u
the rate of managementn duced | andsliding at the |l andscap:e
prescriptions and mitigation measures effective in preventing landslides from roads and harvest

uni ts?0 The det aiivideal landsidesawasusdd to éalptevaloate tret i n d
effectiveness of specific best managenpeattices.

Status:
The final report was submitted to CMER and Policy in May 2013 as CMER Publicat®d208
The report was submitted to Policy as a4sonsensusaport, which includes minority reports.

5.5.5.4 Mass Wasting Landscap8cale Extensive MonitoringProject

Description:
This project will be designed to evaluate trends in the number and volume (or area) of landslides

over time at the watershed scale using laddshventory 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
FPHCP-regulated lands and other forestlands 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 may consist of an invaHtorgslides

using data collected through the LHZ Project, complemented with aerial photography and maps
of terrain, topography, forest cover, and road networks. Once this project is prioritized, UPSAG
will work towards designing a study that can isothiee mass wasting trends associated with the
forest practices rules from the dynamic noise of the natural system.

Status:
Preliminarily scoped and on hold because it is currently considered to be infeasible.

5.5.5.5 Mass Wasting Buffer Integrity andVindthrow Assessmeritroject

Description:
This project will be designed to test the effect of windthrow in mass wasting leave areas on

overall landslide rates. One school of thought suggests that mass wasting leave areas are
especially prone to windthrowf.that is true, then mass wasting leave areas may be
counterproductive for reducing sediment load to streams. However, downed timber from
windthrow has been documented as being effective at slowing the rate of sediment movement on
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the hillslope. How thestwo divergent effects affect actual sediment yield to streams is not
known.

Status:

There has been no action on this project. In 2012, Policy requested that CMER further
investigate the potential for windthrow on FP HCP lands for projects listed WdhePlan.
UPSAG recommends removing this project from the Work Plan in favor of focusing on
more viable studies or incorporating it in the RSAG work plans.

5.5.6 Mass Wasting Validation Program (Intensive)
5.5.6.1 Program Strategy

No program strategy has been depeld, but it is presumed that when UPSAG and/or ISAG
have time to work on this program, the efforts of the Monitoring Design Team will be a useful
starting point.

Table 28. Mass Wasting Validation Program: Applicable Rule Group Critical Questions with
Associated Research Projects

Rule Group Critical Questions Project Names

What levels of cumulative sediment inputs are harm
to aquatic resources at the basin scale?

How does turbidity associated with contemporary forl N Projects have been developed

practices affect salmonid pogations (e.g., growth,
survival, movement)?

5.5.7 DeepSeated Landslides Program
5.5.7.1 Program Strategy

The purpose of the De&peated Landslides (DSL) Program is to develop science, tools, and/or
guidance for assessing tpetential of forest practices to change groundwater hydrology in

landslide recharge areas and accelerate or reactivateselatul landslides in glacial sediments.

The twelve listed projects develop tools or science that help us address the twajoesitahs:

ADoes harvesting of theaeragecidarld pgendard e @ eofpra mplt
and ACan relative |l evels of response to fores
glacial deepseated landslides and/or their grountdweaar r e ¢ h aTaldeg9). ar eas ? 0 (

Policy and Forest Practices Board Requests:

At the budget retreat in 2006, Policy requested that UPSAG investigate pathways to resolve
difficulties in the application of rulegoverning timber harvest on groundwater recharge areas of
deepseated landslides. In 2007, UPSAG hired a contractor to assist in scoping several
alternative studies. UPSAG evaluated the scoped projects and presented their findings to CMER
in the fall of 2@7. No further progress on this program occurred until efforts were revitalized in
the spring of 2014. The Forest Practices Board drafted several motions directing Policy and
CMER to review and update their mass wasting research strategy. A Mass Wasting
Subcommittee of TFW Policy was formed; three UPSAG members participated and a document
titl ed A Uni GtadabDeepSe&dd bgndskdes and Their Groundwater Recharge

Ar eas: Considerations for the CMER Waddégd Pl ano
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to the FY 2017 CMER Work Plan. Notable additions include a second critical question, the
initiation of the Literature Synthesis of the Effects of Forest Practices on Glacial9aesgd
Landslides and Groundwater Recharge, and modifications taatidslide ClassificatioRroject
(Table29).

Per Board request, Policy directed CMER via the UPSAG to develop a32e¢pd Landslide
Research Strategy (hereafter Strategy). This Strategy includes descriptions of twelve projects,
identifies their respective priorities, timelines, and estimated costs; sequencing relative to each
other; and describes the relationship betwe®jects and their associated critical questions from
the CMER Work Plan (2022019). The Strategy evaluates existing deepted landslide

projects and revises, adds or replaces projects. The scope of the program was expanded to
include nonglacial, orbedrock, deejseated landslides. CMER and Policy approved the Strategy
in 2018. Henceghesuggestion to rename this program to apply to all-degped landslidgpes.

5.5.7.2 DeepSeated Landslide Research Strategy

Description:
This project used the resultstbe literature reviews for forest harvest effects on glacial-deep

seated landslides (completed August 2016)rardglacialdeepseated landslides (completed

June 2017) to form a research strategy to address key knowledge gaps identified during the
literature reviews and to address questions from the Forest Practices Board and Policy regarding
the potential effects of forest practices on dseated landslides (Table 29). This strategy

included a description of projects, identified their priority, timelisequence, and estimated

cost, and described the relationship between the project and the critical questions (Table 30).
strategy evaluated the existing CMER D&gated Landslide Work Plan projects and revised,
added or replaced projects.

Status:

The strategy is complete and composed of several projects. UPSAG is currently deveBbpityg a
Design based on the Poli@pprovedScoping cument for the Landslide Mapping and
Classification Project (4.5 and 4.6) under the Strategy. Sty Design § anticipated to be
reviewed by CMER in spring of 2023.

Table 29. Summary of DeegSeated Landslide Research Strategy projects and status

Project Title Project Origin Status

4.1 Model Evapotranspiration in Deep | CMER Work Plan Completed
Seated Landslide Recharge Areas

4.2 Literature Synthesis of the Effects of| CMER Work Plan Completed
Forest Practices on Glacial De8pated
Landslides and Groundwater Recharge

4.3 Literature Synthesis of the Effects of | DeepSeated Landslide Completed

Forest Practices on Ne@lacial Deep Proposal Initiation (P1)

Seated Landslides and Groundwater

Recharge

4.4 Board Manual Revision CMER Work Plan Intermittent Process
pending direction from
the Board
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4.5 DeepSeated Landslide Mapping CMER Work Plan Current

4.6 DeepSeated Landslide Classification| CMER Work Plan/ Revised | Current
by PI

4.7 GISBased Landslide Stability and Recommendation from 4.2 | Not scoped
Sensitivity Toolkit

4.8 Groundwater Recharge Modeling CMER Work Plan Scoped in 200™n-hold
4.9 Physical Modeling of Deepeated Recommendation from 4.3 | Not scoped

Landslides

4.10 Landslide Monitoring Recommendation from 4.2 | Not scoped

4.11 Evapotranspiration Model Refinemg CMER Work Plan Scoped in 2007; Ohold
4.12 Empirical Evaluation of Deefeated | Unstable Slope Criteria To be scoped with
Landslide Density, Frequency, aRdnout | TWIG projects 4.5, 4.6, and 4.9
by Landform (see Strategy)

Table 30. DeepSeated Landslides Program: Applicable Rule GrougCritical Questions with
Associated Research Projects

Rule Group Critical Questions Project Names

Model EvapeTranspiration irDeepSeated Landslide
Recharge Areas Project

Does harvesting of the recharge areas of glacial or | EvapeTranspiration Model Refinement Project

bedrock d’)eeﬁeated landslides promote their Literature Synthesis of the Effects of Forest Practic
instability’ on Glacial and NoiGlacial DeepSeated Landslides
and Groundwater Recharge

Groundwater Recharddodeling Project

Can relative levels of response to forest practices beg DeepSeated Landslide Map Project

predicted by key characteristics of glacial or bedrock DeepSeated_andslide Classification Project
deepseated landslides and/or their groundwater — :
recharge areas? Board Manual Revision Project

5.5.7.3 Model EvapeTranspiration in DeepSeated Landslide Recharge AreBsoject

Description:
This project developed an analytical model for assessing changespatranspiration resulting

from timber harvest. The model was intended to be applied to timber harvest within the
groundwater recharge area of degated landslides in glacial sediments. The model has been
developed but was not directly validated aefined because of insufficient field data to verify
model parameters. As such, UPSAG and CMER did not recommend a policy change, even
though the results of the model suggest that there is likely a significant, detectible change in
water availability whenanverting an entire groundwater recharge area from mature forest to a
clearcut (Sias 2003). A follovup validation/refinement study could be pursued as a second
phase, as described below.

Status:
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Complete, but there has been no use of the model dugetoegal lack of available data required
to run the model in the forested environment.

5.5.7.4 Literature Synthesis of the Effects of Forest Practices on GlaBlakpSeated
Landslides and GroundwateRecharge

Description:
This project is a focusdderature review to summarize the best available science on the effects

of forest practices on deeggated landslides in glacial materials. The literature review includes
an annotated database, a GIS map product, and a synthesis report. UPSAG undepogkdh

in 2015 to provide updated background infor ma
harvesting of the groundwater recharge area of a glacialsbsgpd landslide promote its
instability?0 The synt hesi spsdaedlandslideshoddrestt he s e

practices is poorly understood and that many of the effects of forest practices must be inferred
using measurements for different lacalver types (Miller 2016).

Status:

Completed. The Literature Synthesis of the EffectSarest Practices on Glacial DeSpated
Landslides and Groundwater Recharge was presented to UPSAG in June 2016 and approved by
CMER and delivered to Policy in July 2016.

5.5.7.5 Literature Synthesis of the Effects of Forest Practices on NGtacialDeepSeated
Landslides and GroundwatdRecharge

Description:
This project was a companion project to the literature synthesis focused esedéep

landslides in glacial materials, but focuses on-glaial materials. UPSAG undertook the

project in October 2016 taddress questions related to the effects of harvesting of the

groundwater recharge area of nglacial deepseated landslides on slope stability. An Unstable

Slopes Proposal Initiation (P1), generated by the Forest Practices Board led to a memo
ARecommemdeéat rom TFW Policy Committee to Fores
2016, informing the questions posed for the literature synthesis. This literature review builds on

the annotated database and landslide inventory created for the glaciabdéssfiterature

review and includes a separate synthesis report to address additional questions about slope

stability in nonglacial materials.

Status:
Completed.

5.5.7.6 Board Manual RevisiorProject

Description:
This project involves revisions of ti@rest Practices Board Manual (Section 16) to more clearly

describe which deepeated landslides are at risk and what intensity of study might be needed

based on the activity level of the landslide described by the groundwater recharge rule. In 2014,
DNRoonvened an fAExpert Panel 06 to revise portior
run out and potential delivery was later revised by a TFW stakeholder group of qualified experts.

The Board adopted the revised version of Section 16 in March 20d $hesection on run out

and delivery in November 2015, and the current version in May 2016. TheZiBirevisions

to Section 16 provided new guidance regarding the amount of study needed to address different
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situations. The 2016 revision added greatgaitl about deegeated landslide characteristics and
identification.

Status:
Intermittent process pending direction from the Board.

5.5.7.7 Glacial DeepSeated Landslide Mapping Project

Description:
This project will build on ongoing Washington Geologic Sur(p@GS) mapping efforts by

providing a spatial inventory of deejeated landslides where WGS does not focus its work, and
increasing field work to acquire detailed attributes for a variety of geologic materials and
environmental settings. Thedmbined mapping effort is critical for establishing the population

of landslide types, processes, and spatial extents for most of the subsequent strategy projects.
The WGS is expected to continue mapping deegted landslides and UPSAG is
coordinating mpping with WGS staff to augment their efforts with the information we need

to implement thetrategy.

Status:
In the Study Design phase with DeSpated Landslide Classification Project (see below).

5.5.7.8 DeepSeated Landslide Classification Project

Description:
This project will categorize deegeated landslides to identify characteristics that indicate that a

landslide may besensitive to hydrologic changes from upslope timber harvest. The 2014 Policy
recommendations clarify that the first step wolild glacial deegseated landslides by landslide

type, by stratigraphic section, by size of the landslide and size of its groundwater recharge area,
and by proximity to a river channel as these attributes hypothetically have variable sensitivity to
forestpractices. Policy recommended a second step, as long envisioned by UPSAG, that the
range of potential sensitivities be empirically analyzed to test the degree to which forest practices
have influence on one or more of the bins. Policy approved the DSlin§ddpcument in 2020
whichexpanded the project to include both glacial and bedrocks#zdpd landslides.

Status:

Ongoing. UPSAG scoped (and CMER and Policy approved) a combined32a#gd Landslide

Mapping & Classification Project in 2020. UPSAG isremtly developing a Study Design based on
the Policy approve&copingDocument for the Landslide Mapping and Classification Project (4.5

and 4.6) under the Strategy. The Study Design is anticipated to be provided to CMER for review in
spring of 2023.

5.5.7.9 GIS-Based Landslide Stability and Sensitivitpolkit

Description:
Miller (2016) suggested developing a series of-B&Sed tools for assessing the stability and

sensitivity to forest practices of despated landslides. The products of this project coldde

a map of the stability assessment results to use as a forest practice screening tebgse&IS

toolkit for use in developing and reviewing geotechnical reports, and statistical relationships
between landslide characteristics and slope statil@tiycan be periodically refined as more

landslides are assessed with the tools. Maps can also be produced to show the data elements used
for the calculated rankings. These may include elements such as mapped landslide boundaries,

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 91



20242025 Biennium CMER Work Pl

landslide surface roughsg, and delineation of the estimated contributing area, upslope
geological and topographic features, proximity to streams, and other attributes that should be
field-verified. Similar to the mapping project, the toolkit analysis may include glacial and
bediock deepseated environments.

Status:
Not scoped.

5.5.7.10 Groundwater Recharge Modelingroject

Description:
This potential project would use groundwater modeling to determine whether there are ways of

evaluating which parts of the groundwater recharge aomenost influential on landslide

movement. This project might be useful if modeling efforts were focused on the common and
probably sensitive types of stratigraphic and geomorphic situations, as might be identified by the
Landslide Classification Project.

Status:
Scoped (Waldrick 2007) and on hold.

5.5.7.11 Physical Modeling of Deefseated_andslides

Description:
Physical models can be used to integrate available information about individual landslides based

on geologic and hydrologic processes. Firlggrated models, starting with tools developed

during GISBased Landslide Stability and Sensitivity Toolkit, and Groundwater Recharge

Modeling Project, could be used to calculate the factor of safety of a landslide, the sensitivity to
changes in pore pssure or toe erosion, a water budget and fluctuations in water supply for the
landslide, the effect of forest cover on water supply, and the response in pore pressure caused by
fluctuations in the water supply. In concert with the Landslide ClassificBtioject, the

distribution of calculated values can provide another way to characterize a population of
landslides. Statistical methods can then be used to see how calculated values of stability,
sensitivity, and precipitation correlate with the observeiigclevel.

Status:
Not scoped.

5.5.7.12 Landslide MonitoringProject

Description:
Miller (2016) recommended an approach using a combination of remote sensing (e.g., synthetic

aperture radar) and field measurements to quantitatively measure activity of atipopofl

landslides identified in the Landslide Classification Project over time. Field data, such as
precipitation, hydraulic head and landslide displacement could be collected to test assumptions
about groundwater response and landslide activity in nssptm forest practices in different
geomorphic settings. This recommendation was expanded in Miller (2017) to include dating of
the landslide using surface roughness or direct 14C dating of materials in the landslide.

Status:
Not scoped.
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5.5.7.13 Evapo Transpiration Model RefinemenProject

Description:
This scoped project refines the evapotranspiration model (GAET), which was developed by Sias

(2003) using better quantified parameters, or the experimental pursuit of important parameters
that haveyet to be quantified. This project was scoped to continue to inform the question: Does
harvesting the recharge area of a glacial éssgied landslide promote its instability? The model
refinement project proposed to validate the GAET model using miceonmdgical data from
Vancouver Island, to establish model parameters and ranges for clearcut, intermediate and
mature forests, and to field test the model. The field testing would yield information about model
assumptions and direct researchers towar@bgtiantification of important parameters. If field

pilot testing is successful, then the model could be evaluated to determine if it iseHetiste

and robust tool for groundwater recharge modeling of fgrestices.

At this time, our ability tonterpret how additional water from loss of evapotranspiration
influences shallow groundwater levels and then slope stability is limited. Refinement of the
actual value for loss of evapotranspiration is not currently helpful, but may be after other
researchs accomplished. Specifically, if we do not know what 40 inches of water per year
means to a deegeated landslide (typically value produced by the model for loss of
evapotranspiration in high rainfall areas of Western Washington), then refining théo/atie
inches or 44 inches is not useful. If Groundwater Modeling and Physical Modeling improve our
understanding of the influence of additional water on dmgted landslides of different types,
activity levels and geologic materials, then this projectnprovement of a different model may
become important in the future.

Status:
Scoped (Sias 2007) and on hold.
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5.6 ROADS RULE GROUP
5.6.1 Rule Qverview andntent

The intent of the forest practices rules for roads is to protect water qualitypandmiaquatic

habitat by minimizing sediment delivery to typed waters from road erosion and mass wasting, as
well as minimizing roadelated changes in hillslope and stream hydrology. Fish passage at road
crossing structures is treated as a separatgroilg. The road rules protect water quality and
riparian/aquatic habitats through prescriptions and best management practices (BMPs).

Implementation of these prescriptions through road maintenance and abandonment plans
(RMAPSs) is intended taninimize road surface sediment production, the hydrologic connection
between the road system and the stream network, and the risk oélated landslides caused

by inadequately built and maintained roads. The road rules specify prescriptions for road
construction, maintenance and abandonment, landings, and stream crossing structures. In
addition, the Forest Practices Board Manual identifies BMPs for roads and landings. The rules
required RMAP inventories for all forest roads to be developed by 200&r @ florest

landowners and construction completed by 2016. This was later extended to be completed in
2021. The work was to be done in conjunction with planned timber harvest activity for small
forest landowners.

Unstable slope rules also minimize managethactivities, including road construction, in
landslideprone locations. Monitoring conducted under the Unstable Slopes Rule Group
programs includes mass wasting associated with roads. The Roads Rule Group programs are
primarily directed toward monitorghsurface erosion and hydrologic disconnection.

The basic assumptions of the road rules are the following:

1. Implementation of road prescriptions will result in achieving FP H&Ffrmance
goals and resource objectives, includingftiil®wing:

a. Meeting waer qualitystandards.

b. Providing clean water and substrate, and maintaining chéomeing
processes by minimizing the delivery of managenriethiced coarse and fine
sediment to streams by protecting stredaank integrity, providing vegetative
filtering, protecting unstable slopes, and preventing the routing of sediment to
streams and associateetlands.

c. Minimizing the effects of roads on surface and groundwater hydrologic
regimes (magnitude, frequency, timing, and routing of stream flow) to
be accompliséd by disconnecting road drainage from the stream
network, preventing increases in peak flows causing scour, and
maintaining the hydrologic continuity efetlands.

2. Assessment and planning using RMAPs is the best method to assure effective
implementation 0BMPs, and this will achieve the abovigjectives.

3. Roads differ in their degree and importance of impact to the resources of candern,
landowners and other Forests and Fish cooperators can identify and prioritize
roadwork based on these differences.

4. Appropriately identified BMPs are effective at achieving functiaigéctives.
RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 94



20242025 Biennium CMER Work Pl

5.6.2 Rule Group Resource Objectives and Performaif@gets

Resource Objectives:

1 Sediment: Provide clean water and substrate and maintain cliarmilg processes by
minimizing to the maximum extent practicable the delivery of managememnted
coarse and fine sediment to streams (including timing and quantity) by protctizg
bank integrity, providing vegetative filtering, protecting unstable slopes, and firgyen
the routing of sediment to tlstreams.

1 Hydrology: Maintain surface and groundwater hydrologic regimes (magnitude,
frequency, timing, and routing of stream flows) by disconnecting road drainagéhrom
stream network, preventing increases in peakgloausing scour, and maintaining the
hydrologic continuity ofvetlands.

Performance Targets:

1 Road sediment delivered to streams: New r@adgirtually none.
9 Ratio of road length delivering to streams/total stream lefmgilles/mile):

0 Old roads not to exadd Coast (spruce), 0.18.25;
0 West of crest, 0.19.25; east of cresd,.08 0.12

1 Ratio of road sediment production delivered to streams/total skeegih
(tonslyear/mile):

o Old roads not to exceell Coast (spruce),id0 T/yr;
0 West of crest, @6 T/yr; east of crest,iB3 T/yr.

1 Fines in gravel: Less than 12% embedded fines (< 0.85 mm).

Road runoff: Same targets as raathted sediment; significant reduction in delivery of
water from roads tetreams.

5.6.3 Rul [ r

Theeffectiveness monitoring program for roads is planned for two scales: timasmbscale

and the site scale (or prescription scale). The FP HCP contains performance targets at the sub
basin scale. At this scale, road monitoring assesses the effectioétiessules at meeting the

FP HCP performance targets for surface erosion sediment delivery and hydrologic connectivity
across ownerships and regions of the state-s8ae effectiveness monitoring assesses the
effectiveness of individual prescriptians

Site-scale effectiveness monitoring provides more insight into the success of individual road
prescriptions than does sblsirscale monitoring. The timetable for forest landowners to
implement forest practices prescriptions is tied to RMAPSs. Thessale monitoring program

requires sitespecific road performance measures (developed per prescription objectives), tests
for sitellevel effectiveness using RMAImMplemented areas as a sampling stratum, and field
protocols for sitescale performance measur&gis sitescale monitoring 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 asse#yg the need to modify guidelines and rules for road maintenance and abandonment
planning.
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Assessment of the rules leads to five critical questions, which are addressed by three monitoring

and validation program§éble3). The moni toring strategy 1 s ba
with road sediment problems, BMPs, and implementation realities, as well as on the data from

many watershed analyses that were used to develop the forest practices road performance targets
for sedimets. The effectiveness monitoring strategy includes both -@sa#e program and a

basinscale program. Validation of the road performance targets, which is more complex and
time-consuming, will come later. This approach will first inform the uncertaiatiesit BMP
effectiveness and BMPsdé6 ability to meet perfo
monitoring is unwarranted. If BMPs are proving to be effective, then validating the performance
targets should begin (i.e., do we have the rigly=in).

Table 31. Roads Rule Group Critical Questions and Programs

Program

Rule Group Critical Questions Names

Task Type | SAG

Are road prescriptions effective at meeting-$alsinscale Road SukBasin
performance targets for sediment and water? (Exclusive { Scale Effective
masswasting prescriptions, which are covered under the | ness Monitoring

Unstable Slopes Rule Group) Program
Does the RMAP process correctly identify and prioritize Effectiveness| UPSAG
road problems for repair? Road
Prescription
Are road prescriptions effective at meeting sitale Scale Effective
performance targets for sediment and water? (Exclusive { nessMonitoring
mass wasting prescriptions, which are covered in the Program

Unstable Slopes Rule Group section)

Have the correct performance targets for sediment delivel
and connectivity been identified?

Roads

What levels of cumulative sediment inputs are harmful to| Validation UPSAG /

resource at the basin scale? Program and Intensive ISAG
Cumulative

How does turbidity associated withhntemporary forest Sedimen€Effects

practices affect salmonid populations (e.g., growth, surviy

movement)?

5.6.4 Road SubBasin-Scale Effectiveness Monitorin®rogram

5.6.4.1 Program Strategy

The purpose of the Road SBlasinScale Effectiveness Monitoring Program is to determine the
degree to which the road rule package is effective at meeting performance targets for surface
erosion, sediment, and water established at thdasim sale and as a whole across the state.
This program is ranked fourth in priority among the 16 CMER programs.

The Road SulBasinScale Effectiveness Monitoring Program currently consists of pinogects

that are related to critical questiansTable 31.Two projects, the Road Surface Erosion Model
Update Project and the Road Surface Erosion Model Validation/Refinement Project, revise and
validate the analytical model to estimate road surface erosion (the Wash8tgte Road

Surface Erosion Model, or WARSEM) that is used in the monitoring program to estimate
sediment contributions and connectivity from selected road segments and road systems. The
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third project, Road SuBasinScale Effectiveness Monitoring Projeuses WARSEM to
measure changes in the road conditions known to generate sediment and hydrologic connectivity
between those road segments and the stidemnelinetwork.

Because the rules provide a-€ar window for implementation of RMAP upgradess th
program is longerm and results will provide a periodic evaluation of the trend and the trajectory
toward meeting the performance targets through the RMAP efforts.

Table 32. Road SubBasin-Scale Effectiveness Monitoring Program: Applicable Rul&roup
Critical Questions with Associated Research Projects

Rule Group Critical Questions Project Names

Are road prescriptions effective at meeting-$alsinscale performance Road SukBasinScale

targets for sediment and water? Effectivenesdvonitoring Project
Are field or analytical methods needed to support the Road Surface Erosion Model

Program monitoring program? Update Project

Research : ; . . .

Questions | How accurate is the road surface erosion model in predic| Road Surface Erosion Model
average road sedimefrom runoff at the site scale? Validation/Refinement Project

5.6.4.2 Road SubBasin-Scale Effectiveness Monitoringroject

Description:
This project is intended to provide data that can be used to assess the degreegodasin

scale performance targets, and therefore resource objectives, are being met throughout the state.
This project also characterizes the extent of road conditions that reduce surface erosion (e.g.,
improved surfacing, reduced runoff to streams)alallected at the stimasin scale will

determine the status and assess trends of key indicators of road connectivity using WARSEM
sediment delivery through time. This project does not address performance targets for road
performance relative to mass wagterosion processes, which are more readily evaluated

through other monitoring projects. Forest road systems in randomly selected sample areas that
are proportionally distributed statewide in areas under forest practices rules, independent of

ownershipare being monitored. Small forest landowner properties are included in the study
whenever they fall within the sampling blocks. Data are collected to determine the degree to

which roads meet established performance targets and the strength of thesrefabetween

those reported measures and the percentage of sample area under implemented RMAPSs. Because
road monitoring at the sttasin scale extends through they2@r road rule implementation

period, this piece was put in place before model validatr@hperformance target validation.

Status:

The original vision was to have a first sample before significant RMAP work had been
accomplished, a second sample 1wialy through RMAP efforts, and a third sample after
RMAP was completed. Howevehe firstsample was collected in 2006/2007. These

resuls were reviewed by ISPR and approved by CMER in early 2010, and represent a point
mid-way through RMAP efforts. In response to this timing and budgetary considerations, a
second (and now final) sample intended to show trend and efficacy is schedulear o occ
2028, well after RMAP completion in 2021.

5.6.4.3 Road Surface Erosion Model Updaferoject

Description:
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The Surface Erosion Module of the Washington Forest Practices Board Manual on Standard
Methodology for Conducting Watershed Analysis (version Md¥yember 1997) contains an
empirically derived road erosion model widely used for estimating surface erosion and sediment
delivery to streams from forest roads.

The primary purpose of the Road Surface Erosion Model Update Project was to refine and adapt
the manual 6s model for wuse in forest road moni
included standardizing input variables and developing repeatable application protocols. This

project also included developing, testing, and refining standardizéatpts for field

application of the revised road surface erosion model for use at the site aiségoaeht scale.

Status:
This project was completed in 2003 and produced the Washington State Road Surface Erosion
Model (WARSEM).

5.6.4.4 Road Surface Erosion Mode/alidation/RefinementProject

Description:
WARSEM is based on a range of empirically derived data available in 2003. The Road Surface

Erosion Model Validation/Refinement Project would measure sediment from selected
Washington road sites to evaluate #foeuracy of modeled sediment delivery rates. This study
could be designed to also evaluate the effectiveness of individual sediment control strategies,
such as sediment traps, silt fences, or enhanced cutslope vegetation, but the Road Prescription
Scale HEectiveness Monitoring Project, currently in the implementation phase, may accomplish
sufficient empirical research.

Status:

Timing of scoping and study design is planned to follow completion of the Roads Prescription
Scale Effectiveness Monitoring Peat. The need for this project will depend largely on results

from the Road PrescriptieGcale Effectiveness Monitoring Project and on the expansion of
available relevant road erosion data sets and/or modeling tools due to research occurring outside
of CMER.

5.6.5 Road PrescriptionScale Effectiveness Monitorin@rogram
5.6.5.1 Program Strategy

The dual purposes of the Road Prescriptmale Effectiveness Monitoring Program are to
(1) determine the degree to which maintenance activities within RMAPs havaa@priately
identified; and (2) assess the effectiveness of specific BMPs in meeting their intended
objective(s).

As describd in Table 32an important issue related to road effectiveness monitoring is the

degree to whie maintenance activities targeted in the RMAP assessments are appropriately
identified and prioritized based on rule | ang
of the prescription strategy for roads is important because individual or s@lpoescriptions

that are effective in meeting resource protection goals, if not applied to the right locations, may

not achieve resource objectives and yet might still incur cost to the landowner. Egpaltant

is the assessment of the degree/liich BMPs are effective in meeting their stated objective of

either reducing sediment delivery or disconnecting roads from DNR typed waters. This program

is ranked ninth in priority among the 16 CMpRgrams.
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We anticipate that the results of these Esiavill inform the forest practices adaptive
management process about the effectiveness of RMAP rules in achieving the FP HCP goals.
Should RMAPs prove to be ineffective, Policy may have to revisit the rules to refine
requirements and application.

Table 33. Road PrescriptionScale Effectiveness Monitoring Program: Applicable Rule Group
Critical Questions with Associated Research Projects

Rule Group Critical Questions Project Names

Does the RMAP process correctly identify and
prioritize roadproblems for repair?

Effectiveness of RMAP Fixes Project

Are road prescriptions effective at meeting-sitale Road Prescriptioiscale Effectiveness Monitoring
performance targets for sediment and water? Project

5.6.5.2 Effectiveness of RMAP FixePBroject

Description:
The primary purpose of this project is to evaluate the degree to which RMAP road repairs have

been appropriately identified and implemented. The project is envisioned to follow the
completion of the Road SubasinScale Effectivenedsglonitoring (for surface erosion and
connectivity issues) and Mass Wasting Effectiveness Monitoring projects (for road instability
issues), so that results of these studies can be used to refine the list of treatments to be
investigated and inform a samminlesign for the RMAP project described here.

This project would determine the extent to which identified road problems were located in areas
where RMAP repairs had been implemented and to determine wigcaleebenefits were not
achieved in these areas.

Status:
This project has not been scoped.

5.6.5.3 Road PrescriptiorScale Effectiveness Monitoringroject

Description:
The objectives of monitoring forest roads at the prescription scale are to (1) evaluate the

effectiveness of road maintenance categoriesanting road performance targets; and (2)

identify sensitive situations where prescriptions are not effective. This project would address
surface erosion sediment reductions from-sgecific measures recognizing that significant
efforts in both empiricalesearch and modeling have been accomplished and can be built upon.

Status:

In 2014, CMER formed a technical writing and implementation group (TWIG) to begin scoping this
project. In September 2014, Policy approved the initial scoping documeatohd draft of the Best
Available Science and Alternatives Document was submitted to CMER and accepted in January 2016.
I n February 2016, Policy picked Alternative #4
was submitted for CMER review in Dexmber 2016 and approved on February 28, 2017. ISPR

occurred over the next year and the Study Design was finalized and approved by CMER on February
27, 2018. Site selection occurred in 2018, and installation of all 80 sites was accomplished in the
summer/fd of 2019. In 2022, the project completed its third year of the main experiment which has
included the collection and assessment of plot discharge, fine sediment, and annual coarse sediment
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data. The first year of the Ditch Line Hydraulics Parameterizaigeriment was completed in May
2021, with the first half of the second year o6s
Siltstone Province has been completed and Volcanic Province will be completed in 2023). The first
year of the ShofTime-Scak Parameterization experiment was completed in March 2022. The second
year of the MicreTopography Parameterization experiment was completed in June 2022. Maintenance
of sites, data collection, and data analysis are ongoing with all fieldwork projediecttanpleted in

2026 and all data analysis completed in 2027.

5.6.6 Roads Validation Program and Cumulative Sedimdfftects
5.6.6.1 Program Strategy

Validation of road effects and performance targets is envisioned to occur with CMER research in
coordination with external cumulative effects research. This is because of the need to coordinate
research on sediment generation with parallel studies of potentially affected biota, including fish
and amphibians.

Table 34. Roads Validation Program and Cmulative Sediment Effects: Applicable Rule Group
Critical Questions with Associated Research Projects

Rule Group Critical Questions Project Names

Have the correct performance targets for sediment | ntensive Watershe8cale Monitoring to Assess
delivery and connectivity been identified? Cumulative Effects

What levels of cumulative sediment inputs are harmf
to the resource at the basin scale?

How does turbidity associated with contemporary for
practices affect salmonjgbpulations (e.g., growth,
survival, movement)?

5.6.6.2 Intensive Watershedcale Monitoring to Assess Cumulatiggdfects

Description:
For a preliminary study description, see this

Status:
Initial scoping began in 200&dditional effort depends on prioritization.
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5.7 FISH PASSAGE RULE GROUP
5.7.1 Rule Overview andntent

Fish passage blockages at road crossing structures are to be addressed as part of the road
maintenance and abandonment plan (RMAP) pro&ssad crossing structures will be

inventoried and evaluated, and those functioning as fish barriers are to be prioritized based on the
quantity and quality of a potential fidkearing stream being affected upstream of the barrier.

Those structures that dotprovide fish passage must be repaired or replaced within 15 years,
typically on a Aworst firsto basis.- WDFWG6s hy
assessment manual, and DNR6és forest practices

The fish passage rule is based on the following assumptions:

1 Achieving the objective of no fish barriers is critical for recovery of depressed siwtks
the health of fish at all life histostages.

1 Implementation of the forest practices rules widluk in achieving the objectivte
maintain or provide passage for fish in all life history stages and to provide for the
passage of some woody debris likely teebeountered.

1 Assessment, prioritization, and implementation of RMAPs will achievelijextivesn
a timelymanner.

1 Current stream crossing replacement standards are adequate to address fish @dissage at
life history stages.

1 Hydraulic rules are effective at achieving resowbgctives.
Performance targets can be developed for figtl #ife historystages.

Streamsimulation methods provide passage for fish (definition WAG22210) atall
life historystages.

5.7.2 Rule Group Resource Objectives and Performafgegets

Resource Objectives:

1 Maintain or restore passage for fish in d& lstages and provide for the passagsoaie
woody debris by building and maintaining roads with adequate stneesings.

Performance Targets:

1 Eliminate roaerelated access barriers over the time frame for road managglarent

1 Test theeffectiveness of fish passage prescriptions at restoring and mainizassage.

5.7.3 Rule GroupStrateqy

Based on an analysis of the forest practices rules, CMER identified assumptions and
uncertainties underlying the rules. ISAG developed critical questia2B03 to address these
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uncertainties. Two programs were set up to address these critical quektioles33. The Fish

Passage Effectiveness/Validation Monitoring Program aims to validassshenptions and test

the effectiveness of the forest practices rules in providing passage at road crossings for fish (as
defined by WAC 22216-010) at all life history stages. The Monitoring Design Team (MDT)

defines extensive monitoring as a populatsaale assessment of the effectiveness of the forest
practices rules in attaining forest practiceated performance targets across FP HCP lands

(MDT 2002). The implied FP HCP performance target for fish passage, based upon the
requirements for RMAPs, is &iminate fish blockages on FP HE&gulated lands. The purpose

of this program is to evaluate status and trends in fish passage conditions at forest road crossings.

Table 35. Fish Passage Rule Group Critical Questions and Programs

Rule Group Critical Q uestions Program Names Task Type | SAG

Fish Passage
Effectiveness/ Validation | Effectiveness | ISAG
Monitoring Program

Are the corrective measures effective in restor
fish passage for fish at all life history stages?

What is the current status fish passage on a
regional scale, and how are conditions changi
over time?

Extensive Fish Passage

Monitoring Program Extensive ISAG

ISAG presented the proposed CMER research strategy for fish passage to Policy. Stakeholders
differed in theirperspectives on what the CMER research strategy should focus on; therefore,
Policy designated a subgroup to determine which important issues and/or critical questions
should be prioritized for the Fish Passage Rule Group. The Policy subgroup decidieanithat i
when important policy and/or management issues are determined, Policy will then define an
appropriate research and monitoring strategy for CMER.

The following sections describe ISAG efforts to date on the fish passage research and monitoring
stratey.

574 EishP Effectiven lidation Monitori
5.7.4.1 Program Strategy

There are key questions concerning the adequacy of current fish passage design methods,

existing fish passage criteria, and the definition of a fish passage barrier. g&igdslarly true

for the forest practices rules for passing fa
applicable to higkgradient headwater streams where only resident fish species are present. This

was a particular area of interest f&AG because information on these headwater streams is

lacking.

The primary purpose of the Fish Passage Effectiveness/Validation Monitoring Program is to
address scientific uncertainties surrounding fish passage in headwater streams. The Fish Passage
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Effectiveness/Validation Monitoring Program was originally (2005) composed of three principal
elements:

1. Fish movementapability
2. Fish life history and movemeatology
3. Designs for road crossing structures that provide fish passage (bduiems)

As part of this strategy, ISAG worked on study designs for two primary projects: the Fish
Passage CapabilityCulvert Test Bed Project; and the Effectiveness of Design Criteria for
Stream Simulation Culverts. ISAG also developed questions Abadtvater fish ecology and
movement that would be answered by a literature review.

ISAG completed the study designs for the two proposed studies in 2007. CMER delivered the
study designs to Policy. Policy was uncertain about the direction and focugpodplosed fish
passage research strategy, as well as the proposed studies. A Policy subgroup was formed to
further assess the fish passage research and monitoring strategy. During the interim, Policy
directed CMER to send both study designs through thR [8Bcess. After CMER reviewed the
results of the ISPR in May 2008, Policy decided to not proceed with either study (i.e., the
Culvert Test Bed Project or Stream Simulation Project).

In June 2009, Policy agreed that (1) no fish passage resderghl be planned for FY 2010; (2)
further discussion should occur on extensive fish passage monitoring; and (3) Policy should
consider waiting for more information to come out of efforts currently underway within WDFW
relative to fish passage under thelrgulic permit application (HPA) habitat conservation plan
(HCP) development and fish passage effectiveness research. By 2018, WDFW was no longer
pursuing an HCP for their HPA program. However, WDFW has continued fish passage
effectiveness research andate 2018 was working to complete -¢&ar progress report for the
implementation and effectiveness monitoring of hydraulic projects, specifically culverts and
marine shoreline armoring. Since 2007, the two studies and the literature review have been
fundead through sources outside of the Forest Practices Adaptive Management Program (AMP).
A pilot for the Culvert Test Bed Project, funded through the National Council for ABmedm
Improvement (NCASI), was implemented in the summer of 2009. The Streamagom

Project, funded through DNR and carried out by WDFW, was implemented on DNR state lands.
The literature review for headwater fish ecology and movement was funded by WDFW and
contracted with the Forest Service. Although the study designs for thdssssvere primarily
developed through CMER, these studies are no longer considered CMER studies. The scientific
results, however, may still be considered in future efforts iAME.

Table 36. Fish Passage Effectiveness/Validation Monitoring Program:phlicable Rule Group
Critical Questions with Associated Research Projects

Rule Group Critical Questions Project Names

Are the corrective measures effective in restoring fish passag
all life history stages?

What is fish passageapability (e.g., probability | Formerly proposed CMER study: Fish Pass
of passage) through culverts under different floy Capabilityi Culvert Test Bed Project
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and slope conditions for nativeadwater specieg
and life stages?

How well does laboratorgerived passage
capability criteria apply to fish passage through| No project defined yet
culverts in the field?

Are the solutions (existing tools) we are Formerly proposed CMER study:
Program implementing working tprovide fish passage as| Effectiveness of Design Criteria for Stream
Research | needed? Simulation Culverts
Questions Formerly proposed by CMERiterature

Are our assumptions about fish movement and

passage in headwater streams correct? review of headwater fish ecology and

movement

What variables effect the rates of fish
recolonization and degree of habitat utilization i
stream habitats upstream from fixed
anthropogenic blockages?

No project defined yet

5.7.5 Extensive FishPassage MonitorindProgram
5.7.5.1 Program Strategy

In 2005, ISAG completed an extensive study design for fish passage monitoring. CMER
delivered the study design to Policy. Policy decided not to fund the project due to budget
considerations and al$ionitations in scope due to the absence of small forest landowners in the
sampling design. Implementation of the study design has been delayed indefinitely. A single
critical question has been developed for the progreaiké 36.

Table 37. Extensive Fish Passage Monitoring Program: Applicable Rule Group Critical Questions
with Associated Research Projects

Rule Group Critical Questions Project Names

What is the current status of fish passage on a regional
scale, and howre conditions changing over time?

Extensive Fish Passage Trend Monitoring Proj

5.7.5.2 Extensive Fish Passage Trend Monitorirgroject

Description:
A study design for fish passage trend monitoring was developed using guidelines consistent with

theForests and Fish Report and supplied by ISAG. The contractor (WDFW) reviewed possible
monitoring approaches and presented a recommended study design and methodology that was
reviewed and approved by ISAG and CMER.

In addition to the WDFW study proposabAG explored the potential of collecting data on
stream crossing conditions in conjunction with the UPSAG RoaeBagn Scale Effectiveness

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 104



20242025 Biennium CMER Work Pl

Monitoring Project. ISAG recognized that this approach would not provide all of the information
neede to address the critical question but considered it aeftesttive opportunity to get
supplemental information about culvert conditions from a statewide random sample. ISAG
developed a set of questions for assessing culvert suitability and thesergpuestie added to

the UPSAG road survey.

Status:

Due to budgetary considerations and potential limitations in scope, Policy has delayed
implementation of the WDFW design indefinitely. The UPSAG road survey was completed in
2008, and culvertonditions data were collected from approximately 1,300 stream crossings.
These data have not been analyzed, and further investigation is pending Policy direction.
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5.8 PESTICIDES RULE GROUP
5.8.1 Rule Overview andntent

The objectives of the Pesticides Rule Group are to manage pesticide use to achieve water quality
standards, meet label requirements, and avoid harm to riparian vegetation. In the context of the
forestpract es rul es, pesticide means fiany insectici
does not include nontoxic repellents or other

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 aneb&istror the wetland
management zone (WMZ) of Type A or B wetlankisthese 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 smaller than 5 acres; howevahase 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 applicatin of pesticides with power equipment and hand equipment within RMZs and
WMZs.

The main assumption is that the pesticide rules will be effective in achieving the objectives of
meeting water quality standards, label requirements, and preventing damagettdion 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.

5.8.2 Rule Group Resource Objectives and Performaif@gets

Resource Objectives:

1 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 managengoes.

Performance Targets:

1 Entry to water: No entry to water for medium and large droplets; minimized for small
droplets(drift).

1 Entry to RMZs: Core and inner zofe Levels cause no significant harm to native
vegetation.

5.8.3 Rul [ r

Threecritical questions have been developed to eventually shape corresponding effectiveness
and validation programg @ble 37.
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Table 38. Pesticides Rule Group Critical Questions and Programs

Program

Rule Group Critical Questions Name Task Type | SAG
Do the pesticide rules protect water quality and vegetatic

within the core and inner zones of Type S and F RMZs, { Forest Chemicals :

WMZs of Type A or B wetlands, and Type N streams an¢ Program Effectiveness | RSAG
buffers?

What is the exposure of aquatic organisms to herbicides .

reach Type S, F, and N waters, and Type A and B wetla E(r)(;eférihemmals Validation LWAG
(How much gets in and for holeng is it present?) 9 ISAG
Do sublethal effects exist that affect the survival of a

population of aquatic organisms from herbicide level ForestChemicals Validation LWAG
reaching Type S, F, and N waters, and Type A or B Program ISAG

wetlands?

5.8.4 Eorest Chemicals Program (Effectiveness awdlidation)

5.8.4.1 Program Strategy

The purpose of the Forest Chemicals Program is to address uncertainty concerning the
effectiveness of the chemicabplication rules in protecting water quality and vegetation in
riparian and wetland buffers. Alternative strategies with lower costs will also be considered.

CMER held a science conference in October 2016 to inform the members about the current use
and elated science concerning chemicals used in Forest Practices. This program is ranked last

among the 16 CMER programs. No projects are proposed at this time.
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5.9 WETLANDS PROTECTION RULE GROUP
5.9.1 Rule Overview andntent

The intent of the WAC 222 wetland rules is to achieve no net loss of wetland function (e.qg.,

water quality, water quantity, fish and wildlife habitat, timber harvest and regeneration) by
avoiding, minimizing, and/or preventing sediment delivery and hydroldisturbances from

roads, timber harvest, and timber yarding, and by buffering wetlands with wetland management
zones(WMZs)). The application of WAC 222 rules is assumed to achieve and protect aquatic
conditions and processes that meet resource olgsaind consequently achieve the three

Forests and Fish Report (FFR) performance goals. WetSAG understands that there is uncertainty
regarding this assumption because the functional relationships between forest practices, wetland
functions, and aquatic resrce responses have not been well studied and are not fully

understood.

Areas of uncertainty include: (1) how to quantify the functions and connectivity of wetlands to
streams and functions related to fish and amphibian habitat; (2) how wetlands temtribase

flow, or provide flood storage and attenuate downstream peak flows; (3) how wetlands
contribute to water quality; (4) the effects of road management practices on sediment delivery to
wetlands; and (5) the contribution of large woody debris ()\&id exchange of nutrients

between wetlands and streams.

The rules contain several additional assumptions:

1 Implementation of the wetland prescriptions for timber harvest (WAC322210)will
result in no net loss of wetland functions over the lengthtohber harvest rotation,
assuming that some wetland functions may be reduced until the midpoint of a timber
rotationcycle.

1 Application of the mitigation sequence in WAC 222-015 for road construction will
result in no net loss of wetlaridnction.

1 Appropriately identified best management practices (BMPs) are effectichiating
resourcenbjectives.

1 Forested wetlands will successfully regenerate following timberest.

Several uncertainties exist about the validity of these assumptions basktkofaapplied
research and accurate wetland mapping and typing. These uncertainties include the following:

1. The response of wetlands and wetland functions to management practices and the
level of protection provided by prescriptions is kiobwn.

2. The DNR wetland typing system (A, B, Forested) does not reflect the full complexity
of different wetland functions across the landscape, potentially reducing the ability to
target rule protection to aquatic resources (e.g., water quality, hydrology, and rule
covered species) in different, specific typesvaftlands.
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3. Forested wetlands as a class are not recognized by WAC&®220 as fAtypedo

waters. Some forested wetlands receive alternate protections such as those that are
inundated fish habitat. éWever, other forested wetlands not covered under these
alternate protections may not receive water quality protection measur@d&sd

during road construction trarvest.

4. Itis not known to what degree current rules for wetland mitigation relateddo roa
construction wil/ achifawme tti loensimo net

0S

Quantifying Ano net losso is difficult becaus

The range of wetland functions affected by road constructibamwest;
Net loss or gaimf these functions oveime,;

Net loss of one or more functions with concurrent net gains in fathetions;

= =4 4

The cumulative impact across the FP HCP landscape of filling or draining individual
wetlands that are less than 0.10 acrsize;

1 Thecumulative effect of creating or expanding wetlands through forest practices
activities.

The forest practices rules (WAC 228-035) classify wetlands into three general categories:
Type A, B, and Forested depending on soils, vegetation, canopy clostlemadisize, and
acreage of open water.

Mapping and delineation requirements in WAC 222036 must be performed as outlined in the
Forest Practices Board Manual, Section 8, for several wetland groups:

1 Wetlands greater than 0.1 acre that will be impabtefilling and where mitigation for
such filling isrequired;

1 Forested wetlands greater than thaeees;

1 All forested wetlands in a riparian management zone, unless entry withipahan
management zone is not proposed as part of the hapasgtation.

Wetland management zones (WMZs) and harvest methods in WAGB®220 are as follows:

WMZs are prescribed for all Type A and Type B wetlands greater than 0.5 acre, or 0.25 acre for
bogs. WMZ widths vary based on the wetland type and arezgtas allowed within the
maximumwidth WMZ. The specific leave tree requirements within WMZs differ for eastern and
western Washington. The use of grotbabed harvesting equipment is restricted within WMZs.
Harvest methods are limited to lawpact harest or cable systems within forested wetlands,

and landowners are encouraged to leave a portion of the wildlife reserve tree requirement within
the wetland.

Road construction in wetlands (WAC 222-015) is as follows: A mitigation sequence applies
to roal construction to address no net loss of wetland function. The preferred option is to prevent
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impacts by locating roads outside of wetlands (avoidance). However, where this is not possible,
the mitigation sequence and Board Margiatielines seek to minimize and mitigate potential
impacts.

5.9.2 Rule Group Resource Objectives and Performafgegets

Resource Objectives:
The wetland WMZ and road prescriptions are intended to accomplish the following stated FP
HCP functional objectives aer the Hydrology Resource Objective as stated in Scheeiile L

1 Maintain surface and groundwater hydrologic regimes (magnitude, frequency, timing,
and routing of stream flows) by disconnecting road drainage from the stedaark.

1 Prevent increases in @eflows causing scour, and maintain hydrologic continuity of
wetlands.

Performance Targets:
There are two performance targets under the Hydrology Resource Objective that include
wetlands:

1 Westside: Do not allow forest management activities to caugmificant increase in
peak flow recurrence intervals resulting in scour that disturbs stream channel substrates
providing actual or potential habitat fealmonids.

1 No netloss in the hydrologic functionswétlands.

A number of other FP HCResource objectives specific to streams may also apply to wetlands
but are not explicitly stated in either Schedw& bf the FFR or in the FP HCP. Schedulg L
refers to the following functional objectives, performance targets, and projects regarding
wetands:

1. Heat Temperature Functional Objective: Provide cool water by maintainaulg,
groundwater temperature, flow, and other watershed processes controlling stream
temperature.

a. Performance targets: Stream temperature, groundwateshadd.

2. Large Woog Debris/Organic Inputs Functional Objective: Provide complex and
productive in and neaistream habitat by recruiting large woody debris latedt.

a. Performance targets: Riparian conditions, litterfalisiream LWDtargets,
residual pootepth.

3. 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 increpseX in
flows causing scour, and méaining the hydrologic continuity efetlands.

a. Performance targets: Peak flows avetlands.
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These objectives are discussed in more detail in the Wetlands Rule Group critical questions
outlined below. Not all Performance Targets listechimm EP HCP are fully developed. The
Wetland Research and Monitoring Strategy includes suggestions for some new wetland
performance targets that will better inform the degree to which Resource Objectives outlined in
the FP HCP are being met.

These performase targets are as follows:

1. Return to preharvest levels of wetlanfdinctions

2. No net loss of water storage and streamfioaintenance

3. Return to prenarvest levels of water storage and streamfimaintenance
4. No net loss of temperature regulation avater qualitymaintenance

a. Provide cool water by maintaining shade, groundwater temperatureafidw,
other watershed processes controlling wegerperature

5. Provide complex and productive-stream and wetland habitat by recruitiagye
woody debris antitter

No net loss of hydroperianiaintenance

. No significant increase in peak flow recurrence intervals of downgradient streams
such that scour disturbs stream channel substrates providing actual and potential
habitats forsalmonids

No net loss ohative speciediversity
9. No net loss of state listed sensitive speciesoammunities

5.9.3 Rule GroupStrateqy

An updated literature review was completed in 2013 and included all available literature on

forest practices and wetlands in the Pacific Northw&datus 2013). The results of the

literature review were used to create a Wetland Research and Monitoring Strategy that outlined a
comprehensive, scientifically sound approach to addressing whether forest practices rules are
effective at protecting wetlan@sd wetland functions. This strategy guided the revision of the

Wor k Pl anés program and project structure, as

The strategy separated the effects of forest practices on wetlands into three categories; forest
harvest, roadsand silvicultural chemicals. Forest harvest addresses effects of harvest within and
outside of wetlands on both the wetland and downstream processes. Roads address the effects of
road construction in a wetland as well as runoff from roads into adjacdahdas Additionally,

the effectiveness of the wetland mitigation sequence was incorporated into the Forest Roads and
Wetlands program since mitigation is generally triggered by road construction. Silvicultural
chemicals will address the impacts of thelmapion of pesticides and fertilizers in and adjacent

to wetlands.

There are six wetland programs:
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Forested Wetlands Effectivend3sgram

Wetland Management Zone Effectiveness Monitofmggram
Forest Roads and/etlands

Wetlandsintensive Monitoring®rogram

Wetlands Mappind’rogram

Silvicultural Chemicals an@/etlands

= =4 4 -4 A -

The Wetland Research and Monitoring Strategy prioritizes programs that are consistent with
both Policy guidance and research needed to better develop and tesebgpoiine aim of the
strategy is to examine the effectiveness of the rules at maintaining no net loss of wetland
functions. Therefore, the highest priority reflects the hypothesized largest potential impact to
wetland functions given the current forestqtiees rules. Subsequently, the remaining projects
are organized in a phased approach. For example, Wetland Intensive Monitoring will be a
subsequent project because it will be designed around the results and improved fundamental
understanding yielded bpe Forested Wetlands Effectiveness and Monitoring Program and the
Wetland Management Zone Effectiveness Program.

Priority will be placed on scoping projects identified in the Clean Water Act (CWA) assurances
milestones, specifically the Forested Wetlakffectiveness Program and the Wetland
Management Zone Effectiveness Program.

The Forested Wetlands Effectiveness Program is the top priority program because forested
wetlands receive the least amount of protection compared to other wetland types (A and B)
Forested wetlands can be clearcut and drained during reforestation under the Forest Practices
Rules. The hydrologic and ecological functions that forested wetlands provide are not well
understood and it is even less wallown how harvest in and arourmtdésted wetlands impacts
those functions. The level to which forest regeneration restordsprest wetland functions is

also not known. Any improvements in understanding forested wetlands and how they change
following timber harvest activities will helBolicy to better understand the effectiveness of
Forest Practices Rules.

Projects under the Wetland Management Zone Effectiveness Program are prioritized to follow
the Forested Wetlands Effectiveness Program because it is not known whether bufferidg Type
and B wetlands under the current prescriptions successfully allows for no net loss of wetland
functions. The Wetland Management Zone Effectiveness and Forested Wetlands Effectiveness
Programs will provide fundamental information about the nature ofteale Type A and Type B
wetlands. This information will inform research questions in future studies and foster a
systematic understanding of wetlands across the landscape.

After wetland functions have been characterized more thoroughly, the Roadd and

Wetlands Program will commence to determine the effects of forest roads on those functions.
The effects of silvicultural chemicals on wetland functions will follow. The final program will be
the Wetlands Intensive Monitoring Program, which iseshejent on information yielded by
preceding studies.

The assumptions and uncertainties described above guided the development of critical questions
and research and monitoring programs to address thaihe(38. The revsed project plan and
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priorities are consistent with the Ecology CWA assurances milestones for the Adaptive
Management Program.

The Wetlands Rule Group strategy began in 2005 by conducting a comprehensive literature
review with the Forested Wetlands Literee Review and Workshop Project. These efforts were
undertaken to establish the current scientific basis for evaluating forested wetland functional
relationships for salmonids, FPH&@Bvered species, and water quality and quantity. WetSAG
then conducted pilot study, the Statewide Forested Wetlands Regeneration Pilot Project, to
evaluate regeneration of forested wetlands after harvest.

In combination, these efforts concluded that many research gaps exist around forested wetlands
and that, in order to late wetlands in a systematic and unbiased manner and study the effects of
forest practices activities on these wetlands, the mapping data available needed improvement. A
recommendation that emerged from the Statewide Forested Wetlands Regenerationj&dot Pr

led to creation of an additional pilot project, the DNR GIS Wetlands Data Layer Project. This
second project added 165,000 polygons to the Forest Practices Application Review System
(FPARS). Work on a process for continued improvement of the wedkiadayer was

redirected by Policy to DNR Forest Practices Division. A lack of funding and staff resources
currently limits or prevents much progress on this task at DNR. A crosswalk between Forest
Practices Wetland Classification and Hydrogeomorphic (Hl@ktlands Classifications will be
created in the future under the Hydrogeomorphic (HGM) Wetlands Classification $ysijewct

(which was folded into the Wetlands Intensive Monitoring Project). The HGM classification
system defines wetlands based on laage position and the source and connectivity of water to
other water bodies. The crosswalk will facilitate better characterization, description, and
assessment of impacts to wetland functions.

The 2010 strategy of completing the study design for thé itgect and Phases 1 and 2 of the
Wetlands Mitigation Effectiveness Project was reprioritized in 2011 based on CMER review of
the study design, FPA review, and discussions during field visits in falfpmeetings that led

to returning the focus to theoFested Wetlands Effectiveness Program. Two main issues led to
the recommendation of delaying the Wetlands Mitigation Effectiveness Program and
reprioritizing how WetSAG proceeds in the wetland research program.

1. ltis difficult, if notimpossible,toknowh et her a | andowner 6s dec
road segments is based on meeting the mitigation sequence; making the assessment
on the effectiveness of the sequepoablematic.

2. The effects of harvesting forested wetlands are uncertain and the risks talwetlan
functions may be greater than the effects of road construction/maintenance under
currentrules.

Ecology is charged with overseeing the CWA assurances milestones. In July 2009, Ecology
developed the document 2009 Clean Water Act Assurances Review af Waglt on 6 s For e st
Practices Program, which outlines specific CMER projects targeted at answering critical

guestions associated with the CWA. Based on this review, research projects were

reprioritized to improve the adaptive management program in meetingehé of the

CWA. Ecologyod6s document also |ists timelines
CMER projects. One of the CWA milestones was to develop a revised research strategy.

The first step in developing a revised research strategy was toat@rdupto-date literature
review. The Forest Practices and Wetlands Systematic Literature Review looks at how forest
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practices affect the capacity of wetlands to sustain fish, amphibians, and water quality in a
watershed context. The Literature Revieaswntended to evaluate risk and uncertainty to

wetland functions associated with harvesting and road construction in and around wetlands. The
Literature Review identifies data gaps and developed testable hypotheses for other WetSAG
projects to inform thecoping and design of future field studies. Projects identified in the CWA
assurances milestones that needed to be addressed in a revised research strategy include the

Forested Wetlands Effectiveness Study, Temperature and hydrologic connectivity will be

addressed as metrics in all projects.

Table 39. Wetlands Rule Group Critical Questions and Programs

. . Program Task
Rule Group Critical Questions 9 SAG
Names Type
Are current forest practices rules for timber harvest i
and around forested wetlaneective at meeting the
Forest and Fish aquatic resource objectives and Forested
performance targets, and the goal ofmetloss of Wetlands Effectivenesd WetSAG
functions of those wetlands? Effectiveness
Program
Are forested wetlands regenerating sufficiently to
maintain no net loss of wetlarfianctions?
Are current forest practices rulepecified wetland WMZ
buffers (WMZ) for Type A and B wetlands effective a Effectiveness
meeting the Forest and Fish aquatic resource objecti Monitori Effectivenesy WetSAG
andperformance targets, and the goal ofnetloss of onitoring
functions of those wetlands? Program
Are road construction and maintenance activities in
wetlands adequately mitigated to achieve no net loss
wetland functions?
Forest Roads .
How and to what degree does forest road constructid and Wetlands | = ectvenesy WetSAG
and maintenance near wetlands alter the water regin
water quality, and habitat functions of the wetlands al
downstream waters?
What are the magnitude and duration of effects of
silvicultural chemicals on wetland processes, functio
and aquatic resources within the wetlands and conng g;vicultural
waters? : - WetSAG
Chemicals and| Effectiveness LWAG
Do the pesticide and fertilizer Rules protpoicesses, | Wetlands
functions, and aquatic resources within wetlands and
connected waters?
What are the spatial and temporal cumulative effects
multiple forest practices on wetlandsnnected waters| Wetlands
at the watershesdcale level? Intensive Intensive
. _ Monitoring Monitoring WeISAG
What are the causal relationships and effects of forey Program
practices on wetlands and connected waters?
Wetlands
Under Review Mapping Rule Tool WetSAG
Program

5.9.4 Eorested Wetlands Effectivene§sogram

5.9.4.1 Program Strategy
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This program consists of three projeckalfle 39 that address uncertainty concerning the net
loss of hydrologic function, watguality, fish and amphibian use, and recovery capacity of
forested wetlands following timber harvest.

Table 40. Forested Wetlands Effectiveness Program: Applicable Rule Group Critical Questions
with Associated Research Projects

Rule Group Critical Questions |

Project Names

Are current forest practices rules for timber harvest in and around forested wetlands effective at meeting the
and Fish aquatic resource objectives and performance targets, and the gasbss of functions bthose
wetlands?

Are forested wetlands regenerating sufficiently to restore wetland functions?

Program
Research
Questions

1. What are the effects, and their magnitudes and durations
forest practices on water regimes, water quality, plant and
animal habitats, and watershed resources in forested wetlg
and linked (via surface or subsurface flow) downstream
waters?

a. How does timber harvest in forested wetlands alter
processes that influence hydrologic regimes in thattands,
in downgradient waters, and the connectivity betwtlhem?

b. How does timber harvest in forested wetlands alter
processes that influence water quality in those wetlandgnar
downgradientvaters?

¢. How does timber harvest in forested wetlands alter
processes thanfluence plant and animal habitat functions if
wetlands, in connected waters, and in surroundipignds?

2. How well do current forest practices rules in forested
wetlands meet the Forest and Fish aquatic resource object
and performance targetsnd the goal of nmetloss of

functions of those wetlands by half of a timber rotation cycl

Forested Wetlands
Effectiveness Project

Forest Practices and Wetland
Systematic Literature Review

How do posharvest stand conditions ar@sociated wetland
functions compare with prearvest stand conditions and

functions?

Statewide Forested Wetlands
Regeneration Pilot Project

5.9.4.2 Forested Wetlands Effectivenegsoject

Description:

The Forested Wetland Effectiveness Project (FWEPkeyatone program within the

Wet SAG6s workplan as it provides a scient
harvest undertaken under current forest practice rules changes forested wetland hydrology and

ecology. CMER and Policy recommended ptinimg this program following a WetSAG field

trip with Ecology Wetlands Program staff that raised concerns about the potential effects of
timber harvest on the function of forested wetlands and their hydrologically connected streams.

Currently, the rulesige limited protection to forested wetlands, and little is known about the
effects of harvest on forested wetland hydrology and ecology. This project will look at the
effectiveness of forest practices prescriptions to protect, maintain, and restore r@agoatices,
namely water quality and wetland hydrologic and ecological functions.
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This study is predicated upon hypotheses and questions developed in the Forest Practices and
Wetlands Systematic Literature Review (below) and is designed to inform nuriféet88G
priority projects that will follow in future years. The FWEP will include two potential stages:

1. A Chronosequence Study designed to evaluate how forested wetland hydrology and
ecology change over half a timber rotation cycle, using a dpadene approach. This
study i s observational and capitalizes
find sites of various ages, evaluating
condition and function converge with unharvested wetlands over thérhbaer
rotation timeframe.

2. A beforeaftercontrotimpact (BACI) study that will prescribe manipulative forest
harvest treatments and measure how fore
functions change in real time following harvest. tBycking forested wetlands prior to
harvest, during harvest, and immediately following harvest, this study will build on the
chronosequence portion of the FWEP, reducing uncertainty associated with harvest
practices, regeneration, and landscape varialbfiay may arise in an observatiosaldy.

Status:

The project alternative was approved by Policy in early 2017. The study design was developed
by the Forested Wetlands Effectiveness Project Technical Writing and Implementation Group
(FWEP TWIG). The histry of the FWEP and anticipated future timeframes through this
biennium are listed below.

[0 Chronosequence Stuesign
Design Final design presented January 2018 and revised in July for CMER before being
sent to ISPR in August 2018

Review and Approvat The study design received ISPR approval in October 2019 and
CMER approval in December 2019. The study design was presented to the TFW Policy
committee along with the prospective-ginestions document in August 2020.
Implementation- Development of the dataanagement plan is ongoing. Preliminary
wetland mapping and development of Wetland Intrinsic Potential (WIP) maps

occurred in Early 2022. Initial site reconnaissapegan in Spring 2022 with site

selection planned for completion in May 2023. Site instntatéen will be complete

by June of 2023. Data collection will be ongoing through water year 2025.

1 BACI StudyDesign
Design The BACI study design will be developed in 2026 after the completion of the
Chronosequence.
Review and Approval To be determined
Implementation- To bedetermined

5.9.4.3 Forest Practices and Wetlands Systematic LiteratiReview

Description:
1. Adamus (2014): The Forest Practices and Wetlands Systematic Literature Review was

intended to address the uncertainty about how harvesgtignds and constructing roads in

on
whe

ste

and adjacent to wetlands affects the capacity of wetlands to contribute to watershed processes
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that support fish, amphibians, and water quality. This project reviewed and synthesized
scientific literature to identify anevaluate effects on wetland functions, with a primary focus
on harvesting trees from forested wetlands and on road construction and maintenance
activities. This project will allow WetSAG to develop testable hypotheses for future WetSAG
projects; to evaluatrisk and uncertainty about protecting wetland function; to inform
prioritizing, scoping, and designing of future field studies; and to fill data gaps identified in
the previous wetland literatureview.

A Wetland Research and Monitoring Strategy wasettged based on findings from the literature
review; priority will be placed on scoping projects identified in the Strategy.

Status:
This project was completed in 2014 and the report is available online (CMER2822. This report
was augmented by FWEPRNIG (Beckett et al. 2016) as part of the FWEP scoping process.

2. HoughSnee (2019)Previous literature reviews did not link specific forest practice actions to
forested wetlands as they occur in different biological and climatic regions of Washington
Stae and the | arger Pacific Northwest. Due
geology, and hydrology, an updated systematic literature review paired studies from across
NorthAmerica with management and application domains by topic. This reymesized
recent, key forested wetlands studies to Washington State Department of Natural Resources
administrative regions within which forestry activities occur. This provided a geospatial
bibliographyfrom which managers can identify patterns in theréture that describe how
forestry activities impact forested wetland ecology and hydrology across Washington State.

Status:
This project was completed in 20208d the report is available online (CMER #2020.02.25).

5.9.4.4 Forested Wetlands Literatur®eview and Workshoproject

Description:
The Forested Wetlands Literature Review and Workshop Project was intended to perform a

literature review and synthesis of relevant forested wetland research. The project focused on
literature with aremphasis on interactions between commercial forest management activities and
forested wetland functions, emphasizing topics listed in the WDNR Forests and Fish Report.

Status:
This project was completed in 2005 and the report is available online (CMERB)4

5.9.4.5 Statewide Forested Wetlands Regeneration PHobject

Description:
The pilot project was largely conducted in western Washington (with a single eagtsidand

finalized in 2004. This pilot study was initiated to characterize regeneratiorestéd

wetlands, develop research methodologies, examine current methodologies of forested wetland
regeneration, and determine the success of their implementation. The pilot study had two
primary objectives:

1. Develop a process for identifying suitablessito sample. This included workiwih
landowners to identify forested wetlands that have beevested.

2. Develop and test methods for site selection, a test sampling protocol, measures of
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regeneration success, and methods for data analysis; and softexpreliminary
information about regeneration in forested wetlands to guide study design for a
full-scalestudy.

Status:
This pilot project was completed in July 2004
Regeneration Pilot #30nary Reporto (CMER

This project showed the difficulty in finding forested wetlands in an unbiased manner- A full
scale study was not recommended by WetSAG upon completion of the pilot study and no such
study is planned at this time. Future studiewefland prescription effectiveness, wetland and
stream temperature interactions, and hydrologic connectivity will further explore wetland
functions and impacts associated with timber harvest.

5.9.5.1 Program Strategy

The Wetland Management Zone Effectiveness Monitoring Program will be designed to assess
the effectiveness of wetland management zones (WMZs) in meeting FP HCP resource objectives
and performance targets (5.9.2). The WMZ rules are based anl#enof assumptions,

including the following:

1 Meeting the wetland performance targets will achieve functiobjakctives.

1 We can determine the effectiveness of BMPs, to a generalized degree, and standardize
how we measure and document #fiectiveness.

1 Reaching BMP objectives at the site scale (i.e., applying WMZs and disconnecting road
drainage to Type A and B wetlands) will lead to meetinglsadin and watershextale
functional objectives. (Note: Forested wetlands do not receive WMZs bunfluenaee
functional objectives at the sdidasin and watershestale.)

These uncertainties form the basis for the critical questions that the program will be designed to
addressTable 40.

Table 41. Wetland Management Zonéffectiveness Monitoring Program: Applicable Rule Group
Critical Questions with Associated Research Projects

Rule Group Critical Questions Project Names

Are current Forest Practice Rulsgecified wetland buffers (WMZ) for Type A and B wetlaedfective at
meeting the Forest and Fish aquatic resource objectives and performance targets, and the-gesliosnaf
functions of those wetlands?

What are the magnitude and duration of effects of timber
harvestoccurring upslope of Type A and B wetlands on
processes, functions, and aquatic resources within and

Program
Reosgegrch downstream of those wetlands? Wetland Management Zon
Questions Effectiveness Project

How effective are current forest practice wetland buffers at
facilitating no net loss in wetland functions following timber
harvest?
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5.9.5.2 Wetland Management Zone Effectiveness MonitoriRgoject

Description:
This project will evaluate wetland functions to determine if the target of no net loss of hydrologic

function, CleanWater Act assurance targets, and hydrologic connectivity are being achieved.
This would include informing two of the Schedule€lresearch questions listed below:

1 THB8: Test whether the wetland prescriptions are effective in preveftmgstream
temperature increases beydadyets.

1 LWD15: Evaluate the effectiveness of current WMZs in meetirgineam LWDtargets.
Status:

The effectiveness of buffers was researched during the Forest Practices and Wetlands Systematic

Literature Review. However, most of the existing literature addresses stream buffers, which are
not the same buffering prescriptions required for wetlands wnalegnt Forest Practices Rules.

This project is in early scoping stages by WetSAfe ProjecCharter was brought to CMER

for review in April 2022, gaining CMER approval the same month. Development of a scoping
document is slated for FY 202924 and deslopment of a study design is slated for FY 2024
2026.

5.9.6 Eorest Roads and Wetland2roaram
5.9.6.1 Program Strategy

The Forest Roads and Wetlands Program seeks to examine the effects of road construction,
operation, and maintenance in and near wetlands. Thgsgmowas created as a separate
program outside of the Forest Roads Rule Group in order to examine the implications for
wetlands specifically. The effects of roads are separated from timber harvest in order to
understand how roads influence water regimeemnguality, and habitat functions of all typed

wetlands. The decision to separate the effects of roads was guided by the Wetland Research and

Monitoring Strategy.

I n order to achieve fAino net | oss of Wwird and
of wetland during road construction, forest practices rules require implementation of a mitigation
sequence including avoidance and minimization (WAG-22p and replacement or restoration

if filling more than 0.5 acre of wetland. Information ¢we teffectiveness of these mitigation
requirements is not currentyailable.

The Forest Roads and Wetlands Program has two projects: Road Effects on Wetlands and the
former program, nowproject, Wetlands Mitigation Effectiveness. The wetland mitigation
sequence is primarily triggered by filling of wetlands for the construction of roads and landings.
Because of this, and because the mitigation sequence is inextricably linked to forest roads, they
are under the same program.

Toaddressthper f or mance target of Ano net | oss of
Water Act assurances, the Wetland Mitigation Effectiveness Project will evaluate several critical
guestions, including whether avoidance, minimization and replacement fifrlosbns are

successful in achieving stated goals and objectives. This information can then be used to
recommend any changes to the current process of wetland mitigation.
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The Road Effects on Wetlands Project will test the effectiveness of Forest & Rdies at
meeting the performance target functional objectives and Clean Water Act Assurances.

Table 42. Forest Roads and Wetlands Program: Applicable Rule Group Critical Questions with
Associated Research Projects

Rule Group Critical Questions Project Names

Are road construction and maintenance activities in wetlands adequately mitigated to achieve no net losg
wetland functions?

To what degree does forest road construction and maintenance near wetlands alter the water regimes, v
quality, andhabitat functions of the wetlands and downstream waters?

Is the implementation of the wetland mitigation | Wetland Mitigation
sequence ensuring no net loss of wetland functio| Effectiveness Project

Program Research What are thenagnitude and duration of effects of
Questions forest roads near wetlands on hydrologic regimeg Roads Effects on Wetlands
water quality, habitat and aquatic organisms with{ Project

and downstream of the wetlands?

5.9.6.2 Roads Effects oiWetlands

Description:
The Roads Effects on Wetlands project is a new project under the Wetlands Rule Group, and was

identified as an important project in the Strategy. This project will seek to identify wetland
functions that are altered by road construction, dmeraand maintenance, and to determine the
magnitude and duration of those changes.

Status:

This is a new project (and program) under the Wetlands Rule Group. During the Forest Practices
and Wetlands Systematic Literature Review, the effects of forads ran wetlands was

examined in current literature. Few studies exist on how forest roads impact wetlands. The
literature synthesis inferred that road impacts to wetlands may include increased delivery of
sediments, changes in water regimes, and impatista.

At this time, no further scoping is being done, but will be done in the future.

5.9.6.3 Wetlands Mitigation EffectivenesBroject

Description:
The Wetlands Mitigation Effectiveness Project will answer the question of whether the current

forestpractices road construction rules are effective at preventing net losses to Vuzitdiods.

Also, studies may be needed depending upon the frequency of mitigation sequence occurrences
in forest practice activities. Documentation of how often and wipaistpf wetlands are being
impacted by road construction and mitigation sequences are not i@adigble.

This project was initially scoped as a single study with multiple phases. After CMER review, it
evolved into four projects that make up the FoRsstds and Wetlands Program. The projects
include the following:

1 Development and testing of site selection, data collection, and data anmedyisoxis.

1 A pilot study to refine and finalize the field methods developed in the first project; the
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study isintended to test the usefulness of using FPA maps to identify wetlasitks in
selection, and test the feasibility of using remote sensing tools (LIDAR, aerial photography,
etc.) to identify and classify wetlands.

1 A statewide survey in which the tested dimalized methods will be used to describe and
quantify forest road and wetland interactions, and assess and rank risks to wetland
functions from specific road construction/maintenaactevities.

1 Further actions to build on the results of the statewtigdysand directly test whether
foll owing the fAwetland mitigation sSnequence
or near wetlands prevents a net loss of wetfandtions.

Status:

The scoping document was approved by CMER in June 2008. Thedssigy for the pilot

project was developed and CMER review was initiated in the spring of 2010. The review
generated a | ot of discussion on sever al of t
basic questions being addressed by the project.résudt, WetSAG set aside implementing the
Wetlands Mitigation Effectiveness Project and instead conducted a Forest Practices and

Wetlands Systematic Literature Review in 2014. In the future, Policy would like WetSAG to

revisit this study if the practicd coads mitigation pertaining to wetlands becomes more

common.

5.9.7 Wetlands Intensive Monitorindrogram
5.9.7.1 Program Strategy

The Wetlands Intensive Monitoring Program will assess the spatial and temporal cumulative
effects of multiple forest practices acrodamdscape. The program is meant to look at the-long
term or residual, as well as the synergistic, effects of forest practices carried out under forest
practices rules. Upon recommendation from the Wetland Research and Monitoring Strategy, this
program wil be delayed until the completion of other wetlands programs. In order to determine
what functions will be assessed in this program, baseline information needs to be collected
through the execution of other programihe functions that have significant clgge or are

subject to change because of interactions with the effects of multiple forest practices or
accumulation across time and space will be considered in the Wetlands Intensive Monitoring
Program. Until baseline information is collected during otmegmams, the projects for this
program will not be fleshed out.

Table 43. Wetlands Intensive Monitoring Program: Applicable Rule Group Critical Questions
with Associated Research Projects

Rule Group Critical Questions Project Names
What are thespatial and temporal cumulative effects of multiple forest practices on
wetlands and connected waters at the watershed scale? Wetlands Intensive

What are the causal relationships and effects of forest practices on wetlands and Monitoring Project

connected waters?

5.9.7.2 Wetlands Intensive Monitoring?roject

Description:
Wetland functions are broadly defined in WAC 222 and-30 as water quality, water quantity,
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fish and wildlife habitat, and timber production, without specific spe@kded wetlandtype

habitat criteria, narrative, or quantitative standards. Little to no research has been conducted
within wetlands specific to forestlands or forest management in the Pacific Northwest relative to
the species, resources, and critical processesriovement of surface and subsurface water)
occurring within different types of wetlands and covered by the FP HCP. Without baseline
information about expected species use, development and maintenance of structural habitat
components, and connectivity water through surface or subsurface flowpaths, and without
numeric or narrative standards, it is not possible to evaluate whether the three performance goals
of the FP HCP are being met through the application of forest practices regulations.

This propct will evaluate the full suite of wetland functions in different ecoregions on both the
eastside and the westside, stratified by HGM classification, forest practices type, Ecology
wetland rating, and size. The HGM Wetlands Classification System Pragsdblded into this
project.

Status:

To be scoped in the future and to be informed by the Wetland Management Zone Effectiveness
Monitoring Project, Forested Wetlands Effectiveness Project, and Forest Practices and Wetlands
Systematic Literature Review Reot.

5.9.8 Wetland MappingProgram
5.9.8.1 Program Strategy

This program is intended to address gaps in existing data on the location, distribution, size, and
geophysical characteristics of wetlands, especially for forested wetlands. More accurate spatial
dataare enhancing the design and implementation of projects examining the effects of forest
practices rules on wetland functions. In addition to aiding the location of potential wetlands to
include in studies, the data can provide context for (1) focusingrasen wetlands and

associated typedaters that may be vulnerable to harvest and road impacts, and (2) assessing
the spatial applicability (inference) of study findings to other landscapes. The use of remote
sensing and associated geospatial modeling @is is proving to be a viable tool to help fill

these data needs. Although the WIP tool provides likely locations of wetlands, no suitable GIS
model is currently available for grouping wetlands by functional type or landscape position.

Table 44. WetlandMapping Program: Applicable Rule Group Critical Questions with Associated
Research Projects

Rule Group Critical Questions Project Names
How should wetlands be located, classified, and mapped? ¥\g%tlland Mapping

5.9.8.2 Wetland Intrinsic Potential Too(WIP)
1 Phase 1 developed a beta wetland intrinsic potential (WIP) identification thatlel
interfaces as an ArcMapol.

1 Phase 2 calibratithe wetland identification model (i.e., using field datg)redict
the probability ofvetlands ihcluding forestd wetlands) on forest lands of western
Washington.
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Phase | developed the Giased wetland identification tool by linking pixedsed and object
based approaches for delineating forested wetlands-Baseld approaches utilize topographic
attributes inérred from higkresolution elevation data (e.g., LIDAR DEMs) with soils and
geologic mapping to identify hydrogeomorphic attributes associated with wetlands.-Object
based approaches use a variety of data sources, potentially including tHeapeglredts, with
eCognitiont software to delineate visual (from optical imagery) and topographic features
associated with forested wetlands. To apply these tools, the project team builtianceddkit

for ArcGIS that enablesaser to (1) generate the piXehsed attributes, (2) optionally import
eCognitionproduced files, and (3) map potential wetlands. The wetland intrinsic potential
identification tool works either with or without objelsased, eCognitieprovided data files,
although inclusion of the objeblased results provides better wetland identification and more
accurate delineation than can be achieved with the-pasdd results alone.

Phase 2 of this project refined the WIP tool through new data collection, imchfsaalditional
remote sensing methods and statistical analysis, and calibration of the WIP tool in new areas.
The tool development included revisions with new datasets and methods, testing the tool on
multiple watersheds, comparing the ability to transkemodel to different geographic
watersheds, troubleshooting the revised tool, and updating the user manual and report from
Phase 1. The importance of local "training" data for each geographic area/watershed was
emphasized.

Status:

Phase 1 was approved for funding by Policy in November 2015. Phase 1 was completed in April
2018. Adaptive Management funding for this project enabled CMER to join with a larger
wetlands mapping project led by Ecology with funding from EPA and in collabonaith other

state and federal agencies. Phase 2 began in July 2018 and was completed in early 2021
(Wetland Mapping Tool Project Phase 2 RepOMER document # 2021.04.27The WIP tool

has been successfully used in locating study sites for the F¥dEMOsequence study.

5.9.9 Silvicultural Chemicals and WetlandBrogram
5.9.9.1 Program Strategy

The Silvicultural Chemicals and Wetlands Program was developed in response to direction from
the Wetland Research and Monitoring Strategioduses on the forest practices rules on

pesticide, herbicide, and fertilizer application on or near wetlands. The wetlands strategy did not
specifically mention forested wetlands as being a priority ecotype when examining the effects of

5eCognition i@ commercial software program widely used for objpased analyses.

forest chemicals, and the Pesticide Rule Group does not cover the effects of fertilizers used
during tree regeneration. This program seeks to examine the effects of forest chemicals on
wetland functions.

CMER held a science conference in October 2016 to inform the members about the current use
and related science concerning chemicals used in Forest Practices. No projects are proposed at
this time.

Table 45. Silvicultural Chemicals andWetlands Program: Applicable Rule Group Critical
Questions with Associated Research Projects
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Rule Group Critical Questions Project Names

What are the magnitude and duration of effects of silvicultural chemicals (e.g.,
pesticide andertilizers) practices on wetland processes, functions, and aquatic
resources within the wetlands and connected waters?

None €oped.

Do the pesticide and fertilizer rules protect processes, functions, and aquatic
resources within wetlands and connected waters?

5.10 WILDLIFE RULE GROUP

Historically, Policy has funded a number of wildlife research projects since the late 1980s. These
projects have addressed general multispecies and statewide issues, as well aspmpdfotes
concerns about theffects of forest practices.

Although the FP HCP is focused on water quality, fish, and stesmwociated amphibians

(SAAS), both Policy and CMER acknowledge that wildlife issues are important and need

attention. To address this concern, CMER recentldédradditional sampling and analyses of a
study that examines wildlife use of two strea
focus is currently on FP HCP priorities, the only funding available for additional wildlife

projects is from the State GeakFund.

5.10.1 Rule Overview andntent

Forest practices rules directed at wildlife conservation take two approaches: (1) general statewide
requirements; and (2) speciggecific strategies. In addition, forest practices rules may benefit
wildlife through theretention or enhancement of habitat, such as riparian buffers, upland
management areas, channel migration zones, etc. The only statewide forest practices rule
specifically directed at wildlife conservation is the provision for managing wildlife rese® tr

(WAC 222-30-020[11]). Specifications for retaining wildlife reserve trees, green recruitment

trees, and downed logs are provided for both eastern and western Washington.

Speciesspecific forest practices rules are closely tied to statdeaiatal endangered and
threatened species programs. Habitat of listed species is defined as critical habitat (state), and
any proposed forest practices activity in critical habitat becomes a Class IV special forest
practices under the State Environmen@idy Act (SEPA) (WAC 22210-040), requiring
consultation, evaluation, an environmental impact statement (where appropriatejtigettbn.
There are currently 10 species for which these rules apply (including the baldH=lgledtus
leucocephalus grizzly bear [Jrsus arctog northern spotted owStrix occidentaliy and

marbled murrelet [Bachyramphus marmoratlls

In some cases, the Forest Practices Board (Board) has endorsed asgastiesapproach that

avoids rulemaking. This approach udiyainvolves developing and adopting management plans

or specifying Avoluntaryo gulydkednadensjprompteche Fed
the state and a few large private landowners in northeastern Washington to develop and adopt

lynx managerant pl ans. Similarly, the state |isting
(Euphydryas editha taylorresulted in landowner commitments to develop management plans to
protect, and possibly help restore, the few occupied sites. After the state lighegaestern

gray squirrel $ciurus griseus landowners agreed to apply forest practices guidelines developed

by the Washington Department of Fish and Wildlife (WDFW) in areas known to contain the

species. These speciggecific rules and associated gelides are very complex, with details on

RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 143



20242025 Biennium CMER Work Pl

habitat definitions, monitoring methods, and provisions for site protection varying by species. In
addition, the Board often adopts rule options that allow landowners to develop their own-species
specific managemeiplans.

5.10.2 Rule Group Resource Objectives and Performaif@gets

No resource objectives or performance targets exist for wildlife rules.

5.10.3 Rule GroupStrateqy

Wildlife research pertaining to fish and amphibians (aquaticipadandependent) are covered

under the Type N Riparian Prescriptions Rule Group, specifically within the Sensitive Site

Program and the Type N Amphibian Response Program. The Wildlife Rule Group contains only

one active program, which focuses on wilelldpecies within upland management areas (UMAS)

or riparian management zones ( RMZsn)Tabledthi s r ul

Table 46. Wildlife Rule Group Critical Questions and Programs

Rule Group Criti cal Questions Program | Task Type SAG

What roles do RMZs, UMAs, and other forest patches
play in maintaining species and providing structural an
vegetative characteristics thought to be importantto | Program Validation
wildlife?

Al Effectiveness
Wildlife LWAG

5.10.4 Wildlife Program

The purpose of the Wildlife 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 regutions designed to provide habitat for wildlife in managed forests; and (4)
identify emerging forestryvildlife issues and develop research projects that address those issues.
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With the current emphasis of CMER on the Forest Practices Adaptive Management Program, there is
little opportunity to fund projects for wildlife other than those species that are covered under the FP HCP
(i.e., aquat species and ripariasiependent amphibians). LWAG has identified and prioritized several
wildlife issues (upland and/or riparian) that need attention.

These issues are described in the rule group criticatiqones Table47 and are primarily addressed

with the RMZ Resample Project.

Table 47. Wildlife Program: Applicable Rule Group Critical Questions with Associated Research Projects

Rule Group Critical Questions Project Names
What roles do RMZs, UMAs, and othferrest patches play in

maintaining species and providing structural and vegetative RMZ Resample Project
characteristics thought to be important to wildlife?

5.10.4.2 RMZ Resampléroject

Description:
In 1990, CMER funded a BA@ased manipulative study éxamine the effects of two buffer

configurations (state regulations and Asmart bu
produced two years of prand postharvest data and a final report that wasipleted in 2000. The results
were speiesspecific and equivocal, and raised numerous questions about theefongesponse of

wildlife to the treatments. Because the smart buffer was similar to the forest practices buffer for Type F
streams, and more than five years had elapsed sincataglirsgy in the RMZ, another two years of

sampling was initiated in 2003 to document changes over time. The extension was intended to provide
additional data on riparian conditions and s@#eé\s.

Status:

The final report was completed in 2008 and was wetby LWAG, CMER, and ISPR. The contract with

the consultant that collected the data and prepared the final report wassevetd; therefore, the final

report has not been revised based on ISPR comments. LWAG developed a memorandum that summariz
the canplex issues surrounding the inability to finalize the RMZ Resample report and its tentative
conclusions, and LWAG provided suggestions for addressing any useful information that might be extract
from the projectds r esul tommentsweetattacheda® an addehdum toahe d
final report and submitted to CMER for final approval. Since that time, LWAG has examined the report an
available data, and determined that only the bird and amphibian data have potential for further adalysis at
for useful additional products. The bird data have a higher priority for further analysis, due to the methods
used for data collection. A report on the bird data was developed in 2013, has gone through LWAG, CME
and ISPR review, and been finalized apgroved by Policy. The product was a pestiewed, submittal

ready report that was accepted in PLOS in December 2015.

5.10.5Qther Wildlife Programs/Projects

Wildlife research priorities were developed as part of the original TFW stakelpotibess. These research
priorities were in place prior to adoption of the current adaptive management program developed in
concurrence with the Forests and Fish Report. Under the current Forest Practices Adaptive Management
Program, and to fulfill requireemts of the FP HCP, research is prioritized and funded to primarily address
aguatic resources. However, TFW stakeholders continue to see the importance of addressing effectivene
and monitoring of nonaquatic wildlife, and they hope to incorporate prigiitiife research in the future

Table 8 lists the critical wildlife research questions developed by TFW stakeholders.

Table 48. Wildlife Rule Group Critical Questions and Associated Programs (Developed as Part of TFW)



Rule Group Critical Questions Program Task Type
What are the values of snags retained in upland management units
riparian management zones (RMZs)?
Is there a threshold response by wildlife to snag density? Effectiveness of Effectiveness
What are the fates of wildlife resertrees (WRT) and green recruitmer| SNags for wildlife | \/5iqation
trees (GRT) in managed forests?
What are the most effective ways of retaining and replacing snags?
What are the effects of variation in stagstablishment practices,
h(_alzjlalylccéges, thinning, fertilization, and rotation lengths on vegetation ¢ cqpifer Effectiveness
wiidiire:: management o
Does the concept of the steastate shifting mosaic apply, and how do| €ffects on wildlife Validation
that process affect wildlife?
What roles do RMZs, upland management areas (UMAs), and other
forest patches play in maintaining species and providing structural a|
vegetative characteristics thought to be important to wildlife?
What are the functions of largegacy trees (snags, down wood, high ;ﬁg?%ifre:fg‘:::etson Effectiveness
stumps) as compared to the smaller complements produced in inten ildlif Validation
managed forests? wiidire
What are the roles and fates of special sites (e.g., rock outcrops, cliff
talus slopes, isolated small wetlands, etc.) in man&gedts?
What are the movement patterns, processes, and distances of amph
in managed forests?
Do amphibians persist in refugia following timber harvest, or is Amphibian
subsequent occupancy related to movements from other areas? movement and
How quickly do amphibians recolonize areas, particularly habitat out d}?tn?utlon Effectiveness
the stream network? erectiveness

monitoring
What are the roles of ponds created by beaver, slumps, rotational
failures, road ditches, sediment sapnd offchannel habitats in the
distribution and abundance of stilaterbreeding amphibians?
Rule Group Critical Questions Program Task Type
What are the status atrénds of bats in managed forests? Forest Bats Extensive
What are the roles of WRTs and GRTs in bat ecology?
What are the relationships between forest management and bat ford Forest Bats Effectiveness
and roosting?
What is therelationship between the abundance and productivity of Ponderosa Pine
wildlife and gradients in the composition and structure of ponderosa . Effectiveness
stands? Habitat
What are the effects of forest practices on the western gray squirrel
oviposition sites of egtpying reptiles?
What are the roles of isolated oak trees and small patches of oaks? Sglgigtoodland Effectiveness

What are the appropriate management approaches to maintaining a|

restoring oak woodlands at stand and landscape levels?




5.11 INTENSIVE WATERSHED -SCALE MONITORING TO ASSESS CUMULATIVE
EFFECTS

Intensive monitoring is watershadale research designed to evaluatectimulative effects of multiple

forest practices and to provide information that will improve our understanding of causal relationships and
the biological effects of forest practices rules on aquatic resources. The evaluation of cumulative effects c
multiple management actions on a system requires an understanding of how individual actions influence «
site, and how those responses propagate through the system. This understanding will enable the evaluati
of the effectiveness of management practices apptiedalltiple 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. T
program was identified in the Monitoring Design Team (MDT) Report (MDT 2002) as an essential
component of an integrated monitoring program. CMIER Policy will be scoping intensive monitoring

needs for the adaptive management program.

5.11.1Resource Objectives and Performance Targets

Resource objectives and performance targets have not yet been identified.
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