Appendix B Soil, Water, Riparian, and Aquatic Resources

SOUTHWEST IDAHO ECOGROUP MATRIX OF PATHWAYS AND WATERSHED
CONDITION INDICATORS-“THE MATRIX”

Overview Of The Matrix

The revised Forest Plan management direction (goals, objectives, standards, and guidelines) found in
Chapter 111 of this document replaces direction in the Forest’s Land and Resource Management Plan, as
amended by Pacfish/Infish, and the 1995 and 1998 Biologica Opinions (BOs) for listed fish species.
Appendix B was created and tied to direction in Chapter 111 of this Plan, and it incorporates components
of Pacfish/Infish, the 1995 and 1998 Opinions, the Endangered Species Act (ESA), and the Clean Water
Act (CWA) important to the Forests long-term Aquatic Conservation Strategy (ACS).

Specifically, Appendix B combines the separate matrices [NMFS (NOAA Fisheries), 8/96; FWS 2/98]
identified for usein the 1995 and 1998 BOs. In order to combine the two original matrices, modifications
were made to provide consistency and efficiency in application. Within Forest Plan documents,
Appendix B may be referred to as Appendix B, the Southwest 1daho Ecogroup Matrix of Pathways and
Watershed Condition Indicators, or the “Matrix”. The Matrix is the second component of the ACS.

Information and process guidance provided in this Appendix comprise a decision support tool that has
been developed to assist land managers in assessing how well management actions designed to implement
the Forest Plan move toward related resource goals. Specifically, the Matrix and related Watershed
Condition Indicators (WCls) discussed in this appendix will assist in:

1. Identifying how management actions may potentially influence the condition and trend of soil, water,
riparian, and aquatic resources, including native and desired non-native fish.

2. Making ESA Determinations of Effectsto Listed Fish Species important to assessing ESA
compliance.

3. ldentifying how management actions may potentially influence beneficial uses associated with native
and desired non-native fish habitat and the importance of that influence to assessing CWA
compliance.

The Matrix has been designed for application during project-specific NEPA assessmentsto assist in
project design and analysis. A hierarcha sequence is followed to ascertain which fish species and/or
beneficial uses the Matrix is focused on, ensuring the most imperiled fish species or most limiting
designated beneficia useis considered first. Project-level analyses are generally conducted at the
watershed or subwatershed scale (5" or 6" field hydrologic units or HUS), which are the typical scales at
which aguatic and water resource cumulative effects analyses are completed in a project NEPA analysis.
Analyses may also be conducted at the subbasin scale (4" field HU) depending on the geographic extent
and scope of the proposed action(s), and the scale at which cumulative effects need to be addressed in any
project-specific NEPA analysis. The ID team and the appropriate line officer (District Ranger or Forest
Supervisor) for each project (i.e., management action) determine the analysis scale(s). Where the action
may influence listed fish species directly, indirectly or cumulatively, the line officer should determine the
appropriate scale of analysisin conference with the Level 1 streamlining team.

As stated above, Appendix B is referenced within specific Forest-wide objectives, standards, and
guidelines related to Forest Plan goals found in two resource sections. (1) Threatened, Endangered,
Proposed and Candidate (TEPC) Species, and (2) Soil, Water, Riparian and Aquatic (SWRA) Resources.
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Additional objectives, standards, and guideline are included in specific Management Area direction, but
are not referenced here.

The direction statements for TEPC Species and SWRA Resources directly or indirectly relate to multiple
gods, objectives, standards and guidelines under many resource sectionsin Chapter I11. For example, an
action that proposes to revise an alotment management plan would need to comply with all applicable
Forest-wide standards and guidelines in Chapter 111. For instance, standards such as Rangeland
Resources 1 (“Livestock trailing, driving, bedding, watering, and other handling efforts shall be limited to
those acres and times that maintain or alow for restoration of beneficial uses and native and desired non-
native fish habitat”) and SWRA Resources 1 (“Management actions shall be designed in a manner that
maintains or restores water quality to fully support beneficia uses and native and desired non-native fish
species and their habitat”) would need to be met before the action could proceed. To assist in determining
whether this action will maintain or alow for restoration of beneficial uses and native and desired non-
native fish habitat, and meet both standards, the land manager would use the Matrix at the appropriate
scalein Appendix B.

Forest-wide Standards SWRA 1 and SWRA 4, along with other protections, are intended to improve
agquatic and riparian functions and processes over the life of the Plan. The Matrix can be an important
toal in tracking how management actions, over time, are trending “functioning at unacceptable risk”
(FUR) and “functioning at risk” (FR) indicators toward a “functioning appropriately” (FA) condition, or
are maintaining already FA indicators at multiple scales. How quickly WCls obtain a FA condition
depends on the basdline, the kinds of management actions that are implemented and their effects over
time, and the types of natural disturbances that occur.

Not every project, even in a degraded baseline, will be restorative. Some management actions will be
proposed in a watershed with a FUR baseline that will result in atemporary or possibly short-term
“degrade” in the Matrix. These management actions are appropriate as long as they do not retard the
attainment of riparian processes and functions, have measurable long-term ecological benefits, and do not
have substantially measurable short-term effects to important subwatersheds or to the overall watershed
(5" field HU) scale. If riparian and watershed processes are to be restored over time within watersheds
that have a FR or FUR basdline, it is critical that management actions individually and collectively do not
further degrade or retard attainment of WCls. It isalso critical that management actions in ACS priority
subwatersheds provide some degree of restoration to WCls at the appropriate temporal and spatial scales
if desired conditions are to be achieved. For example, if after ten years management actionsin an ACS
priority subwatershed have only maintained FUR or FR WCIs, then restoration would not be realized and
the intent of the long-term ACS would not be realized.

The Matrix is designed to be applied over arange of analysis scales and account for a variety of
environmental conditions. It provides flexibility and alowances for addressing localized information
and/or project-specific variability. A certain degree of professiona judgment is required and is an
essential element for effectively interpreting and applying evaluation results.

It is expected that improvements to the Matrix will occur in the future and periodically result in
refinement and updates to the WCI range of values and processes found in this appendix. Improvements
may include, but are not limited to, changes to the parameters or indicator values within the various
W(Cls, additions or deletions of WCls, or replacement of this Matrix with a different process that meets
the same intent through more efficient and effective means.
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Description Of The Matrix

Introduction

There are four components/tables in the Matrix (see Figure B-1). Tables B-1, B-2, and B-3 should be
used when evaluating actions that would affect SWRA resources, regardless of whether listed fish species
would also be affected. Table B-4 should only be used when ESA -listed fish species may be affected.

Table B-1: Pathways for WCls, “ Reference Conditions’

Table B-2: Environmental Baseline, “Current Conditions’

Table B-3: Effects of Management Actions

Table B-4: Dichotomous Key for Making ESA Determinations of Effect and Documentation of
Expected Incidental Take for Listed Fish Species.

V'V VY

Tables B-1, B-2, and B-3 are divided into 8 overall pathways (maor rows). Each of these rows represents
asignificant pathway by which actions can have potentia effects on native and desired non-native fish
species, their habitats, and associated beneficia uses. Pathways are further broken down into WCls.

W(Cls are described in terms of functionality (Appropriate, At Risk, At Unacceptable Risk). The
Functioning Appropriately column represents the desired condition to strive toward for each particular
W(CI. These WClsimprove upon and update the Riparian Management Objectives identified in Pacfish
and Infish. The process outlined later in this Appendix will help land managers determine what the
relevant WCls are that should be considered where proposed management actions are expected to affect
beneficia uses, and anadromous, inland native, or desired non-native fish or their habitat.

The evaluation of WCls provides a consistent and logical line of reasoning to recognize when, where and
why adverse, beneficial or no effects may occur to related resources. WClIs are not independent from
other components of the aguatic conservation strategy but provide a starting point to describe the current
and desired condition for upland watershed condition, water quality, and aquatic habitat. Evaluation
procedures consider the suite of WCls that are likely to be affected by proposed management actions, not
just effects to any individual WCI. WCls are not always sengitive to immediate effects and may instead
exhibit response to cumulative effects within subwatersheds over time. In some cases, adverse effectsto
one WCI in the temporary or short term may be acceptable in order to improve another WCI in the short
and/or long term. The duration of an adverse impact that may be allowed in the temporary or short term
in order to improve another WCI and provide for long-term benefits will depend on site-specific
conditions and resources of concern. Results from the evaluation of WCls affected by a proposed action
can be used to help modify the design of the actions, including mitigating adverse impacts, and
developing strategies for restoration of degraded conditions.

The Dichotomous Key included as Table B-4 of this Matrix is used to assist in making ESA effects
determinations where effects to listed fish species are likely to occur. It isimportant to note that use of
Table B-4 of this Matrix will not, in itself, result in effects determinations for listed fish species from
management actions. The purpose of the Key is to provide indicators as to what the effect is likely to be
relative to results from evauations in Tables B-1, B-2, and B-3. Information obtained from this Matrix
should be used in biological assessments to support ESA determinations relative to the potential site-
specific effects of the proposed activities evaluated.
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Figure B-1. Southwest Idaho Ecogroup Matrix of Pathways and Watershed Condition
Indicators

Pathways For Watershed Condition Indicators (WClIs), Environmental Baseline,
Effects Of Management Actions, and Dichotomous Key: A Tool To Assist In Making
ESA Determinations Of Effects To Listed Fish Species

THE MATRIX
Table | Table ll Table 11l
Pathways Environmental Effects of
and WCls or Baseline or Management
Reference Current Actions
Condition Condition

Table IV
Dichotomous
Key: A Tool to
assist in making

E ESA

Determinations
Of Effects to
Listed Fish
Species

Appropriate Matrix Scale

The Matrix can be used at several (multi) scales. Riparian functions and ecological processes represented
by the Matrix operate at multiple scales, including site, subwatershed, watershed, and subbasin.

Similarly, the effects of land management activities on these functions and processes can occur at
multiple scales, depending on the scope and magnitude of the action, and the basdline, sensitivity, and
watershed recovery trgectory of the affected resources. Assessment of management action effects should
address the spatial and temporal scales that are relevant to the proposed action and to the WCls that would
be affected.
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The project (i.e., management action) scale will generally be the smallest scale that the Matrix is used.
Typicaly the project scale is equivalent to the 7" or 6" field HU. However, smaller scales (e.g., site) may
be appropriate in some cases. If asiteis determined to be the appropriate scale to assess, the user should
be aware that some indicators (e.g., refugia, disturbance history, road density, etc.) may not be appropriate
or relevant and should not be evaluated. If little information is available at the site scale, it may be
acceptable to use, and note appropriately, information collected at the 7" or 6" fild HU scleasa
surrogate for the baseline condition portion of the Matrix. Impacts of the action should be assessed at the
actua site scale. Ultimately, the ID team and appropriate line officer for each project should determine
the analysis scale(s). Where the action may influence listed fish species directly, indirectly or
cumulatively, the line officer should determine the appropriate scale of analysis in conference with the
Leved 1 streamlining team.

The Matrix may often be prepared at two or more spatial and temporal scales. When an indicator is likely
to be degraded (temporary, short term or long term) by the impacts of an action or actions, a second
Matrix at the next larger scale should be prepared to evaluate the impacts of the actionsto the larger
WCls. Typicaly this analysis would be completed at the watershed (5" field HU) scale. The larger-scale
matrix may aso be relevant when ng the aggregate effects of several actions with “ degrade”
checkmarks within a watershed during batched and programmatic consultations. Not all indicators or
their values may be appropriate at a 4" field scale. For example, pool frequency is a good indicator at the
project or subwatershed scale. But at the subbasin scale it may be more appropriate to stratify pool
frequency by geomorphic landtypes, or aggregate the total number by local populations to look for
landscape patterns. Completion of a 4™ field HU (subbasin) Matrix will be uncommon, but, when needed,
the user should work with either the Level 1 team or the Continuous Assessment Planning Team (CAP) to
develop appropriate indicators and values.

TableB-1: Pathways and WCIs“ Reference Conditions’

Table B-1 of the Matrix is similar to “Step 4: Description of Reference Conditions’ section for soil,
water, riparian and aquatic resources described in Version 2.2 of the Federal Guide for Ecosystem
Analysis at the Watershed Scale (Regional Interagency Executive Committee 1995). The eight pathways
described in this table represent a suite of ecological indicators identified as WCIs. The reference
condition values of ecological indicators, or WCIs, found in Table B-1 are diagnostic toolsto assist in
comparing and evaluating current SWRA watershed conditions to be described in Table B-11. The WCI
vaues provided in Table B-1 were largely taken from the original matrices tied to the 1998 BOs for
steelhead and bull trout. These values are considered the default values that should be used, unless better
subwatershed or project-specific information is available to update these values (refer to the “How to
Modify this Matrix” section in this appendix).

The WCls are generally arranged from a finer to a broader scale. For example, under the pathway
“Habitat Elements,” the WCls refer to information from the channel unit level (substrate); to the stream
reach level (large woody debris, pool frequency and quality/large pools), to the valley segment (off-
channdl habitat), and finally the complete watershed (refugia). Definitions for the WCls are found at the
end of this appendix.

Units of measure specific to each WCI are provided, followed by functionality definitions for each WCI
that are represented as ranges within their respective units of measurement. There are three functiona
condition levelsidentified for each WCI: (1) “functioning appropriately, or FA,” (2) “functioning at risk,
or FR,” and (3) “functioning at unacceptable risk, or FUR.”

The gquantitative and qualitative default WCI values provided are not intended to be absolute values that
precisely define desired conditions or to define data standards. The values and descriptions are a
diagnostic tool to promote discussions and evaluations of the environmental functional relationships
specific to the watershed being considered for management actions. WCls are criteriato assist in

B-5



Appendix B Soil, Water, Riparian, and Aquatic Resources

evaluating progress towards an attainment of SWRA goals. They do not replace state and federal water
quality standards under the Clean Water Act or state laws, nor do they make determination of effects for
proposed management actions under ESA. However, WCls do address severa important objectives of
the Clean Water Act by determining whether designated beneficia uses are attainable and to what degree
these uses are supported (Bauer and Ralph 1999). WCl's complement existing laws and standards by
providing measurable criteria for water quality and aquatic habitat.

If local datarelating to a specific WCI are not available for comparison and verification, then proposed
management actions should be designed to minimize adverse impacts to the WCI based on the default
value provided in Table B-1. If local data are available to help define a more site- or watershed-specific
W(CI value, follow proceduresin the “ How to Modify the Matrix” section to document the basis for the
change. Likewise, if adefault WCI valueis not functionaly attainable given the inherent characteristics
of the watershed being considered, follow procedures outlined in the“ How to Modify the Matrix” section
to document the basis for varying from the default WCI value provided.

TableB-2: Environmental Baseline“ Current Conditions’

Table B-2 of the Matrix is similar to “Step 3: Description of Current Conditions’ section for soil, water,
riparian and aquatic resources described in Version 2.2 of the Federal Guide for Ecosystem Analysis at
the Watershed Scale (Regiona Interagency Executive Committee 1995). Completion of Table B-2 dso
provides the supporting documentation and rationale for the evaluations and determinations of the
environmental baseline condition included in a watershed or project- specific NEPA anaysis. The
environmental baseline, or current condition, can be assessed at multiple spatial scales; typicaly at the
project scale representing a 7" or 6" field HU. The basaline can be recorded at larger scales (e.g., 5" or
4" field HUSs) to address cumulative effects of a proposed management action or actions. When
evaluating the baseline condition, al landownerships should be included at the relevant spatia scale for
which the Matrix is completed.

The current condition of each WCI is represented as falling within its respective functionality class as
described in Table I, including any refinements to the default values for that class. Thus, this evaluation
documents whether aWCI is “functioning appropriately”, “functioning at risk” or “functioning at
unacceptable risk”. The units of measure for WCls are generaly reported in one of two ways. (1)
quantitative metrics that have associated numeric values (for example, “large woody debris. > 20 pieces
per mile’); or (2) quditative descriptions based on field reviews, professional judgment, etc., (e.g.,
“physicd barriers. man-made barriers present”). Different approaches are needed because numeric data
are not always readily available for every WCI, or there are no reliable numeric vaues. 1n such cases, a
qualitative description of overall functionality may be the only appropriate method to describe the value.
Idedlly, the basdline condition determination is based on site measurements, but if data are not available
another form of measurement and/or professional judgment must be applied. It is not anticipated that new
field surveys would be required for every project. The level of information collected should be
commensurate with the scope and scale of project being proposed. Those projects that have a greater
chance of causing negative effects in subwatersheds with no to little baseline information should conduct
the appropriate level of field surveys to support the decision.

When documenting the baseline condition in the Matrix the rationale for that condition must be supported
with a quantitative and/or narrative description. Biologists are encouraged to reference this rationae by
citing existing documentation, such as NEPA analyses, whenever possible. When professiona judgment
is required to document the existing condition, a“PJ’ for professiona judgment should be included next
to the indicator in the basdline column in Table B-2. For example, if pool frequency is believed to be
“functioning at risk”, a FR — PJ should be noted. Other data sources should aso be noted according to the
following criteria WA - Watershed Analysis, NEPA — CE, EA or EIS; SR— Surveys, M — Monitoring;
FR — Fidd Reviews, O — Other.
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The suite of relevant WClIs, considered together, encompasses the environmental basdline or current
condition for the subwatershed and associated aguatic resources. The user must realize not every
indicator may be relevant to every area assessed. For example, indicators specific only to bull trout (e.g.,
life history, genetic characteristics, etc.) would not be completed if bull trout were currently or historically
absent in the assessment area. In these situations a “not applicable” should be recorded under the desired
and existing condition columns.

In most cases, the “Functioning Appropriately” valuesin Table B-1 will be displayed in the desired
condition column in Table B-2. However, as described in the “How to Modify the Matrix” section, WCls
can be refined to better reflect conditions that are functionally attainable in a specific subwatershed or
stream reach based on local geology, land and channel form, climate, and potential vegetation. 1f WCI
values are modified, then the referenced vaue or its range should be included in the desired condition
column with afootnote listing what process was used.

TableB-3: Effectsof Management Actions

Table B-3 of the Matrix is the assessment of potential impacts of the action. The Matrix provides a
synthesis of the collective effects of a proposed or ongoing action(s) on WCIs. Thisinformation and
evaluation will assist the land manager in determining if native and desired non-native fish habitat
important to fish populations will be sustained, and if water and aquatic resource beneficia usesidentified
by the State will continue to be supported.

The effects of management actions described in Table B-3 are represented as a change in the functionality
of the WCI(s) that would likely result from proposed or ongoing management actions. Effects are
identified on the basis of the amount of restoration or degradation for each WCI. Table B-3: Effects of
Management Actionsis designed to be used in conjunction with both Table I: Pathways and WCls, and
Tablell: Environmental Basdline. Together they document the effects on a WCI in terms of being
“restored”, “maintained”, “degraded”, or “not applicable’. A positive, negative, or “no” trend isthen
noted for three time periods (temporary, short term, and long term) for that particular WCI. A brief
narrative or reference to an existing NEPA document is included in the Matrix. As with baseline
conditions, each action impact in the Matrix must be supported with a quantitative and/or narrative
description. Users must remember that the Matrix is merely atool to summarize the NEPA andysis. A
thorough description of how an action affects WCls, at different spatial and temporal scales, in NEPA
anaysisiscritical. All terms are defined in the Glossary of this appendix.

The suite of WCIs must be considered together, both those affected by a proposal and those not affected,
in order to fully describe the condition and trend of the subwatershed and associated aquatic resources and
designated beneficia uses that would result from implementation of a proposed management action or
continuation of ongoing actions. Completion of Table B-3 provides supporting documentation and
rationale for the evaluations and determinations of effects included in biological assessments and/or
project-specific NEPA analyses. When Table B-3 is completed to support findings in a biologica
assessment or project-specific NEPA andysis, it should be appropriately referenced within the body of
the document.

In some cases it may be appropriate to note both short-term impacts and long-term benefitsin the Matrix
at the project or subwatershed scales. When thisis needed, a“degrade” and “restore’ would be recorded
in the Effects column, and the appropriate tempora scale would be indicated.

TableB-4. Description of Dichotomous Key for Making ESA Deter minations of Effect and
Documentation of Expected Incidental Takefor Listed Fish Species

The Dichotomous Key for Making Determinations of Effect is the fourth component of the Matrix. Itis
specifically designed to aid in the determination of effects relative to proposed management actions that
require a Section 7 consultation or conference, or a permit under Section 10 of the ESA. Evauations that
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use the Dichotomous Key draw from information generated in Tables B-1, B-2, and B-3, including any
maodifications to WCls completed through procedures that incorporate better subwatershed or site-specific
datathat are available. The findings from evaluations using the Dichotmous Key are used to help make
related ESA determinations of effect.

Table B-4 was not designed to be used to aid in the determination of effects for proposed management
actions that do not require a Section 7 consultation or conference of the ESA.

How And When To Use The Matrix

The Matrix has been developed to help design, and estimate the effects of, management actionsto WCls
used as indicators of soil, hydrologic, water quality, riparian and aguatic resource conditions within the
subwatershed, as well as to ESA -listed fish species where applicable. A Matrix can be completed for one
action or a set of actions specific to a particular spatial and tempora scale. To determine when the Matrix
should be used and which tables should be completed, use the following criteria

1. Management actionsWILL NOT result in quantifiably measurable, or clearly defined qualitative,
negative effects (temporary, short term, or long term) on WCls and ESA -listed species are not
present. USE OF MATRIX NOT NEEDED.

2. Management actions WILL result in quantifiably measurable, or clearly defined qualitative, negative
effects (temporary, short term, or long term) on WCIs, and the proposed management action does not
require a Section 7 consultation or conference of the ESA. COMPLETE MATRIX TABLESB-1,
B-2,and B-3 only.

3. Management actions WILL result in small effects, beneficia effects, or quantifiably measurable, or
clearly defined quditative, negative effects (temporary, short term, or long term) on WCls and the
proposed management actions require a Section 7 consultation or conference of the ESA.
COMPLETEALL MATRIX TABLES.

If it is determined that al or some of the tablesin the Matrix should be completed, use the following
criteria to determine which aguatic species or water quality beneficial use evaluations the Matrix user
should focus on:

1. If the watershed has ESA -listed fish species, sengitive fish species, and non-listed fish species, the
Matrix for the ESA -listed species should be completed.

2. If the watershed has sensgitive fish species and non-listed fish species, but no ESA -listed species, use
the Matrix for sensitive species, with modified parameters (or criteria) for the WCls appropriate for
those species.

3. If there are only non-listed and non-sensitive fish species in the watershed, use the Matrix for native,
or desired non-native fish species, with modified parameters (or criteria) for the WCls appropriate for
those species and associated beneficia uses.

4. If thereisa TMDL or 303(d) listed water quality limited water body, and the management action may
have impacts on the WCI vaue(s) for which it was listed, and only non-listed and non-sensitive
aquatic species are present, use the Matrix for native or desired non-native fish species, with modified
parameters (or criteria) for the WCls appropriate for those species and associated beneficial uses.
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TableB-2linkageto TableB-1

For each project area, determine the environmental baseline by describing the conditions for the WCls
listed under the pathways that may be affected by the management action against the reference condition
for the WCI described in Table . Thiswill result in each WCI in Table Il being classified as either:
“Functioning Appropriately” (FA), “Functioning at Risk” (FR), or “Functioning at Unacceptable Risk”
(FUR). Itis preferred that the WCI values used to determine FA, FR and FUR be based on local data
collected over time that either validates the default value or refines the value to better reflect local
conditions following procedures in described in the “How to Modify the Matrix” section, below. If loca
data are lacking, consider the biophysical characteristics of the subwatershed when determining
functionality categories, and use local databases and/or related literature to discern the most appropriate
W(CI values for the Matrix.

TableB-3linkageto TableB -2

Use Table B-3 to evaluate the expected effects of management actions (or groups of actions) on the WCls
by comparing the expected effects on the WCls against the environmental baseline in Table B-2. Where
conditions are FR or FUR, actions that affect WCl s that are not fully functioning will not retard
attainment of WCls unless to meet the exceptionsin SWRA Standard 4. For example, management
actions that have temporary or short-term effects can still be consistent with Forest-wide TEPC and
SWRA objectives, standards, and guiddines if they do not retard the attainment of riparian processes and
functions, have significant long-term benefits, and do not have significant short-term effects to important
subwatersheds or to the overall watershed scale. Actions that have long-term impacts to important
subwatershed and/or watershed-scale processes would likely prevent the attainment of WCls and be
inconsistent with Forest Plan direction. Where conditions are FA, the action(s) should be designed to
maintain those conditions in the short and long term.

It isimportant to understand that al effects are not the same just because they may occur within the same
temporary, short-term, or long-term time period. The duration or repetition of an effect within that time
period can vary grestly, as can the intensity, location, or type of effect. The Matrix alows Forest
personnd the flexibility to determine these differences during project-level analysis and provides a means
to display if the temporary, short-term, or long-term effect has a positive, negative, or no trend. If WCls
within a pathway are not evaluated in Table B-2 or B-3, documentation describing why they were not
evaluated should be included in the project record.

TableB-4linkageto TablesB-2and B-3

Use evaluations in Tables B-2 and B-3 to answer the questions in the dichotomous key contained in Table
B-4. Written documentation of rationale and logic substantiating answers to questions generated through
interdisciplinary and Section 7 consultation or conference discussions should be included in the project
record and used to support determinations reached in biological assessments and NEPA documents.

Examples Describing the Use of the M atrix
The following are some brief examples to assist in describing the intended use of the Matrix.

Example 1 - Thinning and prescribed fire are proposed as vegetation trestments over alarge portion of a
6" fild HU. Current large woody debris (LWD) frequency is 10 pieces per mile, below the FA value of
>20. Assuming the values for aFA call are appropriate for the geoclimatic setting, the proposed activity
should be designed in such away that desired conditions would be reached and lead to attainment of
Functioning Appropriately conditions over the long term. At the stream reach level, site-specific project
design features to promote FA conditions might include increased RCA widths, adjustment of the
treatment unit boundaries, or changes in how the specific treatment tool (prescribed fire ignitions or
mechanical thinning) is implemented.
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Example 2 - The action is to replace a damaged culvert in a 6" field HU with aFR basdline. Currently,
surface fines are between 12 and 20 percent, and embeddedness is between 20 and 30 percent. This
action will cause temporary degradation to turbidity and embeddedness indicators downstream, but
impacts will not go beyond the 8" field HU. The action will aso restore the fish passage indicator, and
will maintain al remaining indicators. This action will be appropriate because it does not retard the
attainment of riparian processes and functions, has measurable long-term ecological benefits by providing
fish passage, and does not have substantially measurable short-term effects.

Example 3 - Exigting fine sediment levelsin bull trout spawning gravels (< 6.0 mm) are approaching the
desired condition of < 12 percent, and the local bull trout population is small and isolated. A temporary
increase in sediment from one individual project could yield signficant adverse effects to bull trout that
could be significant in both short- and long-term effects on the isolated local population. Also, temporary
inputs of sediment could have short- and long-term consequences if channel morphology and stream
gradient are associated with infrequent flushing. Low-gradient stream channels might retain sediment for
decades.

The question to be answered is whether or not temporary effects from any proposed action will sustain the
local isolated population of bull trout and associated beneficial uses. For instance, proposed restoration
activities may be appropriate for short-term or long-term recovery, but the timing may not be right if
existing stream habitat conditions would be degraded. If the isolated bull trout population would be at
risk from temporary effects, it may be prudent to delay project implementation until stream conditions
improve, or implement management actions incrementally, using more restrictive BMPs. The over-riding
objective isto avoid or minimize temporary jeopardy risks to the bull trout population while striving to
recover the habitat that will allow for increasing the bull trout population in the short and long term.

Example4 - A new placer mine, timber sale, and road restoration project are planned over several 6"
field HUs in the same 5" field watershed. The placer mine occursin a6" field HU where most indicators
are FA. Thetimber sale and road projects occur in HUs where many basdline indicators are FUR or FR.
Even though the placer mine will have short- and long-term adverse effects to pool quality and
streambank indicators, it is allowed to proceed due to the 1872 mining law. The other two projects are
designed to restore WClsin the long term, but will cause degradation in the temporary and short term to
sediment and peak flows at the 6" field scale.

Cumulative effects from these actions are expected to occur in alow-gradient reach downstream of each
project. A second Matrix is prepared to see if cumulative effects will degrade WCls at the watershed
scale and over what timeframe. If cumulative effects are determined not to degrade or retard indicator
functions, the actions can proceed. If cumulative effects degrade indicators at the subwatershed scale,
then projects are modified to reduce effects or delayed until baseline conditions improve to be consistent
with the Forest Plan.

How To Modify The Matrix

When aWCI value identified in the Matrix is not physically or biologically appropriate, given the
inherent characteristics (geoclimatic setting) of the subwatershed, the WCI should be modified. WCls
should be refined to better reflect conditions that are functionally attainable in a specific watershed or
stream reach based on local geology, land and channel form, climate, historic and potentially recoverable
fish species habitat, and potential vegetation. Modification of interim default WCls may be completed
through a variety of methods such as mid-level analys's, Forest-wide monitoring results, and collection
and evaluation of watershed and/or stream reach specific data.



Appendix B Soil, Water, Riparian, and Aquatic Resources

Ideally, when modifying WCIs, suitable reference conditions should be used to adopt more functionally
atainable indicator values. Reference conditions should be as representative as possible of historical
values prior to significant management disturbance. However, since pristine subwatersheds are
uncommon, there will need to be agreement on what constitutes an acceptable Site to determine suitable
reference conditions. Reference conditions may be established using a combination of methods including
surveys, historical data, and inferences made from literature, professional judgment, and local landscape
conditions. Regardless of what methods are used, written documentation of the methods and procedures,
quality and source of data, and rationale supporting the modifications should be included in record
documentation for the project or mid-level anadysis. In watersheds with ESA -listed fish species,
modification of WCls will be coordinated with NMFS and/or USFWS through Section 7 consultations.
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TheMatrix Tables
(Note: Parameters were taken from the 8/96 NMFS and 2/98 FW'S Matrices)

Table B-1. Pathways and Watershed Condition Indicators (WCIs) - Reference Conditions

Pathways and
WCls

Functioning
Appropriately

Functioning at
Risk

Functioning at
Unacceptable Risk

Bull Trout Local Population Characteristics

within Core Areas

Local Mean total local population [Adults in local populations < |Adults in local population
Population size or local habitat capacity |500 but > 50.* < 50.
Size more than several thousand
individuals. Adults in local
population > 500. All life
stages are represented within
the local population.
Growth and Local population has the When disturbed, the local The local population is
Survival resilience to recover from population will not recover to |characterized as in rapid
temporary or short-term pre-disturbance conditions decline or is maintaining at
disturbances (e.g., within 1 generation (5 years). |alarmingly low numbers.
catastrophic events, etc.) or |Survival or growth rates have |Under current
local population declines been reduced from those in management, the local
within 1 to 2 generations (5- [the best habitats. The local |population condition will
10 years). The local population is reduced in size, [not improve with 2
population is characterized as |but the reduction does not generations. This is
increasing or stable. At least |represent a long-term trend. |supported by a minimum
10 years of data support this |At least 10 years of data of 5 years of data.
estimate.” support this characterization.
If less data are available and
a trend cannot be confirmed,
a local population will be
considered at risk until
enough data is available to
accurately determine its
trend.
Life History The migratory form is present [The migratory form is present [The migratory form is
Diversity and |and the local populations are |but the local population is absent and the local
Isolation in close proximity to each isolated or fragmented. population is isolated to

other. Migratory corridors
and rearing habitat (lake or
larger river) are in good to
excellent condition for the
species. Neighboring local
populations are large with
high likelihood of producing
surplus individuals or straying
adults that will mix with other
local populations.

the local stream or a small
watershed not likely to
support more than 2,000
fish.

! Rieman, B.E. and J.D. Mcintyre. 1993. Demographic and habitat requirements for conservation of bull trout.
U.S.D.A. Forest Service, Intermountain Research Station, Boise ID.
2 Rieman, B.E. and D.L. Meyers. 1997. Use of redd counts to detect trends in bull trout (Salvelinus confluentus)
populations. Conservation Biology 11(4): 1015-1018.
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Table B-1. Pathways and Watershed Condition Indicators (WCIs) - Reference Conditions
(continued)

Pathways and Functioning Functioning at Functioning at
WCls Appropriately Risk Unacceptable Risk

Bull Trout Local Population Characteristics within Core Areas (continued)

Persistence and Connectivity is high among | Connectivity among Little or no connectivity

Genetic Integrity multiple (5 or more) local multiple local populations [remains for re-founding
populations with at least does occur, but habitats |local populations in low
several thousand fish each. [are more fragmented. numbers, in decline, or
Each of the relevant local Only 1 or 2 local nearing extinction. Only a
populations has a low risk of |populations represent single local population, or
extinction. The probability of | most of the fish several local populations
hybridization or production. The that are very small or that
displacement by competitive | probability of otherwise are at high risk
species is low to hybridization or remain. Competitive
nonexistent. displacement by species readily displace bull

competitive species is trout. The probability of
imminent, although few [hybridization is high and
documented cases have |documented cases have

occurred. occurred.
Water Quality
Temperature 7-day average minimum. Spawning: 57-60 °F Spawning: >60 °F
(steelhead, chinook) | Spawning, rearing and (13.9-15.5°C) (>15.5°C)
migration: 50-57°F (10- Migration and rearing: Migration and rearing:
13.9°C)3 57-64°F (13.9—17.7°C)4 >64°F (>17.7°C)
Temperature (bull 7-day average maximum 7-day average maximum |7-day average maximum
trout) temperature in a reach temperature in areach [temperature in a reach
during the following life during the following life  |during the following life
history stages:5 history stages:® history stages:®
Incubation: 2-5°C or 35.6- |Incubation: <2°C or 6°C [Incubation: <1°C or >6°C or
41.0°F or <35.6°0r 42.8°F. <33.8°F or > 42.8°F.
Rearing: 4-12°C or 39.2- Rearing: <4°C or 13- Rearing: >15°C or >
53.6°F 15°C or <39.2°F or 55.4- |59.0°F
Spawning: 4-9°C or 39.2- |59.0°F Spawning: <4°C or >10°C
48.2°F Spawning: <4°C or 10°C |39.2°For > 50.0°F
Also temperatures do not or 39.2°F or 50.0°F. Also temperatures in areas
exceed 15°C or 59.0°F in Also temperatures in used by adults during
areas used by adults during [areas used by adults migration regularly exceed
migration (no thermal during migration 15°C or 59.0°F (thermal
barriers) sometimes exceed 15°C [barriers present)
or 59.C°F.

3 Bjornn, T.C. and D.W. Reiser. 1991. Habitat requirements of salmonids in streams. American Fisheries Society
Special Publication 19.83-138. Meehan, W.R., ed.

Biological Opinion on Land and Resource Management Plans for the: Boise, Challis, Nez Perce, Payette, Salmon,
Sawtooth, Umatilla, and Wallowa-Whitman National Forests. March 1, 1995.
° Buchanan, D.V. and S.V. Gregory. 1997. Development of water temperature standards to protect and restore
habitat for bull trout and other coldwater species in Oregon, W.C. Mackay, M.K. Brewen, and M. Monita, eds. Friends
of the Bull Trout Conference Proceedings, held in Calgary, Alberta, May 5-7, 1994
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Table B-1. Pathways and Watershed Condition Indicators (WCIs) - Reference Conditions
(continued)

Pathways and
WCls

Functioning
Appropriately

Functioning at
Risk

Functioning at
Unacceptable Risk

Water Quality (continued

Temperature (other fish
species: i.e., redband,
rainbow, wood river
sculpin, etc.)

Use 7-day average maximum temperature.

Species-specific criteria should be developed.

Sediment/Turbidity
(steelhead, chinook)

Low turbidity is indicated
by < 12% surface fines (<
0.85 mm)6

Moderate turbidity is
indicated by 12-20%
surface fines (< 0.85
mm)*

High turbidity is indicated
by > 20% surface fines (<
0.85 mm)*

Sediment/Turbidity (in
areas of spawning and
incubation; rearing areas
will be addressed under
substrate) (bull trout)

< 12% fines (< 0.85 mm)
in gravel.®

Surface fines (<6mm) <
20% ', ®

12-17% fines
(<0.85mm) in gravel.®
Surface fines (<. 6mm)
are 12-20%.

>17% fines (< 0.85mm) in
gravel;® Surface fines (<
6mm) or depth fines (<
6mm) in > 20% in
spawning habitat

Sediment/Turbidity (other
fish species: i.e., red
band, rainbow, wood river
sculpin, etc)

Species-specific criteria should be developed.

Chemical
Contamination/Nutrients

Low levels of chemical
contamination from
agricultural, industrial, and
other sources; no excess
nutrients, no 303(d) water
quality limited water
bodies.’

Moderate levels of
chemical contamination
from agricultural,
industrial, and other
SOuUrces; some excess
nutrients, one 303(d)
water quality limited
water body.’

High levels of chemical
contamination from
agricultural, industrial,
and other sources; high
excess nutrients, >1
303(d) water quality
limited water bodies.’

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

" Overton, C.K., J.D. Mcintyre, R. Armstrong, S.L. Whitewell, and K.A. Duncan. 1995. User’s guide to
fish habitat: descriptions that represent natural conditions in the Salmon River Basin, ldaho. U.S.
Department of Agriculture, Forest Service, Intermountain Research Station, Gen Tech. Rep. INT-GTR-

322.

8 Overton, C.K., S.P. Wollrab, B.C. Roberts, and M.A. Radko. 1997. R1/R4 (Northern/Intermountain
Regions) Fish and Fish Habitat Standard Inventory Procedures Handbook. U.S. Department of
Agriculture, Forest Service, Intermountain Research Station, Gen Tech. Rep. INT-GTR-346.

° A Federal Agency Guide for Pilot Watershed Analysis (Version 1.2). 1994,
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Table B-1. Pathways and Watershed Condition Indicators (WCIs) - Reference Conditions
(continued)

Pathways and
WCls

Functioning
Appropriately

Functioning at
Risk

Functioning at
Unacceptable Risk

Habitat Access

Physical Barriers
(address subsurface
flows impeding fish
passage under the

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

Any man-made barriers
present in watershed do
not allow upstream

and/or downstream fish

Any man-made barriers
present in watershed do
not allow upstream and/or
downstream fish passage

pathway passage at base/low at a range of flows.
“Flow/Hydrology) flows.
Substrate Dominant substrate is Gravel and cobble is Bedrock, sand, silt, or

Embeddedness (Bull
trout rearing areas.
Spawning and
incubation areas are
addressed under the
Sediment/Turbidity
WCI)

gravel or cobble (interstitial
spaces clear), or

embeddedness is < 20%.°,
10 11

subdominant, or if
dominant,
embeddedness is
20-30%°, ©°

small gravel dominant, or
if gravel and cobble
dominant, embeddedness
is > 30%",

Large Woody Debris
(Consider variations
based on local
biophysical elements,

i.e., vegetation habitat

type/community type,
ecological processes,
stream channel width
and type, landform,

etc., appropriate to the

site.)

> 20 pieces per mile, > 12
inches in diameter, > 35
feet length;*,* and
adequate sources of large
woody debris for both long
and short-term recruitment
in RCAs.

Currently meets
standards for functioning
appropriately, but lacks
potential sources of short
or long-term large woody
debris recruitment from
RCAs to maintain that
desired condition.

Does not meet standards
for functioning
appropriately and lacks
potential large woody
debris for short and/or
long-term recruitment.

10 Biological Opinion on Implementation of Interim Strategies for Managing Anadromous fish-producing
Watersheds in Eastern Oregon and Washington, Idaho, and Portions of California (PACFISH). National
Marine Fisheries Service. Northwest Region, January 23, 1995.
1 Shepard, B.B., K.L. Pratt, and P.J. Graham. 1984. Life histories of westslope cutthroat and bull trout in
the Upper Flathead River Basin, MT. Environmental Protection agency Rep. Contract No. R008224-01-5.
2 |nterior Columbia Basin Ecosystem Management Project Draft Environmental Impact Statement and

Appendices.
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Table B-1. Pathways and Watershed Condition Indicators (WCIs) - Reference Conditions
(continued)

Pathways and Functioning Functioning at Functioning at
WCls Appropriately Risk Unacceptable Risk
Habitat Access (continued)

Pool Frequency and
Quality: consider
variations based on
local biophysical
elements i.e.,
vegetation habitat
type/community
type, ecological
processes, stream
channel width and
type, landform etc.,
appropriate to the
site.

Pools have good cover
and cool water, and only
minor reduction of pool
volume by fine sediment.
Large woody debris
recruitment standards for
functioning appropriately
(above) are met and pool
frequency in a reach
closely approximates:’, 2

Steelhead and chinook:

Channel

Width (ft.) No. Pools/Mile
0-5 184
5-10 96
10-15 70
15-20 56
20-25 47
25-50 26
50-75 23
75-100 18
Bull Trout:

Wetted

Width (ft.) No. Pools/Mile

0-5 39
5-10 60
0-15 48
15-20 39
20-30 23
30-35 18
35-40 10
40-65 9
65-100 4

Can use the formula:
pools/mile =

5280/wetted channel width

= # pools/mi
# channel widths per pool

Pool frequency is similar to
values in “functioning
appropriately”, but pools
have inadequate
cover/temperature,® and/or
there has been a moderate
reduction of pool volume
by fine sediment. Large
woody debris recruitment
is inadequate to maintain
pools over time.

Pool frequency is
considerably lower than
values desired for
“functioning appropriately”;
also cover/temperature is
inadequate,® and there has
been a major reduction of
pool volume by fine
sediment.

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

Basin.
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Table B-1. Pathways and Watershed Condition Indicators (WCIs) - Reference Conditions
(continued)

Pathways and
WCls

Functioning
Appropriately

Functioning at
Risk

Functioning at
Unacceptable Risk

Habitat Access (continued)

Large Pools/Pool
Quality (All Fish
Species) In adult
holding, juvenile
rearing, and over
wintering reaches
where streams are
0.3 meters in wetted
width at base flow.

Each reach has many large
pools > 3.28 feet (1 meter
deep).® Pools have good
cover and cool water, and
only minor reduction of pool
volume by fine sediment.

Reaches have few large
pools > 3.28 feet (>1 meter)
present® or inadequate
cover/temperature.
Moderate reduction of pool
volume by fine sediment.

Reaches have no deep
pools > 3.28 feet (> 1
meter)® and
inadequate
cover/temperature.
There is a major
reduction of pool
volume by fine
sediment.

Off-channel Habitat
(Appropriate to the
watershed and
associated stream
system; is the stream
capable of using its
floodplain similar to
an unmanaged
stream system?)

Watershed has many
ponds, oxbows,
backwaters, and other off-
channel areas with cover;
side channels are low
energy areas.®

Watershed has some
ponds, oxbows,
backwaters, and other off-
channel areas with cover;
but side channels are
generally high-energy
areas.®

Watershed has few or
no ponds, oxbows,
backwaters, or other
off-channel areas.®

Refugia (steelhead,
chinook)

(see glossary for
definition of
steelhead and
chinook refugia)

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

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

Adequate habitat
refugia do not exist.**

Refugia (bull trout)
(see glossary for
definition of bull trout
refugia)

Habitats capable of
supporting strong and
significant local populations
are protected and are well
distributed and connected
for all life stages and forms
of the

species. ', °

Habitats capable of
supporting strong and
significant local populations
are insufficient in size,
number, and connectivity to
maintain all life stages and

forms of the species.*, **

Adequate habitat
refugia do not exist.**

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

456.

| ee, D.C., J.R. Sedell, B.E. Rieman, R.F. Thurow, J.E. Williams and others. 1997. Chapter 4:
Broadscale Assessment of aquatic Species and Habitats. In T.M. Quigley and S.J. Arbelbide eds “An
Assessment of Ecosystem Components in the Interior Columbia Basin and Portions of the Klamath and
Great Basins Volume Il.” U.S. Department of Agriculture, Forest Service, and U.S. Department of
Interior, Bureau of Land Management, Gen Tech. Rep PNW-GTR-405.
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Table B-1. Pathways and Watershed Condition Indicators (WCIs) - Reference Conditions
(continued)

Pathways and
WCls

Functioning
Appropriately

Functioning at
Risk

Functioning at
Unacceptable Risk

Channel Conditions

and Dynamics

Average Wetted
Width/Maximum
Depth Ratio in scour
pools in a stream
reach. (Consider
variation in ranges
based on stream
channel type).

<10 4, 7’ 10

11-20 7

>20 !

Streambank
Condition (Consider
variation in ranges
based on stream
channel type).

>90% of any stream reach
has stable banks4,7 relative
to the percent of inherent
stable streambanks
associated with a similar
unmanaged stream system.

80-90% of any stream
reach has stable banks
relative to the percent of
inherent stable
streambanks associated
with a similar unmanaged
stream system.

<80% of any stream reach
has stable banks relative to
the percent of inherent
stable streambanks
associated with a similar
unmanaged stream
system.

Floodplain
Connectivity
(Consider local
landform, stream
channel type,
climatology,
vegetation, etc.)

Within RCAs, floodplains
and wetlands are
hydrologically linked to the
main channel; overbank
flows occur and maintain
wetland/floodplain
functions; and riparian
vegetation succession.

Within RCAs, reduced
linkage of wetlands and
floodplains to the main
channel; overbank flows
are reduced relative to
historic frequency, as
evidenced by moderate
degradation of
wetland/floodplain
function and riparian
vegetation succession.

Within RCAs, severe
reduction in linkage of
wetlands, floodplains and
riparian areas to the main
channel; overbank flows
are drastically reduced
relative to historic
frequency, as evidenced by
substantial reduction of
wetland/floodplain function
and riparian vegetation
succession.

Flow/Hydrology

Change in
Peak/Base Flows

Watershed hydrograph
indicates peak flow, base
flow, and flow timing
characteristics comparable
to an undisturbed
watershed of a similar size,
geomorphology and
climatology.

Some evidence of altered
peak flow, base flow,
and/or flow timing relative
to an undisturbed
watershed of similar size,
geomorphology and
climatology.

Pronounced changes in
peak flow, base flow,
and/or flow timing relative
to an undisturbed
watershed of similar size,
geomorphology and
climatology.

Change in Drainage
Network

Zero or minimum change in
active channel length
correlated with human
caused disturbance.

Low to moderate change
in active channel length
correlated with human
caused disturbance.

Greater than moderate
change in active channel
length correlated with
human caused
disturbance.
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Table B-1. Pathways and Watershed Condition Indicators (WCIs) - Reference Conditions
(continued)

Pathways and
WCls

Functioning
Appropriately

Functioning at
Risk

Functioning at
Unacceptable Risk

Watershed Conditions

Road
Density/Location16

Total road density < 0.7
miles/square mile of
subwatershed, *® no roads
within RCAs.

Total road density 0.7-1.7
miles/square mile of
subwatershed, '® few roads
within RCAs.

> 1.7 miles/square mile of
subwatershed,® many roads
within RCAs.

Disturbance

< 15% ECA (entire

< 15% ECA (entire

> 15% ECA (entire

History watershed) with no watershed) but disturbance |watershed) and disturbance
concentration of concentrated in landslide or |concentrated in landslide or
disturbance in areas with landslide prone areas, landslide prone areas,
landslide or landslide prone |and/or refugia, and/or and/or refugia, and/or
areas, and/or refugia, RCAs. RCAs.
and/or RCAs.

Riparian The riparian conservation | The riparian conservation |[Riparian conservation areas

Conservation areas within the areas within the as a result of land

Areas subwatershed(s) have subwatershed(s) contain management have resulted

historic and occupied
refugia for listed, sensitive
or native/desired nonnative
fish species which are
present and provide:
adequate shade, large
woody debris recruitment,
sediment buffering,
connectivity, and habitat
protection and connectivity
to adequately minimize
adverse effects from land
management activities
(>80% intact).

All vegetative components
are within desired
conditions identified in
Appendix A of the Forest
Plan. RCA functions and
processes are intact,
providing resiliency from
adverse affects associated
with land management
activities. Conditions fully
support habitat for aquatic
species.

known historic refugia for
listed, sensitive, or
native/desired nonnative
fish species that are
currently absent (but could
be re-colonized). Land
management activities
have resulted in moderate
loss to shade, large woody
debris recruitment,
sediment buffering,
connectivity, and habitat
protection. (Refugia < 70-
80% intact.)

Some vegetative
components are outside
desired conditions in
Appendix A of the Forest
Plan. RCA functions and
processes are still
generally intact, providing
some resiliency from
adverse affects associated
with land management
activities. Conditions
generally support habitat
for aquatic species.

in loss of or substantially
fragmented historic refugia,
and provide inadequate
protection of habitats for
listed, sensitive, native or
desired non-native fish
species (< 70% intact).
Historical refugia are
currently absent of listed,
sensitive, or native/desired
non-native fish species.

Most vegetative
components are outside
desired conditions in
Appendix A of the Forest
Plan. RCA functions and
processes are not
sufficiently intact, to mitigate
adverse affects from land
management activities.
Conditions may not support
habitat for aquatic species

'8 |CBEMP Science Assessment, Supplemental Roads Analysis
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Table B-1. Pathways and Watershed Condition Indicators (WCIs) - Reference Conditions
(continued)

Pathways and Functioning Functioning at Functioning at
WCls Appropriately Risk Unacceptable Risk
Watershed Conditions (continued)
Disturbance Disturbance resulting from As a result of land Frequent flood or drought
Regime land management activities |management activities, |producing highly variable
are negligible or temporary. |scour events, debris and unpredictable flows,
Streamflow regimes are torrents, or catastrophic |scour events, debris
appropriate to the local fire are localized events [torrents, or high probability
geomorphology, potential that occur in several of catastrophic fire exists
vegetation and climatology | minor parts of the throughout a major part of
resulting in appropriate high |watershed. Ecological the watershed. The
quality habitat and processes are channel is simplified,
watershed complexity that moderately outside of providing little hydraulic
provide refugia and rearing | historical ranges. complexity in the form of
space for all life stages or Resiliency of habitat to pools or side channels.
multiple life-history forms. recover from land Ecological processes are
Ecological processes are management substantially outside of
within historical ranges. disturbances is historical ranges.
Resiliency of habitat to moderate. Resiliency of habitat to
recover from land recover from land
management disturbances is management disturbances
high. is low.
Integration of Pathways (steelhead, chinook)
Habitat quality and Fine sediments, stream |Cumulative disruption of
connectivity among temperatures, or the habitat has resulted in a
subpopulations is high. availability of suitable clear declining trend in the
Disturbance has not altered |habitats have been subpopulation size. Under
channel equilibrium. Fine altered and will not current management,
sediments and other habitat |recover to pre- habitat conditions will
characteristics influencing disturbance conditions improve within two
survival and growth are within one generation (5 |generations (5 to 10 years.
consistent with the desired  |years). Survival or Subpopulation survival and
conditions for the habitat. growth rates have been [recruitment responds
The subpopulation has the reduced from those in the | sharply to normal
resilience to recover from best habitats. The environmental events.
short-term disturbance within |subpopulation is reduced
one to two generations (5-10 |in size, but the reduction
years). The subpopulation is |does not represent a
fluctuating around an long-term trend. The
equilibrium or is growing. subpopulation is stable or
fluctuating in a downward
trend.
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Table B-1. Pathways and Watershed Condition Indicators (WCIs) - Reference Conditions
(continued)

Pathways and
WCls

Functioning
Appropriately

Functioning at
Risk

Functioning at
Unacceptable Risk

Integration of Path

ways (bull trout)

Habitat quality and
connectivity among local
populations is high. The
migratory form is present.
Disturbance has not altered
channel equilibrium. Fine
sediments and other habitat
characteristics influencing
survival and growth are
consistent with pristine
habitat. The local population
has the resilience to recover
from short-term disturbance
within one to two
generations (5 to 10 years).
The local population is
fluctuating around an
equilibrium or is growing.

Fine sediments, stream
temperatures, or the
availability of suitable
habitats have been
altered and will not
recover to pre-
disturbance conditions
within one generation (5
years). Survival or
growth rates have been
reduced from those in the
best habitats. The local
population is reduced in
size, but the reduction
does not represent a
long-term trend. The
local population is stable
or fluctuating in a
downward trend.
Connectivity among the
local populations occurs
but habitats are more
fragmented.

Cumulative disruption of
habitat has resulted in a
clear declining trend in the
subpopulation size. Under
current management,
habitat conditions will
improve within two
generations (5 to 10 years).
Little or no connectivity
remains among local
populations. Local
population survival and
recruitment responds
sharply to normal
environmental events.

Integration of Pathways (other fish species, i.e., redband, rainbow, wood river sculpin, etc.)

|Species-specific criteria should be developed.
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Table B-2. Environmental Baseline — Current Conditions

Agency/Unit: HU Code & Name:

Fish Species Present: Spatial Scale of Matrix:

(Anad. Sp.) Population: Subpopulation:

(Bull trout) Core Area: Local Population:
Management Action(s):

Population and Environmental Baseline

Desired Xl = Datab Discussion of Baseline —
Condition Baseline Current Condition

Pathways
Indicators® ©

Subpopulation Character

Subpopulation Size

Growth and Survival

Life History Diversity and
Isolation

Persistence and Genetic
Integrity

Water Quality

Temperature

Sediment

Chemical
Contaminants/Nutrients

Habitat Access

Physical Barriers

Habitat Elements

Substrate Embeddedness

Large Woody Debris

Pool Frequency

Pool Quality

Off-Channel Habitat

Refugia

a. Matrix checklist adapted from USFWS and NMFS 1998.

b. FA = Functioning Appropriately, FR = Functioning at Risk, UR = Functioning at Unacceptable Risk, N = Not
Applicable

note: “X]” in baseline discussion indicates actual data were used as the primary source of baseline assessment,
otherwise reflects a professional estimate of condition.

c. Evaluated against local criteria where appropriate and available (see IV.C)
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Table B-2. Environmental Baseline — Current Conditions (continued)

Population and Environmental Baseline

Desired X = I?ataID Discussion of Baseline —
Condition Baseline Current Condition

Channel Condition and Dynamics
Width/Depth Ratio

Stream bank Condition

Pathways
Indicators® ©

Floodplain Connectivity
Flow/Hydrology

Change in Peak/Base
Flows

Drainage Network Increase
Watershed Conditions

Road Density and Location

Disturbance History

Riparian Conservation
Areas

Disturbance Regime

Integration of Species and
Habitat Conditions

a. Matrix checklist adapted from USFWS and NMFS 1998.

b. FA = Functioning Appropriately, FR = Functioning at Risk, UR = Functioning at Unacceptable Risk, N = Not
Applicable

note: “X]” in baseline discussion indicates actual data were used as the primary source of baseline assessment,
otherwise reflects a professional estimate of condition.

c. Evaluated against local criteria where appropriate and available (see 1V.C)
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Table B-3. Effects of Management Actions

Agency/Unit:

HU Code & Name:

Fish Species Present:

Spatial Scale of Matrix:

(Anad. Sp.) Population:

Subpopulation:

(Bull trout) Core Area:

Local Population:

Management Action(s):

Effects of the Management Action(s)

b Temporary | Short-term | Long-term
Effects ™€ | trend/effect | trend/effect | trend/effect
(+/-Inone) [ (+/-/none) | (+/-/none)

Pathways

Indicators® 9 Discussion of Effects

Subpopulation Character

Subpopulation Size
(bull trout only)

Growth and Survival
(bull trout only)

Life History Diversity
and Isolation
(bull trout only)

Persistence and
Genetic Integrity
(bull trout only)

Water Quality

Temperature

Sediment

Chemical
Contaminants/
Nutrients

Habitat Access

Physical Barriers

Habitat Elements

Substrate
Embeddedness

Large Woody Debris

Pool Frequency

Pool Quality

Off-Channel Habitat

Refugia

a. Matrix checklist adapted from USFWS and NMFS1998.

b. This displays the potential effects of the action on habitats or individuals, and not on the status of the entire local
population/ watershed. | = Improve, M = Maintain, D = Degrade, N = No Influence

c. Effects that “Maintain” or “Improve” indicators are compliant with Pacfish and Infish objectives (see USFWS 1998
for crosswalk).

d. Evaluated against local criteria where appropriate and available (see IV.C)
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Table B-3. Effects of Management Actions (continued)

Pathway's Effects of the Management Action(s)

b Temporary | Short-term | Long-term . i
Effects ™ ¢ | trend/effect | trend/effect | trend/effect Discussion of Effects
(+/-/none) | (+/-/none) | (+/-/none)

Indicators""’d

Channel Condition and Dynamics

Width/Depth Ratio

Stream bank
Condition

Floodplain
Connectivity

Flow/Hydrology

Change in Peak/Base
Flows

Drainage Network
Increase

Watershed Conditions

Road Density and
Location

Disturbance History

Riparian Conservation
Areas

Disturbance Regime

Integration of Species
and Habitat
Conditions

a. Matrix checklist adapted from USFWS and NMFS1998.

b. This displays the potential effects of the action on habitats or individuals, and not on the status of the entire local
population/watershed. | = Improve, M = Maintain, D = Degrade, N = No Influence

c. Effects that “Maintain” or “Improve” indicators are compliant with Pacfish and Infish objectives (see USFWS 1998
for crosswalk).

d. Evaluated against local criteria where appropriate and available (see 1V.C)
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Table B-4. Dichotomous Key For Making ESA Determination Of Effects
(Circle the conclusion at which you arrive)

Name and location of action:

1. Arethere any proposed/listed fish species and/or proposed/designated critical habitat in the watershed
or downstream from the watershed?

3. Does the proposed action(s) have the potentia to hinder attainment of relevant properly
functioning indicators (from Table 11)?

NO . e e e Goto4
Y ES . i Likely to adversely affect

4. Does the proposed action(s) have the potential to result in “take’® of proposed/listed fish species or
adversaly affect proposed/designated critical habitat?

a) Thereisanegligible (extremely low) probability of take of proposed/listed fish species, or of
adversaly affecting proposed/designated critical habitat...Not likely to adversely affect

b) Thereis more than anegligible probability of take of proposed/listed fish species or of
adversely affecting proposed/designated critical habitat...Likely to adversaly affect’

“Any effect whatsoever” includes small effects, effects that are unlikely to occur, and beneficia effects (all of which are
recognized as “may affect” determinations). A “no effect” determination is only appropriate if the proposed action will
literally have no effect whatsoever on the species and/or critical habitat, not asmall effect, an effect that is unlikely to occur;
or abeneficial effect.

“Take’ — The ESA (Section 3) defines take as “to harass, harm, pursue, hunt, shoot, wound, trap, capture, collect, or attempt
to engage in any such conduct”. The USFWS (USFWS, 1994) further defines “harm” as “significant habitat modification or
degradation that results in death or injury to listed species by significantly impairing behavioral patterns such as breeding,
feeding, or sheltering”, and “harass’ as “actions that create the likelihood of injury to listed species to such an extent asto
significantly disrupt normal behavior patterns which include, but are not limited to, breeding, feeding, or sheltering”. ”. In
1999, NMFS (64 FR 60727) further defined harm to include “spawning” and “rearing” as additional behavioral patterns.

Document expected incidental take on next page of this key.
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Modification Considerations For Pathways And WCls

This section is intended to provide a basis for genera modification of the WCls contained in the Matrix
and recommendeations for data sources or evaluation.

W(Cls are an integrated suite of aguatic (including biophysical components), riparian (including riparian
associated vegetation species), and hydrologic (including uplands) condition measures that are intended
to be used at the a variety of watershed scales. They assist in determining the current condition of a
watershed and should be used to help design appropriate management actions or alter or mitigate
proposed and or ongoing actions to move watersheds toward desired conditions. Common sources of
information are likely to include Forest Service and other agencies habitat and population surveys,
walk-through surveys, professiona judgment, and monitoring and remote sensing data.

The following descriptions are generated to stimulate discussions on Level | teams associated with listed
fish species, and Interdisciplinary Teams on evauations of al the WCls/Pathways through which
riparian functions and ecological processes, aquatic habitat, and fish populations can be atered. These
descriptions are not al inclusive, and it is recommended that both field review and literature review be
conducted to better understand the inherent variability and interactions of the biophysical resources for
any management action within a given watershed.

Use of fairly comprehensive databases such as the “Natural Conditions Dataset” (Overton et a. 1995),
may be useful in developing more localized values. Where appropriate, refinement of WCI values can
be stratified by severa geoclimatic variables, some of which include: geomorphology, landform, stream
type and size, climate historic, and potential vegetation.

Pathway: Bull Trout L ocal Population Characteristics Within Core Areas

WCI-1. Local Population Sizez. DATA AND ANALYSIS: Determinations of baseline will reflect the
known status of the local population as compared against the numeric criteria. Definitions of
functionality are derived from Rieman & Mclntyre (1993). Determination of baseline “current
condition” will reflect the known status of the local population as compared against the numeric criteria.

Utilize primarily professional judgment, or data where available. No criteriafor species other than bull
trout are needed. Most information sources will reflect only confirmed presence or assumed absence.
Where population surveys exi<t, the data may be sufficient to apply the numeric criteriain Table |, but
will unlikely represent the true "population”. It may be difficult in some watersheds to separate historic
non-use from contemporary non-use, that is, was the species ever present? For the purpose of
consistency, the numeric criteria should be applied as written, unless evidence exists to demonstrate
historic non-use.

WCI-2: Growth and Survival. DATA AND ANALYSIS: Itisunlikely that 5 to 10 years of data
exists to support any baseline assessment, as identified in Table I; therefore, analysis should use
available data and information to arrive at a professiona estimate of the condition. Inferences may be
derived from related information such as water temperature or macro-invertebrate data. Unknowns
suggest a conservative application of the numeric criteria as written. No criteriafor species other than
bull trout are needed. Use professional judgment.

The ratio of adults to pre-adults and the extent of the available habitat are used to estimate productivity
for growth and survival. Bull trout greater than 6 inchesin length are assumed to be adult fish (based on
age analyses of resident fish collected on the Forest).
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WCI-3: LifeHistory Diversity and Isolation. DATA AND ANALYSIS: Utilize primarily
professional judgment, or data where available. Most information sources will reflect only confirmed
presence or assumed absence  Known connectivity and past observation of larger migratory bull trout
can assist in estimating the current condition. Where neighboring local population surveys exist, the
data may be sufficient to apply the matrix standards. Unknowns suggest a conservative application of
the numeric criteria as written. No criteria for species other than bull trout are needed.

WCI—4: Persistence and Genetic Integrity. DATA AND ANALYSIS; Utilize primarily professiona
judgment, or data where available. Most information sources will reflect only confirmed presence or
assumed absence. Where neighboring local population surveys exist, the data may be sufficient to apply
the Matrix criteria. Unknowns suggest a conservative application of the numeric criteria as written. No
criteriafor species other than bull trout are needed.

Pathway: Water Quality

WCI-1: Temperature. DATA AND ANALYSIS: Recording thermographs, both within the habitats
of concern and during the applicable timeframes (e.g., spawning, rearing, and migration periods), will be
required to directly evauate the Matrix parameters. Spot measurements are typically not sufficient, but
could be used to indicate a temperature extreme that warrants further examination. Daily thermograph
maximums need not be further processed into 7-day average unless necessary to discriminate between
baseline conditions. For spawning temperature criteria, conditions need to meet the criteria throughout
the spawning period.

WCI-2: Sediment/Turbidity. DATA AND ANALYSIS: Unless sufficient data/information is
available to determine otherwise, no baseline condition will be identified as "functioning appropriately"
for any reach within awatershed that is currently included on the 303(d) impaired water body list with
sediment identified as the pollutant. If sufficient information is available to dispute the listing, it may be
considered "functioning at risk"; otherwise, a 303d listing for sediment will be considered "functioning
at unacceptable risk". The values for this indicator may vary greatly and should be refined to better
reflect local conditions (geoclimatic setting). Modification of the sediment criteria can utilize the more
localized Natural Conditions Dataset (Overton et a. 1995) to incorporate the local geomorphology,
landform, stream type and size, potential vegetation type for the stream reach or subwatershed. Surface
fines are currently being used as a surrogate for turbidity. If surface fine information is not available,
naturally erosive soils and/or stream bank condition indicator may be used in it place. In watersheds
with ESA -listed fish species, consult with the Level 1 consultation team before making changes.

WCI-3: Chemical Contamination/Excess Nutrients. DATA AND ANALYSIS: Consider rates of
chemica and a nutrient source of contamination only; do not include sediment or temperature (the basis
for listing most 303d streams). Where available, utilize appropriate state and federal water quality rules
and regulations.

Pathway: Habitat Access

WCI-1: Physical Barriers. DATA AND ANALYSIS: Thisindicator identifies the known and or
potentia barriers to fish movement both within aloca population and among core areas. This includes
but is not limited to dams, culverts, bridges, and fords, as well as barriers associated with thermal or
chemica dterations to the water column. Estimation on the amount and extent of fish barriers may be
completed using GIS layers of roads (classified and unclassified) and the 1:24,000 streams layer.
Natural barriers such as waterfalls, cascades, and elevated stream temperatures from hot springs are
important to identify, but should not have an influence on the functionality rating.
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Pathway: Habitat Elements

WCI-1. Substrate Embeddedness. DATA AND ANALYSIS: Thisindicator identifies the extent to
which larger particles are embedded or buried by fine sediment. A commonly used procedure for
measuring embeddedness is by selecting particles from the streambed and then measuring both the
particle height and embedded height perpendicular to the streambed surface. Percent embeddednessis
calculated for each particle until at least 100 particles are measured. The values for this indicator may
vary greatly and should be refined to better reflect local conditions (geoclimatic setting).

WCI-2: Large Woody Debris. DATA AND ANALYSIS: Theindicator considers the number and
size of in-channel wood, as well as future recruitment of wood in RCAs. A number of methods can be
used to collect in-channel wood data. Most surveys count only those pieces that extend below the
waterline at bankfull discharge and exceed some minimum size limit over a specific stream distance.
Sometimes spanners or bridged pieces are also included in the count. An adequate source of wood
recruitment is generally an estimate of the number of pieces that may fall into the stream in the future.
This information is commonly collected through a walk-through survey or intensive riparian survey.
Several studies have shown that most (70 to 90 percent) large wood recruited to streamsis from trees
growing within 65-100 feet of the channel on flat terrain (Murphy and Koski 1989, McDade et a. 1990).
Potentia wood recruitment should at a minimum be considered within one site potential tree height.
This height will vary by potentia vegetative group (PVG), and can range from 50 feet in PV G 11 to 120
feetin PVG 1. Andysis should be cognizant of the distribution of terrestrial vegetation habitats within
the watershed. For example, stream reaches flowing through broad shrub-dominated meadows lack
natural sources of LWD, and would not be expected to meet the numeric criteria. Generally, watersheds
or stream reaches with amosaic of conifer and shrub habitats would be considered at desired conditions
unless evidence displays manipulation or disturbance of streamside forests, regardless of LWD numeric
levels.

WCI-3: Pool Frequency and Quality. DATA AND ANALYSIS: Thisindicator is based on the
number of pools meeting a minimum size criteria defined by the appropriate methodology by channel
width. It aso considers the amount of cover in each pool, water temperature, and filling by sediment.
Most stream surveys have typically considered this habitat element. "Pocket pools' or other such
quantified microhabitat can aso be appropriately considered as pools. Where datais lacking, use
professiona judgment with inference from related mechanisms such as known disturbance within the
watershed (e.g., an increase in sediment loads will generally result in a decrease in pool frequency and

quality).

WCI—4: Large Pools. DATA AND ANALYSIS: Thisindicator is based upon the number of pools
with maximum depth greater than 3.28 feet. It dso considers the amount of cover in each pool, water
temperature, and filling by sediment. Most stream surveys have typically considered this habitat
element. The vauesfor thisindicator may vary greatly and should be refined to better reflect local
conditions (geoclimatic setting).

WCI-5: Off-Channel Habitat. DATA AND ANALYSIS: Thisindicator is based upon the number of
side channels, ponds, oxbows, and other backwater areas. Typically thisis a measure of either the total
number of these habitat types or the total linear distance over a specific reach. Utilize available dataand
information with professional judgment. Some habitat surveys have quantified conditions in off-channel
habitats, and most have at least commented about the existence of such. However, no numeric standard
exists.
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WCI-6. Refugia. DATA AND ANALYSIS: Thisisalarge-scae indicator based upon the quality,
unigueness, and importance of the 8" or 5" field HU the project being analyzed falls within. Utilize
available data and tools, such as aerial photos, with professional judgment. Thisindicator speaks to the
current situation of habitats within the local —population--that is, within the watershed.

Pathways. Channel Conditions and Dynamics

WCI-1: Average Width/Maximum Depth Ratio. DATA AND ANALYSIS: The determination of
channel width and channel depth is problematic because both parameters are flow-dependent. Depth
tends to increase with flow more rapidly than width, but this relationship may not be constant at any
given cross-section. Recent surveys have typically evaluated only wetted channel conditions.
Maximum depth identification requires specialized abilities in identifying bankfull features and so has
not been consistently collected. Ideally these parameters should be measured at specific discharges and
locations. Where no data exists, those familiar with the stream can compare visual observations of it
with stream references such as found in the Natural Conditions Dataset (Overton et al. 1995), or Applied
River Morphology (Rosgen 1996). The values for thisindicator may vary greeatly by channel type and
should be refined to better reflect local conditions (geoclimatic setting). Utilize available data and
information, or professional judgment.

WCI-2. Streambank Condition. DATA AND ANALYSIS: Many stream surveys have evaluated
streambank condition (stability), although until recently it was rarely quantified. Where quantified, if
summarized by habitat type, this indicator can be evaluated as in the USFWS matrix; that is, what
portion of the habitat units have at least 90 percent stable banks. However, if summarized only by reach,
simply consider the portion of the total length that is "stable”. Engineered revetment should generally
not be considered "stable”. Where no quantitative data exists, qualitative assessments common in the
1980s such as the Stream Reach Inventory and Channel Stability Evaluation (Pfankuch 1975) can
provide considerable inference. Utilize available data and information, or professional judgment.

WCI-2: Floodplain Connectivity. DATA AND ANALYSIS: Thisindicator is based on whether
floodplains and wetlands are hydrologically linked to the main channel. Evidence of channel
entrenchment, manipulation, levees, revetment, or ateration should be absent to be considered
"functioning appropriately”. Thisindicator is closely related to variations in local geomorphology,
landform, stream size and type, climate, and potential vegetation. Utilize primarily professiona
judgment, or data, information, or photographs if available.

Pathway: Flow/Hydrology

WCI-1. Changein Peak or Base Flows. DATA AND ANALYSIS: Thisindicator istypicaly based
on field observations and an assessment of management impacts at the 6" or 5" field HU scales. In-
channd observations may include channel adjustments such as nick points; scour marks, and eroding
banks to dewatered streams. Larger-scale measurements may include past harvest history, road densities
and location, and acres burned. Utilize primarily professional judgment, or data and information if
available.

WCI-2: Changesin Drainage Network. DATA AND ANALYSIS: Thisindicator istypically based
on field observations and an assessment of management impacts at the 6" or 5" field HU scales.
Management activities typically observed are roads with extensive inside ditches and few relief culverts,
dewatered or expanded streams below roads, compacted ground within harvest units, and intensive
livestock grazing. Utilize primarily professiona judgment, or data and information if available.
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Pathway: Watershed Conditions

WCI-1: Road Density and Location. DATA AND ANALYSIS: Classified and unclassified road
densities and miles within the RCAs can quickly be evaluated, particularly with GIStools. Utilize
available data and information, or professond judgment. Road density default values are from the
“Supplemental Roads Analysis of Road Impacts pages 1253-1260 in Volume 111 of Quigley and
Arbelbide, 1997.

WCI-2: DisturbanceHistory. DATA AND ANALYSIS: Thisindicator istypically based on
vegetative recovery from disturbance. The values for thisindicator may vary greatly from the default
values and should be refined to better reflect local conditions. Loca refinements of these indicator
values should consider local research data (e.g., Silver Creek Watershed Research Projects, King 1989).
It isdifficult to predict how much a particular change in ECA will affect watershed function and effect
on salmonids; therefore professional judgment will be required.

WCI-3: Riparian Conservation Areas. DATA AND ANALYSIS: Actions and historic disturbance
within an RCA can help infer RCA condition and trend. Classified and unclassified roads and number

of stream crossings can aso be quickly evaluated within a given watershed, particularly with GIS tools.
Utilize primarily professiona judgment, or data, tabular information, or aeria photographs if available.

WCI—4: Disturbance Regime. DATA AND ANALYSIS: Ecologica processesincluding the
disturbance processes that create dynamic soil, water, and hydrologic, riparian and aguatic habitats
within watersheds. The results of these processes determine the physical and biological capability
within watersheds, including water quality and aquatic habitat. Differencesin climate, geomorphology,
soils, and potential vegetation (geoclimatic setting) greatly influence the amount and recurrence of
disturbance process (disturbance regimes), as well as the ability and rate for a subwatershed to recover
(resiliency). Theintent of thisindicator is to determine the amount of effect that land management
activities have or may have on the overall watershed function and resiliency. Utilize primarily
professional judgment, based on available data and information when available.

Pathway: Integration of Species and Habitat Conditions

No individual WClsidentified. DATA AND ANALYSIS: This pathway is an integration of the
biophysical and aquatic habitat conditions. Individual WCIs represent a starting point to describe the
current and desired conditions for water quality and aquatic habitat. This pathway synthesizesthe
information evaluated for individua indicators to determine the overall functional status of the
subwatershed. Utilize professiona judgment and reference specific WCl s that have a mgjor influence
on the overall condition.
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GUIDANCE FOR DELINEATION AND MANAGEMENT OF RIPARIAN
CONSERVATION AREAS

I ntroduction

The third component of the ACS is the delineation of RCAs. Naiman et a. (2000) identifies that recent
discoveries about the structure and dynamics of riparian zones have extended the scope of understanding
about this portion of the landscape and have important implications for stream and watershed
management. The following guidance has been developed to assist interdisciplinary teams in becoming
familiar with and consistently applying criteriato: (1) appropriately delineate RCAs, and (2) andyze
important considerations in developing appropriate management actions within or affecting RCAs. The
objective is to ensure that interdisciplinary teams adequately consider riparian functions and ecological
processes in both the delineation of RCAs and determination of appropriate management actions within or
affecting RCAs.

The revised Forest Plan direction (goals, objectives, standards, and guidelines) found in Chapter 111 of this
document replaces direction in the 1990 Boise Nationa Forest Land and Resource Management Plan, as
amended by Pacfish/Infish, NMFS 1995 LRMP Biologica Opinion (BOs), and the NMFS and USFWS
1998 Biological Opinions for steelhead and bull trout. With that replacement, the definitions and
delineations of Pacfish/Infish Riparian Habitat Conservation Areas are replaced by the definitions and
delineations of RCAs.

Overview Of The RCA Dedlineation Guidance

Aqueatic and riparian systems are easily affected by land management activities on the surrounding
hilldopes. RCAs provide both alinkage and transitional habitat between hillslopes and upland terrestria
habitats and the aquatic habitats within stream channels.

In generd, there islittle controversy over the need to define RCAs in order to maintain riparian functions
and ecological processes. The controversy is over the width of the RCA, the extent and type of
management activities that can occur within them, and the purposes for those activities. Management
activities that occur within, or adjacent to, an RCA are subject to specific goals, objectives, standards and
guidelines. Forest plans and the associated management direction regulate two major features of RCAS:
(1) their width; and (2) the kind and amount of activity that can take place within or influence them
(Spence et d. 1996, Quigley and Arbelbide 1997).

Riparian zones are among the biosphere’ s most complex ecologica systems and also among the most
important for maintaining the vitality of the landscape and its rivers (Naiman et a. 2000). Evaluating the
effectiveness of RCAs to manage for riparian functions and ecological processesis difficult because of:
the complexities of such areas, the extended time over which impacts can occur; and the resiliency and
rate of recovery. The RCA should be designed to maintain riparian functions and ecological processes
with consideration of multiple scales (stream reach, subwatershed, and watershed scale).

RCA Dedlineation Criteria For the Boise National For est

The following are criteriato be used to delineate RCAs for perennial and intermittent streams, ponds,
lakes, reservoirs, and wetlands.
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|. Forested Streams*
Perennial streams (and intermittent streams providing seasonal rearing and spawning habitat) —
In the absence of local field data, 300-foot dope distance from the ordinary high water mark,
OR
Flood-prone width or two site-potential tree heights, whichever is greatest,
OR
Defined based on a site-specific analysis by a quaified speciaist with expertise in the field of riparian
function and ecological processes.

II. Forested Streams*
Intermittent streams — In the absence of local field data, 150-foot slope distance from the ordinary high
water mark,

OR
Flood-prone width or one site-potential tree height, whichever is greatest,

OR
Defined based on a site-specific analysis by a quaified speciaist with expertise in the field of riparian
function and ecological processes.

[11. Ponds, L akes, Reservoirs, and Wetlands*
In the absence of local field data, 150-foot dope distance from the ordinary high water mark,

OR
Outer edge of seasonally saturated soils, outer edge of riparian vegetation, or one Site-potential tree
height, whichever is greatest,

OR
Defined based on a site-specific analysis by a quaified speciaist with expertise in the field of riparian
function and ecological processes.

V. Non-Forested Streams*
Perennial and intermittent streams —
The extent of the flood prone width, or riparian vegetation, whichever is greatest,
OR
Defined based on a site-specific analysis by a quaified specialist with expertise in the field of riparian
function and ecological processes.

*Note: Sediment delivery distances vary based upon the combination of proposed management actions and the
inherent site characteristics. Because sediment delivery distances may exceed the selected option, RCAs may need
to be adjusted to avoid or minimize delivery to the associated water body under any option.

Step-Down Process For RCA Delineation

Effective use of the RCA delineation requires a full understanding of the selection criteria options within
each of the four Categories.

Ddineating an RCA requires two decisions to be made. Firgt, the area needs to be correlated with one of
the four Categories (I, 11, I11, or IV). The second decision is identifying which option, or criteria, within
that Category to use.
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The decision as to which option or criteria should be chosen should occur through discussions with the
interdisciplinary team, resource specidists, and/or the line officer. In genera, determining the level of
analysis that best suits the needs of the project will be driven by the potential effects of the project,
baseline conditions, management direction, and issues associated with the project/area of interest that
were identified through scoping, the work of the interdisciplinary team, or the line officer.

Written documentation of the chosen RCA delineation option within a category, and the rationale behind
the choice, should be included in record documentation for the project.

The options within a given Category have varying levels of associated analysis that are involved with
delineating the RCA. Category 1V, Non-forested Streams, differs from the other Categoriesin that it
does not designate a set distance and therefore has two options rather than three.

Option 1

In lieu of field data, selection of the first option provides a conservative boundary--generally in excess of
two site-potentia tree heights in the case of the 300-foot dope distance, and greater than one site-
potentia tree height in the case of the 150-foot dlope distance--that would be expected to account for most
riparian processes including stream shading, LWD recruitment, fine organic litter input, bank
stabilization, sediment filtration, wind-throw, riparian microclimate and productivity, and wildlife habitat.
Again, sdlection of this option is expected to provide land managers with the option of delineating an
RCA in the absence of field confirmation, with the expectation that the distances would account for most
riparian functions andecological processesin a system.

Option 2
The second criteria option, which is used similarly in Categories -1V, requires field verification of certain

Site characteristics and provides a more site-based delinestion of an RCA boundary for a specific location.
Depending on which Category (I, I1, 111, or V) isinvolved, options include use of flood-prone width, site-
potential tree height, or riparian vegetation, whichever is greatest given the category.

Hood-prone width is arelatively easily surveyed geomorphic feature in the field, and it accounts for
riparian processes, such as fine organic litter input or bank stabilization, and for various degrees of
sediment delivery distances.

Site-potentia tree height is spoken to in the literature and correlated with the protection of riparian
functions and ecologica processes such as stream shading, LWD recruitment, fine organic litter input,
bank stabilization, sediment filtration, wind-throw, riparian microclimate and productivity, and wildlife
habitat (Spence et al. 1996, Quigley and Arbelbide 1997, FEMAT 1993).

Riparian vegetation is defined through classification of the vegetation associated with the aquatic habitat
and its outer extent (see glossary), and it generaly influences riparian processes such as fine organic litter
input, bank stabilization, sediment filtration, stream shading, and wildlife habitat.

Option 2 requires the use of certain field data to be collected from the project area and analyzed to
determine the RCA boundary. It is considered an option requiring potentially less than a site-specific
anaysis (Option 3), but it is more appropriately tied to the landscape than a default distance might be
(Option 1).

Option 3
The third option, which is used in Categories -1V, isthe use of a site-specific anaysis to define the RCA.

This option requires potentially the most analysis of the three options. When defining the RCA, the
specialist conducts an on-site analysis of the riparian functions and ecological processes associated with

B-34
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the stream, pond, lake, reservoir or wetland, and defines the RCA based on the distance that best
encompasses the extent of those functions and processes. The value gained from this effort is a site-
specific RCA delineation appropriate to the functions and processes between upland terrestrial habitats
and adjacent aquatic habitats for that area. This information potentially provides more opportunities for
project design because the existing condition is better known, and therefore effects of actions can be
better assessed, and projects can be more responsive to needs of the aguatic ecosystem.

In summary, RCA delineation is set up in amanner that provides flexibility for different levels of analysis
that, regardless of the option chosen, will provide for riparian functions and ecological processes. The
decision on which option to use must involve considerations of the project in regard to potentia effects,
baseline conditions, and issues and their relationship to riparian functions and ecologica process.

The effectiveness of delineating an accurate RCA provides decision- makers with the information
necessary for sound decisions regarding management activities within awatershed. With an
understanding of the riparian functions and ecologica processes of a system, and the means by which
actions may affect them, decision makers are provided an opportunity to design activities to maintain or
restore listed fish species, their habitats, and other SWRA resources.

Flood-Prone Width For Use In Identifying RCAs

Rosgen (1996) identifies an acceptable field methodology for determining the flood- prone area width. To
measure the width of the flood-prone area, select the elevation that corresponds to twice the maximum
bankfull channel depth as determined by the vertical distance between bankfull stage and the thalweg of a
riffle. The flood-prone area generally includes the active floodplain and the low terrace (Rosgen 1996).
This area can assist to varying degrees in the protection for: stream shading, LWD recruitment, fine
organic litter, bank stabilization, sediment filtration, nutrients and other dissolved materidls, riparian
microclimate and productivity, wildlife habitat, and windthrow.

Flood-prone width, as defined by Rosgen (1996), will vary greatly depending on valley form and channel
entrenchment. For example, flood-prone widths would be expected to be narrower in confined,
entrenched streams, and wider in broad valley forms with less entrenched streams. Because site-potentia
tree heights will typically provide awider RCA in confined, entrenched streams, flood-prone width will
not typically be used to define RCAs in these stream types. Similarly, flood-prone width will be more
likely to be used in the broad valley forms with low channel entrenchment.

Site-Potential Tree Heights For Use In Identifying RCAs

When planning and implementing vegetation management projects, distances equivalent to one or two
Ste-potentia tree heights may be used to determine RCA boundaries, provided a site visit has been
completed. Current conditions and dominant potential vegetation group (PVG) for the site/project area
must be verified in the field.

Once the dominant PV G has been field-verified, the site-potential tree height criteriain the following
table will be used to determine RCA widths in the management units. See the glossary in this appendix
for definitions of Ste-potential tree height, site tree, and seral tree species. For more information about
forested vegetation and PV Gs, refer to Appendix A of the Forest Plan.
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Table B-5. Site Potential Tree Heights by Potential Vegetation Group

1 Site Tree ' .
Potential Vegetation Group Age Height 2 Site TrfeetHelghts
(feet) (feet)
1 - Dry Ponderosa Pine/Xeric Douglas-fir 200 110 220
2 - Warm Dry Douglas-fir/Moist Ponderosa Pine 200 120 240
3 - Cool Moist Douglas-fir 200 120 240
4 — Cool Dry Douglas-fir 200 100 200
5 — Dry Grand Fir 200 110 220
6 — Cool Moist Grand Fir 200 130 260
7 — Cool Dry Subalpine Fir 200 100 200
8 — Cool Moist Subalpine Fir 200 100 200
9 - Hydric Subalpine Fir 200 100 200
10 - Persistent Lodgepole Pine * 80 160
11 - High Elevation Subalpine Fir 200 70 140

*In PVG 10 individual trees and stands normally do not achieve an average of 200 years. However,
mature lodgepole pine site trees can achieve an average height of approximately 80 feet.

Riparian Functions And Ecological Processes. Considerations

The determination of RCA widths must consider the various riparian functions and ecological processes
that exert an influence on the adjacent aquatic and terrestrial environment. Integral to the success of
proper management, is an understanding of riparian functions and ecological processes, and loca
knowledge of the site being managed. With field datain hand, design of an appropriate RCA width can
focus on conservation of appropriately functioning processes and restoration of damaged processes of
concern based on the existing conditions of the site, proposed activities, and issues at hand.

Megahan and Hornbeck (2000) state that a properly designed and managed riparian area can provide a
variety of amenities, while protecting riparian functions and ecological processes and diversity of species
composition. They further state that a properly designed and managed riparian area includes careful
management of forests both within, and outside of the riparian area.

Spence et a. (1996) and Quigley and Arbelbide (1997) identify several important considerations when
appropriately delineating and designing management activities within or affecting RCAs. These are as
follows:

a) A stream requires predictable and near-natural energy and nutrient inputs.

b) Many plant and anima communities rely on streamside or wetland forests and vegetation for
migratory or dispersion habitat.

c) Small streams are generally more affected by hillsope activities than are larger streams.

d) Asadjacent dopes become steeper, the likelihood of disturbance resulting in discernable instream
effects increases.

€) Riparian vegetation 1) provides shade to stream channels; 2) contributes large woody debris; 3) adds
small organic matter; 4) stabilizes stream banks;, 5) controls sediment inputs from surface erosion; 6)
and regulates nutrient and pollutant inputs to streams.
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Taking afunctiona approach to delineating an RCA by looking at “ zones of influence” (Spence et al.
1996) dlows the qualified specialist to focus on specif ic riparian functions where a relationship between
those functions and RCA widths are known. The ‘zone of influence’ approach provides the qualified
specialist ameans to distinguish between those riparian functions and ecologica processes potentialy
affected by the proposed actions and those that, regardiess of the RCA delineation, the proposed actions
will not impair. The functions and processes that would be unaffected by the proposed action, regardless
of the RCA delineation, could then be dropped from further discussion. When defining the RCA through
Ste-gpecific analysis this rational e should be documented.

The riparian functions and processes that may be affected by the proposed action(s) (given the existing
conditions and associated issues) should then be addressed through the RCA ddlineation. In generd, the
riparian functions and ecological processes that should be considered during delineation of RCASs through
ste-specific analysis include (taken primarily from Spence et a. 1996):

Stream Shading

Large Woody Debris Recruitment

Fine Organic Litter

Bank Stabilization

Sediment Control

Nutrients and Other Dissolved Materias
Riparian Microclimate and Productivity
Wildlife Habitat

Windthrow

Importance of Small Streams
Importance of Hilldope Steepness

VVVVVVVYVYVVYY

The following are brief discussions on some of the riparian functions and ecological processes that are
intended to assist the practitioner in a thorough analysis.

Stream Shading (excerpted from Spence et a. 1996)

The ability of riparian forests to provide shade to stream channels is a function of numerous site-specific
factors including vegetation composition, stand height, stand density, latitude (which determines solar
angle), topography, stream width, and orientation of the stream channel. These factors influence how
much incident solar radiation reaches the forest canopy and what fraction passes through to the water
surface. The shading influence of an individual tree can be expressed geometrically as a function of tree
height, dope, and solar angle. In natura forests, stand density and composition may moderate the
shading influence of trees within this zone, with trees closer to the stream channel and understory shrubs
providing the mgjority of stream shade.

More research on riparian influences on shading for al ecosystems east of the Cascades is needed;
however, in most instances, RCA widths designed to protect other riparian functions (e.g., LWD
recruitment) are likely to be adequate to protect stream shading.

L arge Woody Debris Recruitment (excerpted from Spence et a. 1996)

Large wood enters stream channels by a variety of mechanisms, including toppling of dead trees,
windthrow, debris avalanches, deep-seated mass soil movements, undercutting of streambanks, and
redistribution from upstream. In some systems, wood delivered from upslope areas (via land-dliding) or
upstream reaches (viafloods or debris torrents) may condtitute a significant fraction of the total wood
present in a stream reach. When evaluating RCAS, consideration should be given to potential recruitment
of wood from upslope areas and non-fish-bearing channel in addition to wood delivered by toppling,
windthrow, and bank undercutting.
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The potentia for atree or portions of atree to enter the stream channel by toppling, windthrow, or
undercutting is primarily afunction of dope distance from the stream channel in relation to tree height
and dope angle. Consequently, the zone of influence for large wood recruitment is defined by the
particular stand characteristics rather than an absolute distance from the stream channel or floodplain.
Other factors, including slope and prevailing wind direction, may influence the proportion of trees that
fal in the direction of the stream channel.

Fine Organic Litter (excerpted from Spence et a. 1996)

Smaller pieces of organic litter (leaves, needles, branches, tree tops, and other wood) enter the stream
primarily by direct leaf or debris fal, although organic materia may also enter the stream channel by
overland flow of water, mass soil movements, or shifting of stream channels in unconstrained reaches.
Little research has been done relating litter contributions to streams as a function of distance from the
stream channel; however, it is assumed that most fine organic litter originates within 30 meters, or 0.5
potentia tree heights from the channel.

Bank Stabilization (excerpted from Spence et a. 1996)

Roots of riparian vegetation help to bind soil particles together, making streambanks less susceptible to
erosion. In addition, riparian vegetation provides hydraulic roughness elements that dissipate stream
energy during high or overbank flows, further reducing bank erosion. In most instances, vegetation
immediately adjacent to the stream channdl is most important in maintaining bank integrity; however, in
wide valleys with shifting stream channels, vegetation throughout the floodplain may be important over
longer time periods. Although data quantifying the effective zone of influence relative to root strength is
scarce, most of the stabilizing influence of riparian root structure is probably provided by trees within 0.5
potential tree heights of the stream channel. Consequently, delineating RCA widths to provide for other
riparian functions (e.g., LWD recruitment, shading) are likely to maintain bank stability. In addition,
consideration should be given to the composition of riparian species within the area of influence because
of differences in the root morphology of conifers, deciduous trees, and shrubs. Specific relationships
between root types and bank stabilization have not been documented; however, if the purpose of riparian
protection is to restore natural bank characteristics, then retaining natural species compositionisa
reasonable target for maintaining bank stabilization function of riparian vegetation.

Sediment Control and Importance of Hillslope Steepness (excerpted from Quigley & Arbelbide 1997)
The ability of RCAsto control sediment input from surface erosion depends on severa site characteristics
including the presence of vegetation or organic litter, ope steepness and slope roughness, soil type, and
drainage characteristics. These factors influence the ability of vegetation to trap sediments by
determining the infiltration rate of water and the velocity (and hence the erosive energy) of overland flow.

The likelihood of disturbance resulting in discernible instream effects increases as adjacent dopes become
steeper. Thus, greater preventive measures to avert negative effects to streams, or restore riparian
function and ecologica processes on steeper slopes may be required to prevent or reduce instream effects.
The designation of RCA widths can easily incorporate the major topographic driver of surface erosion

and slope steepness.

Prior research on avariety of wildland and agricultural settings has demonstrated that surface erosion
increases with increasing slope steepness, although the increase is not linear. The effect of slope has
generaly been modeled empirically, and has taken the shape of a power function where the exponent is
lessthan 1, so that dope effects are large for gentle slopes and decline, as dopes get steeper. Megahan
and Ketcheson (1996) found that sediment travel distances from road cross drains in the Idaho Bathaolith
are proportional to slope gradient (in percent) raised to the 0.5 power.
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Megahan and K etcheson (1996) and K etcheson and Megahan (1996) present equations for estimating
sediment travel distance below road fills (hon-channelized flow) and cross drains (channelized flow) that
incorporate sediment volume, obstructions, slope angle, and source area as significant explanatory
variables. Slope isasignificant predictor of distance, and it is not unreasonable to adjust an RCA width
to dope when lacking other intensive site-variable information. At slopes greater than 50 percent, other
screening tools that incorporate landslide prone hazards are needed (refer to the Guidelines for
Management on Landdide and Landdlide Prone Areas in this Appendix).

The strongest single variable affecting sediment travel distance from soil disturbing activities is the
volume of materia displaced, or delivered to a point on a dope from a culvert, drain, etc. Over 78
percent of the variance in sediment trave distance is explained by volume in the culvert model
(channdlized flow) of Megahan and Ketcheson (1996).

They suggest that, except on steep opes, RCASs be designed to protect other riparian functions will
generally control sediments to the degree that they can be controlled by riparian vegetation. Itis
essential, however, that riparian protection be complemented with practices for minimizing sediment
contributions from outside the riparian area, particularly those from roads and associated drainage
structures, where large quantities of sediment are often produced. In addition, activities within the RCAs
that disturb or compact soils, destroy organic litter, remove large down wood, or otherwise reduce the
effectiveness of RCAs as sediment filters should be avoided.

Nutrientsand Other Dissolved Materials (excerpted from Spence et a. 1996)

Riparian vegetation takes up nutrients and other dissolved materials as they are transported through the
riparian zone by surface or near-surface water movement. However, the relationship between RCA width
and filtering capacity is less well understood than other riparian functions and ecological processes.
Those studies that have been published indicate substantia variability in the effectiveness of RCAsin
controlling nutrient inputs. Identifying an appropriate RCA width that can function as a filter for
nutrients and other dissolved materials depends on the specific type and intensity of land use, type of
vegetation, quantity of organic litter, infiltration rate of soils, dopes, and other site-specific
characteristics.

Because of the variability observed in the effectiveness of RCAs in controlling input of nutrients and
other dissolved materids, it is difficult to recommend specific criteria for this function. Spence et al.
(1996) suggest that for most forestlands, RCAs designed to protect other riparian functions (e.g., LWD
recruitment, shading) are probably adequate for controlling nutrient inputs to the degree that such
increases can be controlled by RCAs. Exceptions may occur when fertilizer or other chemical
applications result in high concentrations of nutrients in surface runoff.

RCA widths for nutrient and pollution control on rangelands should be tailored to specific site conditions,
including slope, degree of soil compaction, vegetation characteristics, and intensity of land use. In many
instances, RCA widths designed to protect LWD recruitment and shading may be adequate to prevent
excessive nutrient or pollution concentrations. However, where land use activity is especialy intense,
RCAs for protecting nutrient and pollutant inputs may need to be wider than those designed to protect
other riparian functions and ecological processes, particularly when land-use activities may exacerbate
existing water quality problems.

Riparian Microclimate and Productivity (excerpted from Spence et a. 1996)

Changes in micro-climatic conditions within the riparian zone resulting from removal of adjacent
vegetation can influence a variety of riparian functions and ecological processes that may affect the long-
term integrity of riparian ecosystems. However, the relationship between RCA width and riparian
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microclimate has not been documented in the literature. FEMAT (1993) and Spence et a. (1996) suggest
using the generalized curvesin FEMAT 1993, relating protection of microclimatic variables rlative to
distance from stand edges into forests.

Wildlife Habitat (excerpted from Spence et al. 1996)

The importance of riparian areas to many wildlife species is well documented. However, generic
recommendations for riparian RCAs to protect wildlife are not justifiable because each species has unique
habitat requirements. Some terrestrial and aquatic plant and animal communities rely on the forest and
shrubs adjacent to streams and wetlands for al or parts of their life cycles. Animals such as beavers,
otters, dippers, and some amphibians are obligate stream and riparian vegetation dependent organisms.
Other bird and mammal species and many bat species need the RCAs at crucid life history periods or
seasondly for feeding or breeding. Wildlife has a disproportionally high use of riparian areas and
streamside forests compared with the overall landscape. RCASs provide habitat needs such as water;
cover; food; plant community structure, composition, and diversity; increased humidity; high edge-to-area
ratios; and migration routes. When identifying RCAs it isimportant to also consider the needs of wildlife
Species.

Windthr ow (excerpted from Spence et a. 1996)

Trees within RCAsthat are immediately adjacent to clearcuts have a greater tendency to topple during
w