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Executive Summary

This guidance document, prepared by Compass Resource Management Ltd. for the Timber, Fish, and
Wildlife (TFW) Policy Committee, outlines a Structured Decision Making (SDM) approach (Gregory et al.,
2012; structureddecisionmaking.org) for decisions facing TFW Policy. The document aims to provide a
clear framework for the AMP's upcoming decision-making process on Eastside type Np streams and serve
as a guide for other decision contexts.

This document demonstrates an approach to evaluating potential changes to Eastside Np riparian harvest
rules following the completion of the Eastside type Np Riparian Effectiveness Program (ENREP) study. The
decision facing TFW Policy is: "What changes, if any, to the riparian harvest rules for Eastside Np basins
should TFW Policy recommend to better balance protective riparian functions, landscape-level forest
health, and a viable timber industry?" While the ENREP study will assess whether current rules protect
key stream ecosystem functions, it does not address alternative rules or their broader impacts. This
framing of the decision explicitly recognizes that the ENREP study provides an essential foundation, but a
comprehensive evaluation of alternatives against a broader set of objectives is required.

At the heart of this SDM framework are four fundamental decision objectives: Riparian Ecosystem
Function, Riparian Forest Health, Feasibility of Implementation, and Timber Industry Economics. These
objectives are directly linked to the broad program goals but are specifically tailored for evaluating a
range alternative harvest rules. Each objective is broken down into sub-objectives with associated
performance measures (PMs) designed to quantify the outcomes of various alternatives. While many of
the PMs will require further development and modeling, they provide helpful starting points for metrics
that will demonstrate how different approaches perform.

The document also describes a range of alternative riparian harvest prescriptions, built from individual
components such as various buffer width requirements, buffer continuity requirements, basal area
requirements, leave tree requirements, and incentive schemes. These components are combined into
distinct strategies for comparison, including reference cases and illustrative "bookend" strategies that
prioritize specific objectives. Additionally, hybrid alternatives are introduced to demonstrate an approach
to developing combinations that promote multiple objectives simultaneously. Further work is needed to
refine aspects of these alternatives to ensure clear and meaningful comparisons.

Finally, the framework emphasizes the importance of a consequence table, a summary matrix illustrating
the performance of each alternative on each objective. Populating this table involves collaborative
technical work to develop and test models, fostering shared learning about potential outcomes and
uncertainties. The consequence table will then facilitate deliberations on key value-based trade-offs. The
goal is to find the alternative that offers the best balance across the objectives, considering diverse values
and perspectives, ultimately leading to broadly supported recommendations for the Forest Practices
Board.

This framework demonstrates an approach for working through a technically complex decision problem,
providing useful starting points for many of the elements of the decision.
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1 Document Purpose

This working document provides a roadmap for
supporting TFW Policy’s upcoming decisions
about harvest prescriptions for Eastside Type Np
rules within riparian areas.

Compass Resource Management was hired by
the AMP to facilitate and demonstrate the
application of a Structured Decision Making
(SDM) approach (Gregory et al., 2012;
structureddecisionmaking.org) to decisions
facing TFW Policy. Given the forthcoming results
from the ENREP study in the next two to three
years, TFW Policy has given us the direction to
use riparian Forest Practices rules in Eastside Np
basins as a case study. Compass worked closely
with AMP members from TFW Policy, CMER and
identified Subject Matter Experts to advance the
case study.

Structured Decision Making (SDM) is an
organized approach for helping groups work
together to make informed and transparent

Box 1. The Structured Decision Making (SDM) process

Decision
Context \
Implement, Objectives &
Monitor & Learn Measures
N\
4
Decide Alternatives
Trade-Offs Consequences

SDM doesn’t make tough choices easy. But it does
make them more explicit, better informed, more
transparent, and more efficient.

choices in situations where values conflicts and scientific uncertainty introduce significant complexity. The
SDM process has 7 steps (see Box 1) and involves informing decisions based on clearly articulated
fundamental objectives that are responsive to broadly held values, creative development of alternative
courses of action, recognizing the role of scientific predictions in decisions, dealing explicitly with
uncertainty, and responding transparently to different values-based trade-offs. The final stage of the
process focuses on what learning is needed to improve future decision making through implementation,

monitoring, and review.

This document will identify the core components of a decision framework that the AMP can use to inform
decisions about whether and how to recommend changes to the riparian harvest rules for Eastside type

Np basins, including:

e Aclear articulation of the decision that TFW will face;

e A proposed set of objectives and related performance measures developed by members of CMER,
TFW Policy, and other subject matter experts;

e A proposed range of alternative riparian harvest prescriptions that demonstrate the approach to
combining individual rule types into comprehensive and comparable strategies; and

e An articulation of the key trade-offs that TFW Policy will likely need to address through any
recommendations made to the Forest Practices Board.

In addition to providing a roadmap for the program’s upcoming decision making on East side type Np
streams, this project aims to provide an SDM Framework that the AMP can use as a guide in other

decision contexts.



https://www.structureddecisionmaking.org/

2 Decision Context

A key function of the Washington State
Department of Natural Resources Adaptive
Management Program (AMP) is to perform
studies to learn about the effects of the Forest
Practices rules to ensure that they are supportive
of the four AMP goals; that is, that they are
protective of important values such as fish
habitat and water quality, that they support

Box 2. The first step in the SDM process is to clarify
the decision context. What is the underlying
problem or opportunity? What is the decision to be
made and who will make it? What’s in and out of
scope and what does that tell us about what values
are at stake and what range of alternatives will be
considered? Key constraints for the process
(timelines, budget, legal issues) are also identified.

regulatory compliance, and concurrently enable a
viable forest industry. The results of these studies ultimately inform recommendations by TFW Policy to
the Forest Practices Board (FPB) on potential changes to the rules, which must balance the AMP goals.

The AMP launched the Eastside type Np Riparian Effectiveness Program (ENREP) study in 2019 as part of
the Type N Riparian Prescriptions Rule Group and Type N Riparian Effectiveness Program. The critical
guestions to be addressed by the study include (Link et al., 2022):

e Areriparian processes and functions provided by Type Np (non-fish perennial) buffers maintained
at levels that meet resource objectives and performance targets for shade, stream temperature,
large woody debris (LWD) recruitment, and aquatic life?

e Do different types of Type N channels explain the variability in the response of Type N channels to
forest practices?

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

Once complete, the ENREP study will address whether the current rules are protective of key stream
ecosystem functions, including maintaining water temperature, that are important for supporting
downstream salmonid habitats. If the results of the ENREP study indicate that the current rules are not
protective, TFW Policy will need to make recommendations on changes to the rules.

However, the study was not designed to address what other rules would be more protective, nor if other
rules could be as protective and simultaneously better support other AMP goals (e.g., viable timber
industry). While the ENREP study will provide a solid technical foundation for understanding the effects of
the current rules, any recommendations from Policy to the FPB will need to be based on an evaluation of
how a range of alternative rules might affect the full suite of interests relevant to the Program
participants and carefully weigh the inherent trade-offs.

In discussions with Policy and CMER members, the broader context for riparian forest management on
the Eastside yielded a more nuanced picture of the decision opportunity that TFW Policy will face upon
completion of the ENREP study. In general terms, forest condition on the Eastside reflects a long history of
fire suppression, which has resulted in overstocked stands with low productivity and low resilience to fire,
disease, and other climate change related issues. While it’s possible that this forest condition helps to
provide dense shade that in turn is protective of stream temperatures, restorative forest management
practices that thin these stands from below to introduce vertical complexity and select for more resilient
species could stand to provide broad benefits for overall forest health — especially if these actions were
applied widely.

However, the complexity of the current WAC rules for riparian zones makes it difficult for landowners and
operators to understand their eligibility for various active management approaches in riparian zones.
Faced with the somewhat onerous task of understanding and properly laying out a riparian cutblock and
with the relatively poor condition of trees in the riparian zone, many landowners choose to not harvest
within these areas. This choice means that the opportunity for broad application of good forest
management approaches is missed.



The completion of the ENREP study, taken together with the need to evaluate alternatives across a
broader set of objectives presents TFW Policy with an opportunity to find creative solutions to ensure that
riparian forests are broadly protective of stream temperatures while improving forest condition at a
landscape scale and improving (or at least maintaining) timber harvest viability in riparian areas.

Fundamentally, the decision facing TFW Policy (supported by CMER) will be:

What changes, if any, to the riparian harvest rules for Eastside Np basins should TFW Policy
recommend to better balance protective riparian functions, landscape-level forest health, and a
viable timber industry?

Implicit in this decision statement is a recognition that:

e The ENREP study results will provide an essential foundation for this decision process by
demonstrating the degree to which the current WAC rules protect important riparian and in-
stream ecological functions;

e In order to inform a decision about whether and how to change the WAC rules, Policy must
evaluate the current rules alongside reasonable alternatives to determine whether these
alternatives are better able to protect ecosystem functions at acceptable costs.

e Additional tools and approaches to understanding the effects of the current rules and reasonable
alternatives on other objectives will be required, and developing these will take focused attention
and effort from the Program.

e To find solutions that balance multiple (and possibly competing) objectives, TFW Policy and CMER
may need to directly and transparently address trade-offs between actions to support stream
temperatures and forest health.



3 Decision Objectives and Performance Measures

Working with Policy and CMER members,
Compass developed a set of draft decision
objectives, sub-objectives and associated
performance measures to capture key interests
and concerns related to the decision described
above and how they may or may not be
impacted by potential changes to the current
Forest Practices rules for harvest in Eastside
riparian zones.

A summary of draft decision objectives and
potential PMs are provided below in Table 1.
Arrows represent the preferred direction for
the objective.

The four fundamental objectives — Riparian
Ecosystem Function, Riparian Forest Health,
Feasibility of Implementation, and Timber
Industry Economics — are directly linked to
broad program goals (Figure 1), but are more
specifically suited to evaluating alternative
harvest rules and therefore more useful from a
decision making perspective (see Box 3). Each
of these objectives has been broken down into
several sub-objectives, which further articulate
and specify the objectives. Evaluating
performance against this concise set of
objectives and sub-objectives will serve to
identify potentially important trade-offs across
alternatives for Policy deliberation.

Performance Measures serve to clarify the
specific quantitative metric that will form the
basis of the predicted outcomes of the
alternatives. For the purposes of informing a
decision about adjusting the Eastside rules,
PMs were identified that most directly
connected to the principal changes in rules
being evaluated as part of this case study. PMs
are summarized in Table 1land described more
fully below. While the tools to evaluate all
identified PMs do not currently exist within the
Program, many would rely on established
models and statistical approaches employed
elsewhere in the Pacific Northwest and could
easily be tailed for use within the Program on
this and other similar decisions.

Box 3. At the core of an SDM process is a set of well-
defined decision objectives that clarify “what matters”
— the things that people care about and could be
affected by the decision. Objectives should include all
the things that matter, not just the ones that are easily
quantified (e.g., increase the abundance of salmon,
minimize greenhouse gas emissions, increase cultural
value, etc.). A good set of objectives has the following
attributes:

e (Complete — as a set, the objectives capture all the
key interests;

e (Concise — there is nothing unnecessary;

e Sensitive —they are differentially influenced by the
alternatives under consideration;

e Understandable — clearly relate to the things that
matter;

e Independent — they contribute independently to
the performance of alternatives.

Performance measures (also called attributes or
evaluation criteria) are the specific metrics that will be
used to predict the consequences of the alternatives
relative to the objectives. Several key considerations —
closely related to those used to structure objectives —
have been used to guide the development of potential
PMs for each sub-objective:

e Accurate and direct — there is a clear and well-
accepted relationship between the PM and the
decision objective;

e Unambiguous — it is clearly defined, suitably
precise, and will be interpreted by everyone the
same way;

e Understandable — consequences and value trade-
offs made using the PM can be readily understood
and communicated;

e Operational —information and tools needed to
make predictions relative to it (e.g., through
modeling) are or can be made available;

e Complete and concise — as a set, the PMs report all
the essential consequences without duplication.

Note that PMs are not equivalent to performance
targets (e.g., Schedule L-1 targets), which track
attainment of particular metrics post-implementation.




Figure 1. Means-ends diagram connecting the actions available to the Program (means, in orange box) with decision objectives (in green box) and

Program goals.
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Table 1. Summary draft decision objectives, sub-objectives and potential performance measures, and

preferred direction of change (all else being equal).

Objectives Sub-objectives Potential Performance Measures | Pref. Dir.
Riparian Stream Temperature Effective Shade (Post Harvest) ™
Ecosystem Effective Shade (@ 30 years) ™
Function Likelihood of no measurable ™
warming after harvest
Large Woody Debris Supply # of available trees per 100m of ™
Potential stream length
Riparian Forest Structural Complexity Foliage Height Diversity Index ™
Health (@ 50 years)
Fire Risk Relative Index N
Excessive Windthrow Potential Constructed Scale (1-3) J
Feasibility Ease of layout and operation Constructed Scale (1-4) ™
Timber Industry Incremental Cash Flow Incremental Change: Revenue - ™
Economics Cost (%)
Incremental Long-term Asset Net Change in Harvestable Acres ™
Value (acres)

Below are brief descriptions of each decision objective and performance measure.

3.1 Riparian Ecosystem Function

This objective represents an interest in maintaining
core ecological functions of riparian areas of non
fish-bearing perennial streams in Eastern
Washington. Two of the important ecological
functions provided by riparian areas most directly
affected by this decision include moderating stream
temperature and Large Woody Debris (LWD) Supply
Potential. In addition to the important roles these
processes play in helping to create and maintain
downstream salmonid habitats (i.e., in F-type
steams), they also are also important for
contributing to amphibian habitats at the Np basin
scale.

Box 4. A key phase in the refinement of objectives
and performance measures is to develop an
understanding of the basic causal links between
actions (means) and important outcomes (ends).
Means-ends diagrams can be an effective tool for
developing and representing these
understandings. These diagrams help to clearly
separate means from ends, while highlighting the
causal variables over which managers have some
control. They also play an important role in
identifying potential performance measures and in
determining modeling and information needs.

This objective also directly relates to three of the over-arching AMP goals: (1) to provide compliance with
the Endangered Species Act (ESA) for aquatic and riparian dependent species on non-federal forest lands,
(2) to restore and maintain riparian habitat on non-federal forest lands to support a harvestable supply of
fish, and (3) to meet the requirements of the Clean Water Act for water quality on non-federal lands.

3.1.1 Stream Temperature

Two PMs have been proposed to characterize the effects of potential changes to the Forest Practice Rules

on stream temperature.




Effective Shade

Stream temperature in Np basins (as measured at the basin outlet) is directly affected by several factors,
including topographical shading, shading by riparian forests, interactions of ground, sub-surface, and
surface water (i.e., hyporheic interactions), and air temperatures. The range of conditions with respect to
each of these factors across Eastern Washington results in a wide range in sensitivity to changes in the
riparian zone. Effective shade has been proposed as a performance measure for stream temperature
because FPR prescriptions most directly affect shading by riparian forests, and therefore predictions of
temperature effects would be muted by the other factors described above. However, all else being equal,
improved effective shade is generally accepted to support lower stream temperatures, and this PM will
report on basin-scale measures of effective shade at two timescales: in the first post-harvest year, and at
10 years, recognizing that vegetative recovery of riparian zones and the areas outside the riparian zone
are likely to have a significant effect on shade over the long term.

To predict these values, shade models that relate tree species, stand density, vertical complexity, and
other relevant factors will need to be tailored for Eastside conditions and parameterized with values
reflective of a given alternative.

Likelihood of No Measurable Warming after Harvest

It is important to understand how different buffer configurations, and the shade they provide, may affect
stream temperatures. Given the variability in relative influence of the factors described above on stream
temperatures post-harvest, the ability to prevent or minimize warming will be assessed using a
constructed scale that describes the proportion of Np basins that would experience little to no warming.
This scale recognizes explicitly that due to site-specific factors and the limited data available at the
landscape scale, some uncertainty regarding the effectiveness of different buffer prescriptions to prevent
or minimize warming and some variability in response to any given prescription are expected to remain.

To predict these values, a constructed scale could be developed as the basis for CMER scientists to
provide judgements for a given alternative.

3.1.2 LWD Supply Potential

Large woody debris that can be recruited into Np streams during channel forming events plays two
ecological functions important to supporting the maintenance of downstream salmon habitats. Firstly,
incorporation of LWD in the channel helps to create riffle-pool morphologies that in turn keep water
temperatures low (though forcing hyporheic exchange) and also hold and sort preferred sediments that
can replenish downstream sediments during high flows. Secondly, LWD recruitment provides key pieces
that can move downstream into the type F stream network following major flow events and provide
similar functions lower in the stream network.

To predict these values, established stand-recruitment models can be used to predict the number of trees
within a set distance of the stream (e.g., 50 feet) that are likely to die, given parameterized starting
conditions including species diversity, age class distribution and stand density.

3.2 Riparian Forest Health

This objective represents interests related to using timber harvest practices and riparian buffer design to
make progress toward improving the overall health of state managed forests in Eastern Washington. As
described in Section 2, forest health (including riparian forests) is generally poor on the Eastside, and
reflects a long history of fire suppression. In addition, it is understood that under the current WAC rules,
riparian management and harvest is extremely limited, potentially contributing to overstocked stands
that are more vulnerable to disease, insects, and fire, and are not productive from a timber growth
standpoint.



Two factors were selected to describe forest health for this decision context: structural complexity
(particularly vertical complexity) and risk of stand-replacing fires. In addition, the potential for excessive
windthrow as a result of buffer design was identified as a key indicator for helping to understand the
long-term trajectory for forest health in managed riparian areas.

3.2.1 Structural Complexity

Structural complexity is a primary indicator of forest health and resilience. In particular, vertical
complexity (i.e., the diversity of forest layers in any given area), species diversity, and stand density were
all recognized as important contributors to structural complexity.

This PM would predict the diversity of foliage heights within the riparian zone, given different thinning
and harvest approaches.

3.2.2 Fire Risk

The risk of stand replacing fires, which can eliminate the ecological functions provided by riparian areas
(e.g., shading) as well as have significant economic effects. This PM would report a relative index of fire
risk based on the post-harvest fuel load.

3.2.3 Excessive Windthrow Potential

Excessive windthrow can negatively impact the stream ecosystem by removing the ability of the riparian
zone to provide shade and other important benefits. Generally speaking, narrower buffers are more
susceptible to major wind throw events, particularly in the first few years after harvest.

This PM would report values on a constructed scale describing the relative likelihood of stand-replacing
windthrow events.

3.3 Feasibility

This objective emerged from the understanding that due to the complexity of current WAC rules, harvest
in the riparian zone rarely occurs in Eastern Washington leading to both unhealthy forest stands and
reduced timber revenues. This objective therefore represents interests related to creating mechanisms to
encourage harvest within riparian zones, either by simplifying the rules to reduce planning, layout, and
harvest costs, or by providing incentives to tip the economic balance for landowners toward harvesting
these areas to improve both timber economics and forest health.

Given that more feasible sets of rules are more likely to be implemented and therefore affect forest
health, riparian ecosystem function, and timber economics outcomes, this PM could be used as a
screening criteria to ensure that evaluation only occurs for alternatives that are considered feasible and
likely to be implemented.

3.3.1 Ease of layout and operation

A constructed scale could be developed that combines ratings on four criteria:

e Understandable: How easy is it to interpret the rules?

e Implementable: Are the requirements practical and unchallenging to lay out on the ground?
e Adaptable: Do the rules provide operator flexibility to improve efficiency in harvesting?

e Incentives: Are there incentives to encourage landowner harvest in riparian zones?



3.4 Economically Viable Timber Industry

This objective reflects a key interest of industry stakeholders, including both large and small forest
landholders. This objective also directly connects an overarching Program goal to keep the timber
industry economically viable in the state of Washington.

Forestry cash flow economics are highly variable and volatile over time given the multitude of exogenous
and site-specific factors that influence both costs and revenues. As a result, reporting on the absolute
differences across alternatives is exceptionally difficult. However, two subobjectives have been proposed
that provide an indication of the relative and incremental differences in potential revenues and costs for
each of the alternatives that Policy will evaluate.

3.4.1 Incremental effect on cash flow

Within the context of this decision riparian harvest rules can affect revenues by determining which trees
(number, species, and size) are allowed to be harvested, and can affect costs through the complexity of
planning tasks, through restrictions on harvest techniques, and through buffer design elements that
determine whether trees can be hauled across the stream.

Cash flow (i.e., revenues minus costs) is fundamentally the metric that determines whether harvest of a
particular cut block is economically viable. Therefore, this PM reports on the proportional change in the
balance of revenues minus costs.

3.4.2 Incremental Effect on Long-term Asset Value

Forest land ownership is a long-term financial investment with significant carrying costs (e.g., original
purchase, roads, taxes, opportunity value, etc.). Rules that limit the harvestable area (and wood volume)
reduce the opportunity to generate revenue from this investment and thereby lower the value of this
asset over the long term. This in turn, in particular for small forest landowners, increases the likelihood
that these areas will be converted into other land uses.

This PM would report on the incremental change in effectively harvestable area, recognizing that this is a
simple proxy for more complex investment decisions on the part of landowners

3.5 Further Work to develop PMs

The PMs described in this section were developed at a coarse scale for the purposes of demonstrating
their development and their use in a deliberative process. To properly support a possible decision by the
FPB, each PM will require revision or refinement, as appropriate, to better capture the objectives
described above and provide insights into the key trade-offs. Further development of these PMs will
require work in several related workstreams, which include:

e  Working through how to use AMP data where available (and how to fill data gaps that exist) to
develop, tailor, or parameterize predictive models for several of the sub-objectives that will
estimate effects of changes to buffer widths, densities, species selections, etc. Sub-objectives that
are likely to lend themselves to modelling approaches may include, at a minimum, effective
shade, LWD supply potential, structural complexity, and fire risk. The choices about how to
develop these models for use in this decision context will be important steps in building
transparency — and ultimately trust — in the modelling analyses done to support any decisions.

o Agreeing on the specific methods to capture the key trade-offs that the board will need to wrestle
with — for example in this case, the long-term effects on forest health and the near-term effects
on shade and stream temperature. Part of this work will also require clarifying the analytical
assumptions including the geographic and temporal scale of the analysis, what factors are



included and excluded from consideration, what assumptions about unknowns are required to be
made in the analysis, etc.

Agreeing on how to contextualize PM results for Policy and the Board so that decision makers
understand the significance of any differences among alternatives. This often involves two tasks:
first, effort to fairly and appropriately characterize the degree of uncertainty in the PM estimates,
and second, relating specific PM results (especially any proxy PMs) to the fundamental objectives
to the best of CMER’s ability (e.g., relating changes in shade to potential changes in stream
temperature).



4 Alternatives

The alternatives under consideration in this
project involve different forest management
prescriptions within riparian areas of Np streams.
The current Eastside Riparian rules are prescribed
in WAC 222-30-022 (2023). These are the rules
that are under consideration and therefore serve
as an important reference case for comparison to
other sets of rules — other conceptual riparian
forest management prescriptions — that AMP
program participants will evaluate.

While there are many important details within the
rules, those that currently stand-out as the key
categories of forest management and practice
include with the greatest influence on riparian
functions, forest health, and timber economics
include:

e Buffer Width

e  Buffer Continuity

e Basal Area Requirements
e Leave Tree Requirements

For the purposes of this case study, all other
aspects of the riparian rules, including debris
management, on-site erosion mitigation
requirements, buffers around sensitive sites (type
N/F confluences, alluvial fans, perennial initiation
points, etc.), and road requirements, will be
assumed to be held constant.

Though the current WAC rules provide avenues to
harvest within the riparian zone, the poor
condition of the forest (and therefore low

Box 5. Alternatives are the various actions or
strategies that are under consideration. Creating
and evaluating a range of well-defined, internally
coherent alternatives is central to good decision
making. In many environmental management
contexts, the alternatives are complex sets of
actions that need to be thoughtfully developed.
In these cases, it’s useful to combine groups of
actions into discrete strategies for comparison.

Often there are several rounds of identifying and
evaluating alternatives as more is learned
(through modeling and other methods of
consequence assessment) about how well
different combinations of actions work. An
emphasis on reporting the consequences of
alternatives relative to one or more reference
cases provides important context for evaluating
the significance of trade-offs.

In public planning processes, having all
interested parties participate in the process of
alternatives creation is important both for
ensuring that a wide range of possible solutions
to the problem are heard and explored, and for
supporting participant buy-in of the process.

Ultimately, a good range of alternatives will
reflect substantially different approaches to a
problem based on both different technical or
policy approaches and different priorities across
objectives.

profitability) and the complexity of the rules dictating which trees can be harvested and which must be
left result in landowners most often leaving a 50-foot buffer along each side of the stream and not
harvesting within it. Therefore, to encourage landowners to harvest within the riparian zone, several
categories of incentive schemes were developed for the purposes of discussion and included in the
development of alternatives. Though the current rules do not describe these kinds of programs and

therefore may be considered out of scope of the program, TFW Policy has recognized that discussion of
novel mechanisms to incentivize actions to support broader forest restoration goals may be required to
enable landowners to apply these actions at the large scale required.

Collectively, these conceptual alternatives provide a framework for the AMP to build on through iterative
refinement (see Box 5). In addition to two reference cases and the status quo alternative (i.e., the current
WAC rules), these starting alternatives reflect a “value-focused thinking” approach, each of which are
intended to prioritize one decision objective over all others, for the purposes of learning. In reality, the
best alternatives (i.e., the most creative combinations of actions that strike the best balance among all
objectives) will be hybrids of these starting points, and potentially include other novel components as
well.



4.1 Individual Components

For the purposes of this case study, the following individual components were included in the
development of alternative strategies.

Table 2. Key categories for forest management actions

Category

Description

Buffer Width

The width of the riparian buffer is a primary determinant of its effectiveness in
providing riparian ecosystem functions (e.g., water quality protection, stream
temperature regulation and wildlife habitat). Possible values included for
consideration included:

e 100 ft. two-sided

e 75 ft. two-sided

e 50 ft. two-sided

e 25 ft. two-sided

e Aspect-adjusted, such that a buffer of a default width (e.g., 50 ft.) could
be adjusted up for south-facing banks (e.g., to 75 ft) or down for north
facing banks (e.g., to 25 ft) when the streams are running east-west.

Buffer Continuity

The continuity of the riparian buffer is similarly a primary determinant of its
effectiveness in providing riparian ecosystem functions. Width and continuity of
buffers play an important role in forest economics as well. Possible values
included for consideration included:

e 100% of the stream length (i.e., fully continuous)

o 75% of the stream length

e 50% of the stream length

e Dry reach exceptions, such that reaches of the stream that are
seasonally dry would be excluded from continuity requirements.

Basal Area
Requirements

Basal area requirements are set to target the desired future conditions of
riparian forest stands. Desirable ranges for basal area can often be set by
considering habitat types and desired future growth. Possible choices included
for consideration within this category included:

e Desirable range (e.g., 60-80 sq. ft / acre)
e Understocked (e.g., 40-60 sq. ft. / acre)

Leave Tree
Requirements

The number, size and species of leave trees are important factors for site-level
habitat values, long term forest health, and forest economics. Possible choices
included for consideration within this category included:

e Current WAC rules (detailed set of criteria for selecting trees to leave)

e Resilient species approach (focus on leaving a range of sizes of a
preferred set of climate change resilient species (Black Cottonwood,
White Pine, Paper Birch, Western Larch, Ponderosa Pine, Quaking Aspen,
Western Hemlock, Western Red Cedar, Douglas Fir).

¢ No specific requirement (no guidance on which trees to leave — operator
would decide for themselves what to leave, subject to other
requirements).




Incentive Schemes | Should there be a desire to undertake riparian forest management, to improve
forest health condition, to improve forest harvest revenues, or both, there will be
a need to provide incentives to forest landowners. Possible choices included for
consideration within this category included:

e Financial Incentives: these could include a variety of mechanisms,
including a excise tax credits, payments from the Forest Health Revolving
Fund, etc.

e Operational Incentives: these allow the landowner / operator to develop
site-specific prescriptions to achieve equivalent environmental benefits,
and apply these at the basin-scale.

e Species-selection Incentives: these could allow the operator to select
individual trees for harvest that are of higher economic value, subject to
other requirements.

4.2 Process to develop strategies

A Strategy Table is a visual structuring tool for helping to group logical packages of actions. A key benefit
of using strategy tables is that it enables people to engage interactively in strategic thinking about
alternatives, without getting too bogged down in specification details. It’s a powerful tool for
collaborative decision making.

Figure 2 shows a Strategy Table representation of the elements shown above, with showing choices
within the categories of actions described in Table 2.

Figure 2. Draft Strategy Table

Buffer Widths Buffer Continuity Basal Area Requirement
| 100 ft ‘ | = 100% of stream length Desirable Range
| 75 ft ‘ | >=70% of stream length Understocked

| 50 ft ‘ | >= 50% of stream length

| 25 ft ‘ | Dry Reach Exceptions

| |

Aspect adjusted

Leave Tree Requirements Incentive Scheme
| Current WAC ‘ None

| No requirement ‘ Operability/Flexibility Incentives

| Resilient Species ‘ | Financial Incentives

Species selection Incentives

4.3 Reference Cases

It is common practice in SDM evaluations to use a variety of references cases against which all
alternatives are compared, as multiple references can add nuance and context to understanding trade-
offs. In this case, there two relevant reference cases: the current WAC rules, and the current practice (i.e.,
an unmanaged 50 ft. buffer).



Current WAC 1: Partial cut Strategy

The current WAC rules, as implemented in the ENREP project, will serve as critical bases of comparison for
any new alternatives. The current Partial Cut strategy calls for 50 ft. two-sided buffers, and a fully
continuous buffer harvested to a basal area of 70-110 sq. ft./ac (for mixed conifer habitat types,
depending on site index). Leave tree requirements follow the detailed set of criteria currently described in

the rules.

Figure 3. Strategy table representation and illustration of the Current WAC Rules - Partial Cut Strategy.

Buffer Widths Buffer Continuity Basal Area Requirement

| |
‘ 75 ft ‘ >=70% of stream length Understocked

>= 50% of stream length

1 25 ft ‘ Dry Reach Exceptions

‘ Aspect adjusted ‘

Leave Tree Requirements Incentive Scheme
e
i Resilient Species ‘ Financial Incentives

] No requirement ‘ Operability/Flexibility Incentives

Species selection Incentives

Current WAC 2: Clear Cut Strategy
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This alternative formulation of the current WAC rules allows some clear cutting (up to 30% of the stream
length), subject to the basal area requirements. Other elements are the same as the Partial Cut Strategy.

Figure 4. Strategy table representation and illustration of the Current WAC Rules - Clear Cut Strategy.

Buffer Widths Buffer Continuity Basal Area Requirement
100 ft | | = 100% of stream length .
| >= 50% of stream length -
25 ft I | Dry Reach Exceptions
Aspect adjusted | .
.
Leave Tree Requirements Incentive Scheme .

Resilient Species I | Financial Incentives
No requirement | | Operability/Flexibility Incentives .

| Species selection Incentives

Current Practice

® o 0% aa
o0 ® 0 0 O

2

As described previously in this document, the general current practice (i.e., 90%+ of cases) is that riparian
forest management most often does not occur. Continuous 50ft buffers are measured and left untouched
(leaving whatever basal area exists pre-harvest). This reference will provide important context for
understanding for the scale (and possibly direction) of trade-offs among any novel alternatives.
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Figure 5. Strategy table representation and illustration of the Current Practice reference case
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4.4 lllustrative Alternative Bookend Strategies

As described in Box 5, these alternative strategies demonstrate conceptually different approaches to
striking a balance between supporting important riparian functions, restoring forest health, improving
feasibility of the rules, and supporting timber economics. These also represent value-focused approaches,
in that they are intended to promote one thematic objective over others. It is expected that these
alternatives demonstrate a set of bookends which can be hybridized to find creative solutions that
address multiple objectives.

Alternative 1: Shade focused

This alternative seeks to maximize effective shade. Buffer widths and continuity, basal area and leave tree
requirements are selected with the sole purpose of achieving the best possible outcomes in terms of
shade. Recognizing the complexity of current leave tree requirements, this alternative assumes no harvest
will occur within the buffer. Given the link between effective shade and stream temperature, the
assumption is that this alternative also represents the most protective strategy in terms of stream
temperature.

Figure 6. Strategy table representation and illustration of the shade focused alternative.
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Alternative 2: Forest Health focused

This alternative seeks to achieve benefits for overall forest health in Eastern Washington primarily by
selecting for climate and disturbance-resilient species. Buffer widths and continuity, basal areas are
similar to the current WAC rules, but leave tree requirements would be changes to promote structural
complexity and reduce fire risk. A basic assumption for this alternatives is that by selecting for resilient
species, landowners could put riparian areas on trajectories that are more conducive to future forest
health. However, this alternative recognizes the need to incentivize management in riparian areas, and so
also allows operators to harvest economically viable species (e.g. western red cedar) as a means to
encourage riparian management.

Figure 7. Strategy table representation and illustration of the forest health focused alternative
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Alternative 3: Timber focused

This alternative seeks to maximize economic outcomes for landowners in Eastern Washington. Together,
these actions allow for the greatest volume of harvest, including of the most financially valuable species,
while reducing administrative hurdles.

Figure 8. Strategy table representation and illustration of the timber focused alternative

o° B -
Buffer Widths Buffer Continuity Basal Area Requirement SNl . .
s .
. .
100 ft ‘ = 100% of stream length Desirable Range . - . :
.
) . e
. -

50 ft >= 50% of stream length LA i
.
25 ft Dry Reach Exceptions - .. S ~ .
-

Aspect adjusted > L .
.. _— - . . o
- 5 .. -
Leave Tree Requirements Incentive Scheme s S
. . ..
Current WAC ‘ None | ° - : .

Resilient Species Financial Incentives o F® .

£
L
Species selection Incentives * B *
. . .
L

12



Alternative 4: Implementable

This alternative represents the simplest, most implementable option for landowners. Buffer widths and
continuity, basal area and leave tree requirements are chosen in consideration of practical realities such
as the benefits of corridors across streams and a desire to simplify harvest layout requirements. In
addition to these operability and flexibility incentives, landowners are also incentivized financially and
through the ability to harvest valuable species. This alternative is presumed to have the highest likelihood
of being implemented as written.

Figure 9. Strategy table representation and illustration of the feasibility focused alternative

. .

LI &
= o . .
. . .
Buffer Widths Buffer Continuity Basal Area Requirement o ® ® ®
- s 2
100 ft | = 100% of stream length Desirable Range 2] ® @
75 ft | >=70% of stream length Understocked . ® .. . -
25 ft [ Dry Reach Exceptions 2 . . *
- L - -
Aspect adjusted |
. - - .
. . . .
- L] L -
Leave Tree Requirements Incentive Scheme . £ < .
. e .
Current WAC None . @ ® =
= = 3 e : . @ . .
. ® .
Species selection Incentives ® ® ® .
. ° @
- 2 =
. ‘e o° .
50 ft 501t

4.5 Hybrid Alternatives

While the alternatives described in section 4.4 are designed to promote one objective at a time, the
following two alternatives are designed to promote two or more objectives at a time. These represent
possible combinations of the alternatives described above — other similar alternatives could be developed
as the effects of the individual components on the objectives are better understood.

Alternative 5: Kitchen Sink

This alternative seeks to improve effective shade and improvements to forest health without incurring
costs to landowners. Buffer widths and continuity, basal area, leave tree requirements, and incentive
schemes are selected to encourage harvest through multiple mechanisms, and create operator flexibility,
while providing shade to the stream (recognizing topographic impacts) and generating long term forest
health and resilience. For example, buffer widths are increased but aspect adjusted allowing operators to
rely on site specific conditions to create flexibility while providing equivalent shade to the stream;
similarly, buffer continuity is increased, but allows for dry reach exceptions to allow for moving logs
across the stream.
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Figure 10. Strategy table representation and illustration of the Kitchen Sink alternative
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Alternative 6: Basin Scale Planning

The alternative seeks to reduce administrative hurdles for landowners and create flexibility to adapt to

the conditions on the ground while supporting environmental outcomes. It also recognizes the benefits to

landowners in terms of ease of operation of being able to plan at a basin scale rather than the unit scale
where possible. A core assumption of this alternative is that it would achieve similar environmental
benefits to the current WAC rules; as such, this alternative could be considered similar to the current
Alternate Plan approach, but applied at broader scales to promote flexibility and save on planning and
layout costs.

Figure 11. Strategy table representation and illustration of the basin scale planning focused alternative

@ @
. @ . .
Buffer Widths Buffer Continuity Basal Area Requirement . . L] .
‘ 100 ft | | = 100% of stream length Desirable Range - - ® PY - -
[ 75 ft l I >=70% of stream length Understocked = o . . * -
; . .
‘ 50 ft | | >= 50% of stream length e - B
. - @
‘ 25 ft | | Dry Reach Exceptions ‘e .
[
Aspect adjusted - - ® . -
. . ] .® .
. ®
. " e @ -
Leave Tree Requirements Incentive Scheme . e e 0
‘ Current WAC | | None . L]
" - ) - . . L N ] @ o
‘ Resilient Species | | Financial Incentives .o
. .
= L
No requirement Operability/Flexibility Incentives e 4
perabiity/Flexivilty °* o' o
| Species selection Incentives - . @
] ° .
. H = ®
. 09 . @
R mn

4.6 Further Work to develop Alternatives

The alternatives developed for the purposes of this exercise were intended to demonstrate broad
strategic options for how to change the riparian harvest rules for Type Np basins. Two elements of the

strategy table described above, Leave Tree Requirements and Incentive Schemes, were introduced in this
exercise as key possible mechanisms to help simplify the rules and encourage responsible harvest within

riparian areas. To further develop these alternatives and enable meaningful comparisons among them,

these two categories of actions will need significant attention to further flesh out and develop. In addition

to work to clarify to what degree TFW Policy can make recommendations on —and the Board can
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ultimately decide about — these specific items, key areas of effort required for these two categories of
actions include:

e Leave Tree Requirements: Defining “Resilient Species” to prioritize leaving in place; determining
whether and how to include size class requirements; determining whether and how to specify
requirements for wildlife trees or other individual trees with unique functions.

o Incentive Schemes: Specifying the types of financial incentives, including who ultimately bears
the financial burden; specifying the types of operability incentives to provide flexibility for
operators; Specifying how any species selection incentive would work with other requirements;
and, estimating how each incentive program is likely to affect the sub-objectives and performance
measures described above.

15



5 Consequences and Trade-offs

With an SDM approach, results of alternative
evaluations are typically presented in a
consequence table, which summarizes the
expected performance of each alternative with
respect to each decision objective, as reported by
the performance measures. If there are
uncertainties that affect the selection of a
preferred alternative, these should be reflected
in the consequence table so that decision makers
can make choices that reflect their risk tolerance.

The process of populating a consequence table
involves collaborative technical work to develop
and test models that make consistent predictions
about the effects of the alternatives and
characterize the uncertainty in those predictions.
This collaborative development of these tools
allows important shared learning about what is
known and not known about potential outcomes.

Once the consequence table is populated, its
main use is to focus deliberations on key value-
based trade-offs. The goal of collectively

Box 6. A consequence table is a summary matrix
illustrating the performance of each alternative
on each objective. It is like an executive
summary of the relative performance of the
alternatives — it presents the key messages about
the trade-offs and uncertainties relevant for
decision making.

Importantly, there will normally be supporting
information about every cell in the table. This
information will help participants put that
number or summary statement in context,
including understanding what’s included and not,
the significance of differences across the
alternatives, and whether and how uncertainty
affects the interpretation of results. The back-up
information should provide participants with
confidence that the performance expressed in
the consequence table is in fact a good summary
of how that alternative performs relative to
others.

evaluating trade-offs is to find the alternative that offers the best balance across the objectives, in
consideration of the diverse values and perspectives of the affected parties. This step involves thinking
and talking about difficult value-based trade-offs, clarifying preferences and the reasons for those
preferences, and seeking a solution that can be broadly supported.

Figure 12 provides an empty consequence table, which lays out the decision framework for the Eastside
Np harvest rules. Each Policy member should review this table and reflect on the following questions:

e Assuming the PMs could be refined and clarified, will the set of objectives and PMs collectively
provide you with all of the relevant information that you would need to identify a preferred

alternative? Is anything missing?

e Recognizing that there are many possible combinations of actions to develop new alternatives, are
there any novel solutions or mechanisms to find a balance among the listed objectives that you think

TFW Policy needs to evaluate?

If policy members review the draft consequences table structure and confirm that, given better
alternatives, the objectives and performance measures are likely to provide all of the critical information
needed to support a decision, the next steps involve further iteration of the PMs and Alternatives as

described above.
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Figure 12. Draft Consequence Table Structure

Objective Performance Measure Preferred  Current Practice  Current Rules Shade Oriented Forest Health Economically Implementable Kitchen Sink Basin Scale
Direction (Reference) Oriented Oriented Planning

Riparian Ecosystem Function

Stream Temperature Protection (near-term) Effective Shade post harvest Higher
Stream Temperature Protection (long-term) Effective Shade @ 30 years Higher
Stream Warming Likelihood of Warming After Harvest Higher
LWD supply potential (short term) Available Trees Per Acre after harvest Higher

Riparian Forest Health

Structural Complexity (long-term) Index @ 30 years Higher

Fire Risk (long term) Index @ 30 years post harvest Lower

Excessive windthrow Scale Lower
Feasibility

Ease of layout and operation Scale Higher

Economically Viable Timber Industry
Cash Flow Incremental Change: Revenue-Cost ~ Higher

Long-term Asset Value Net Change in Harvestable Area Higher
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