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MRFAT, the Meadow Restoration Fish Analysis Tool, was developed to facilitate analysis of
meadow restoration, across the varied home-ranges of California’s native trout species and in the
context of the specific threats confronting them. Following its application to meadow
restoration, the approach was modified for application to any restoration of aquatic systems and
turned into an online application — TurboFAT. The following provides an overview of the
development of MRFAT and a user’s guide to TurboFAT.

1. Background

Refining restoration: A novel approach

Designing meadow restoration to meet the multi-scale goals of expanding high elevation
groundwater retention, while improving habitat and providing a climate change buffer for native
aquatic species, in a cost effective manner necessitates a systematic and quantitative approach to
evaluating restoration projects in terms of their effects on species. The endeavor of assessing
mountain meadow restoration (past, current, and future) in terms of its benefits for California’s
Native trout is complicated by several factors. California’s eight native endemic trout species
span a wide geographic range within the state that includes many different meadow habitats, land
use histories, and management approaches. Additionally, and in part as a function of the diverse
habitat they occupy, the factors limiting native trout species as well as the conditions of their
populations and the ecosystems that support them vary from species to species, and even, at a
finer scale, from sub-population to sub-population within the range of a single species. Added to
this, meadow restoration projects with the potential to address some of the conservation needs of
these species are driven by a diverse body of practitioners ranging from State and Federal
agencies, to environmental consultants, NGO’s and private landowners, who may or may not be
in communication or active coordination with other restoration practitioners in their region.
Additionally, practitioners may not be thinking about the effects of their projects at a scale
beyond the project site, or be prioritizing native trout as a primary goal for restoration. Even in
cases where conservation and regeneration of native trout populations is a specific goal for
restoration, practitioners may lack the expertise, or local knowledge necessary to assess the
specific factors limiting a given population, or the effects (past, ongoing, or potential) of the
restoration actions.

Surmounting the challenges associated with meadow restoration assessment, necessitated an
approach that was 1) collaborative, 2) grounded in local knowledge, 3) sensitive to the specific
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condition of native trout populations at multiple spatial scales, and 4) robust enough to be
applicable to the range of meadow restoration projects that have, are, or are scheduled to take
place within the vast ranges of California’s native fish populations. In 2010, with support under
the National Fish and Wildlife Federation (NFWF) Mountain Meadows initiative, Trout
Unlimited (TU), California Trout (CalTrout), the University of Nevada Reno (UNR), and the
University of California Davis (UCD) partnered in an effort to assess and refine mountain stream
and meadow restoration projects in terms of their potential benefit for native fish and aquatic
ecosystems. We designed and embarked on a collaborative evaluation approach that brought the
members of our team and our associated expertise and information base related to native fish,
together with restoration practitioners, regional biologists, and regional land managers to
cooperatively assess meadow restoration projects. To facilitate analysis of meadow restoration,
across the varied home-ranges of California’s native trout species and in the context of the
specific threats confronting them, we developed a Meadow Restoration Fish Analysis Tool
(MRFAT).

Specifically, MRFAT provides a rigorous and systematic framework for use in evaluating the
effects of specific restoration or management project actions (proposed, in process, or
completed) as a function of the extent to which they alleviate or exacerbate limiting factors
acting on a given aquatic species in the project area. To accomplish this, MRFAT allows both
limiting factors and project effects to be identified and scored across a range of categories. The
combined results produce an overall score for the effect of the project weighted by the extent to
which it addressed the limiting factors for the target species. By quantifying the value of past,
existing, or future restoration projects for native trout specifically, the analyses performed using
MRFAT highlight the specific benefits and opportunities of individual projects, and provide a
quantitative basis for cross-project comparisons.

Since its development, our project team has continued working with restoration practitioners,
land managers and agency partners across California and beyond to apply MRFAT to review and
analyze stream and meadow restoration projects. The results of this process have identified a
variety of threats to native fishes that restoration projects were addressing to varying degrees,
and provided the basis for development of restoration design refinements, enhancements, and
adaptive management actions in the reviewed project areas.

After several years of testing and refinement, we have developed this web-based version of
MRFAT — TurboFAT - to facilitate ease of use and in the hopes of empowering a broader group
of restoration practitioners to apply it to their projects.

2. Overview of MRFAT

MRFAT combines 1) a Limiting Factors Analysis for the target species and 2) an evaluation of
project effects across a range of areas of specific significant to aquatic species and ecosystems, to
achieve an overall project evaluation and score.
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Figure 1. Overview of the Meadow Restoration Fish Analysis Tool (MRFAT) describing (left to right) a)
prioritized information sources, b) Limiting Factors Analysis specific to species and project region, c)
Restoration Evaluation Criteria, and d)Project Scores and Evaluation

Limiting Factors Analysis (LFA)

Background

The goal of completing the LFA is to systematically identify and prioritize all of the factors
limiting a given species in the portion of its range where a project is occurring, at whatever scale
the project is operating. To create the LFA, we synthesized information from a range of sources
including the SOS report (SOS: California’s Native Fish Crisis prepared by the University of
California-Davis for California Trout), the CSI (Conservation Success Index developed by Trout
Unlimited), and communications with agency biologists and regional experts, related to threats to
native trout associated with loss or degradation of meadow habitats. Based on this synthesis, and
subsequent refinement during application to specific projects we distilled the information into a
list of over 60 individual limiting factors, grouped into eight broad categories that encompass the
conditions of species populations, community, habitat structure, water quality, and ecosystem
condition, as well as factors such as climate, disturbance mechanisms, and anthropogenic
activities with the potential to directly impact aquatic species and communities. A summary of
the limiting factors and categories is provided in Appendix A. Table 1.



Analysis and scoring

At the outset of a project evaluation, the LFA should be completed for a specific focal species.
When completing the analysis, the condition of the species should be considered and limiting
factors scores assigned at a scale appropriate for the portion of their range affected by the
project. Individual limiting factors are given scores from 1-5 (5 being extreme impact/
limitation) based on the degree to which they limit the species. Individual factors that are not
limiting to the species in question are left blank. Each individual limiting factor has a comments
field associated with it. The purpose of the comments filed is to capture detailed information,
explanation, and, metadata on the a) rational behind the LF score assigned and b) the extent and
source of the supporting data for that score. The comments associated with the individual
limiting factors scores comprise a summary of the existing information of species condition
within the project area. Additionally, they allow for individuals other than those who completed
the analysis to have a clear understanding or the rational and scientific basis for the scores
assigned. Though the LFA can be completed independently and before or after the Project
Effects Evaluation, it must be complete in order to calculate the overall scores for the project
and/ or complete the final evaluation. A summary and explanation of limiting factors severity
and scoring across categories is provided in Appendix A. Table 3.

Project Effects Evaluation

Background

A number of meadow, stream, and wetland restoration approaches are already in existence, or in
development. Many of these, however, are centered around objectives other than the health and
recovery of fish populations. As a result, these projects may employ a different suite of
indicators or measures of success than those best suited to fish and to native trout specifically.
The Project Effects Evaluation is designed to facilitate scoring a project in terms of its effects
across a wide range of indicators of specific importance to aquatic habitat and ecosystem
condition.

In order to simultaneously ensure the widespread applicability of the effects and the
compatibility of this assessment approach with other approaches, in the course of assembling this
suite of criteria for evaluation, we worked in co-operation with other teams engaged in
restoration assessment, and reviewed a range of schemas (both complete and in development).
The schemas and approaches reviewed included several NFWF funded efforts as well as others.
We incorporated several of these schemas directly into our process of data gathering and
selection, as well as assessment criteria. In addition, we designed our analysis so that it could be
combined with or layered with assessments focused in other areas towards higher level
prioritization of restoration projects across interests.

The indicators presented in Project Effects Evaluation encompass the range of areas where a
stream, meadow, or wetland restoration project might affect fish and aquatic populations
specifically. The criteria are grouped in categories, loosely corresponding to those in the LFA,
and spanning fish population, community structure and habitat condition, invertebrate/ prey
condition and habitat condition, water quality, maintenance of the aquatic ecosystem and
surrounding landscape, management of the surrounding land and human uses, establishing



thresholds, pre, during, and post project monitoring, and ongoing adaptive management and
mitigation. A summary of a) the Project Effects (individual and categories), and b) the mapping
between individual effects and limiting factors is provided in Appendix A, Table 2.

Analysis and scoring

The Project Effects Evaluation is used a) to score the project in terms of its effects across a wide
range of indicators in different categories, b) capture comments and metadata from local
practitioners and experts to provide rational for the score selected, as a key component of the
evaluation summary, and c) to calculate overall project scores (as a function of those scores
being related to score for associated limiting factors).

For each of the site specific project effects indicators, a project is assigned a project effects score
from -2 to 3. Negative scores indicate the range of deleterious or damaging impact the project
had on a specific indicator, whereas positive scores indicate the range of benefit or positive
impact on that indicator. Project Effects Indicators that were not affected by the project are
marked with No Action which excludes them from the analysis. A detailed breakdown of
project effects scores across different project effects categories is presented in Appendix A,
Table 4.

Each of the individual project effects indicators are mapped to a specific limiting factor (from the
LFA) which they address (note: in some cases, a single limiting factor may be mapped to
multiple criteria). The Project Effects Evaluation then weights the project’s effect (Project
Effects Score) by multiplying it with the extent of the limitation it was addressing (Limiting
Factor Score) to generate the Overall Score. Scores are also subtotaled by Project Effects
category and percentage results are generated for each category as well as for the entire project.
Two different types of percentage results are calculated for each category as well as for the
overall project:

1. Percentage of limiting factors addressed relative to project scope — percentage of
limiting factors addressed by the project, given the project scope (takes into account only
those categories for which both a limiting factors and project effects score have been
entered).

2. Percentage of limiting factors addressed by the project — percentage of limiting factor
addressed by the project relative to the total limiting factors score (includes all categories
for which a limiting factors score has been entered, regardless of whether or not a project
effects score has been entered).

In the first case, factors that may be limiting a fish species, but that were out of scope for the
restoration are excluded from the calculation of restoration success. For example, if a project
involved meadow restoration through re-establishment of river floodplain connectivity but did
not affect grazing, and grazing impacts were listed as among the factors limiting the fish species
in that area, the first case excludes grazing from the calculation of the percentage results, while
the second case includes it. In this way, the first percentage score provides a sense (in specific
areas as well as overall) of a project’s success, given its specified goals, or in the cases of
projects that are not concerned with fish management, given the scope of system attributes it was
intended to affect. This metric also provides information about remaining opportunity within or
proximal to the original scope of a project. By contrast, the second percentage score provides a



sense of the project’s success relative to the total conservation needs of the species in the project
region. A project might, for example, have been extremely successful at achieving its desired
restoration goals, but not have addressed the primary factors limiting the species in the project
area. This would be reflected in the second percentage score (being low), and in the difference
between the (high) first score and the (low) second score. Some additional explanation of these
scores and their interpretation is provided in the following section describing project selection
and Evaluation.

Across all components of the evaluation, it is important to note that both the Limiting Factors
Analysis and the Project Effects Evaluation encompassed in MRFAT were designed to examine
and assess the effects of restoration projects for fish and aquatic communities specifically, and to
highlight restoration approaches and opportunities for, enhancements, additions, and design
adjustments that support the conservation and success of aquatic ecosystems. Project evaluations
and scores are not intended to assess or rate a project’s success or efficacy beyond this context,
and should be considered indicative of a projects ecosystem level effects, only to the extent that
target aquatic species or populations can be considered appropriate indicators for total ecosystem
condition and function.

3. Applying MRFAT to Your Project

Key considerations for project selection

While MRFAT was designed to be widely applicable to a broad range of meadow, wetland, and
stream restoration projects, there are a number of key factors and considerations that define an
appropriate project for application of MRFAT. Specific characteristics of a MRFAT appropriate
project, or relevant to the application of MRFAT include:

e Presence of aquatic target species — For completion of the LFA, one or multiple target
species, with the potential to be affected by project actions should be identified. Inthe
case of multiple Target species, a separate LFA should be completed for each target
species.

e Restoration approach or Project type — Although passive restoration projects can also be
evaluated using MRFAT, active restoration and management projects, in which the
outcomes of specific project actions, captured in the Project Effects Evaluation are best
suited for evaluation in terms of their effects on the limiting factors for a given species,
population, or community.

e Project status (planed/ proposed, in-process, or complete) — MRFAT is designed to work
both retrospectively, on completed projects, and looking ahead, on projects in progress or
still in design or proposal phase. In this way, it can be used both to identify lingering
needs not addressed by completed projects, as well as to uncover opportunities for
additions or enhancements to new project designs in order to maximize their benefit to
the target species.



When preparing to apply MRFAT to your project, there are a range of factors it is helpful to
consider as well as information and expertise you will need to have access to. For this reason, it
is often most effective to assemble the biologists, resource managers, and regional restoration
practitioners, involved in your project and/or with expert knowledge of the target species for
your LFA, and to collaboratively complete the MRFAT analysis. For collaborative analyses of
this nature, it may be helpful to have a member of the Trout Unlimited science program, or a
member of the project team with experience in the use of MRFAT to facilitate the analysis,
interviewing practitioners about a given project and then helping them interpret their comments
S0 as to be able to score their project. In this way, the MRFAT analysis can also provide a
systematic, thorough, and replicable framework for discussion about the effects and implications
of a project for aquatic organisms.

4. Using TurboFAT Online

[NOTE: INFORMATION BELOW IS TEMPORARY AND INCOMPLETE - PENDING FEEDBACK FROM BETA
TESTING AND FINALIZATION OF THE USER INTERFACE. WE PROVIDE AN EXAMPLE APPLICATION WITHIN
THE ONLINE INTERFACE USING WALL CANYON SUCKER AS AN EXAMPLE]

To carry out an analysis using TurboFAT online complete the following steps:
1. Access http://www.tucsiproject.org using your web-browser

2. To create a new project, click on the “Create a new project” button, or in the case where you
are returning to work on an existing project, select select the appropriate project name from the
dropdown and click the “select project” button).

3. Complete the new project information page by filling in the fields under the “Create a New
MRFAT Project” heading, specifically:

e Project Name — This field should contain a unique name that will be used to identify your
project. Inthe case where you are completing multiple MRFAT analyses for the same
project area (as might be the case when analyzing and comparing multiple design
alternatives for a potential restoration project) each analyses should have a unique name
that will distinguish it.

e Species — This field should contain a unique name that will be used to identify your target
species. In the case where you are completing multiple MRFAT analyses for the same
project area but for different target species the project name can be kept the same.

e Location — This field should contain the name and location of the project area (e.g. “Wall
Canyon, Surprise Field Office, California BLM, NV.) followed by GPS coordinates if
available.

e Project Contacts —This field should contain the name of the individual creating the form,
followed by the word ““(Author)” in parentheses as shown, followed in turn by the names
of all other primary contacts for the project separated by a comma and a single space
(e.g. “John Doe (Author), Jill Doe, Fred Smith).

e Restoration Overview — This field should contain paragraph formatted text providing a
general summary description of the project.

Once all the above information has been input, click the “create project” button to continue to the
homepage for your new project.
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4. From the Project Home page, you may work on either the Limiting Factors analysis or the
Project Effects Evaluation.

e Limiting Factors Analysis — to work on the Limiting Factors Analysis, click on the linked
heading in the “Limiting Factors Category” column that corresponds with the category of
limiting factors you would like to score first.

o Limiting factors scoring within each of the appropriate categories is accomplished
by selecting the appropriate score from the dropdown next to each individual
limiting factor. For each factor scored, detailed comments should be entered
providing the rationale behind the scoring, and detailing and supporting data and
associated sources.

0 See the explanation above and in the appendix tables for more detailed
information on scores and comments.

0 The “Factors Scored” column will reflect the number of limiting factors scored
for each category.

0 Make sure so click the “Save” button before exiting the category page in
order for scores and comments to be saved.

e Project Effects Evaluation — to work on the Project Effects Evaluation, click on the
linked heading in the “Project Effects Category” column that corresponds with the
category of Project Effect you would like to score first.

0 Project effects scoring within each of the appropriate categories is accomplished
by selecting the appropriate score from the dropdown next to each individual
project effect. For each effect scored, detailed comments should be entered
providing the rationale behind the scoring, and detailing any supporting data and
associated sources.

0 See the explanation above and in the appendix tables for more detailed
information on scores and comments.

0 The “Effects Scored” column will reflect the number of limiting factors scored for
each category.

O Make sure so click the “Save” button before exiting the category page in
order for scores and comments to be saved.

5. When you have completed the sections for all Limiting Factors and Project Effects categories
applicable to your project, click on the “Calculate Scores” to go to the final page with a summary
of all of the scoring and comments.
e At the top of the summary page is an option to “Download Report” which will provide
the report in a MS word file.

6. At any point in the process you can return to either the project home page of the TurboFAT
home page using the links at the top of the page.



Appendix — A

Table 1. Breakdown of the specific Limiting Factors and their categories completed for a target species
during the MRFAT analysis process.

LF# Description

Population and Community Structure

1.1 Species community structure and diversity (relative to historic or
reference stream conditions) necessary to support ecological
interactions

1.2 Age class structure of population

1.3 Population density for species/ age classes

1.31 Total Population Size

1.4 Numbers of individuals and genetic diversity required to ensure a
functional gene pool, resilience to natural disturbances and diseases

1.41 Disease (vulnerability and impacts)

1.5 Presence of certain life history forms

Habitat and Ecosystem Condition

2.1 Habitat patch size(s) sufficient to support viable populations
2.11 Movement Barriers and Habitat Fragmentation (Stream)

2.12 Downstream Barriers (anadromous)

2.2 Habitat availability (distribution of population relative to historic

range - Stream)

2.21 Habitat availability (distribution of meta-populations or populations
relative to historic range - (Sub)Watershed)

2.22 Habitat availability (distribution of meta-populations or populations
relative to historic range - Lake)

2.3 Connectivity with upstream and downstream habitats (relative to
historic conditions and population needs)

2.4 Habitat diversity, and features capable of supporting all of the life
history stages/ species (- relative to historic/ reference condition)

2.41 Riparian habitat, structure, shading

2.42 Riparian habitat, structure, shading (Floodplain)

2.43 LWD or instream structure

2.44 Substrate size and condition (Hyporheic flow, spawning gravels, etc.)

2.5 Habitat availability at a variety of flow levels

2.6 Adequate flow - Throughout the year, to meet varying needs of all
life cycle stages and life history strategies




4.1 Diversity of invertebrate (and other) prey - relative to historic
community/ structure of that of reference reach

4.2 Invertebrate (and other) prey density - relative to historic or
reference consition; relative to needs of currnent and or viable
population

43 Non-native species - causing adverse lethal or sub-lethal effects to
the fish community or foodweb
Water Quality

3.1 Water temperatures - Within the range of physical tolerances for
target fish species, particularly at key life history stages such as
spawning and egg/embryo development; and within the range for
prey species

3.2 Dissolved Oxygen, conductivity - Within the range of physical
tolerances for target fish species, particularly at key life history stages
such as spawning and egg/embryo development; and within the
range for prey species

3.3 Mean turbidity - Within the tolerance of all life history stages (fish
and prey) for most of the year, with the exception of short periods
during high flow events.

3.4 Contaminants or pollutants - within the tolerance of species and
prey/food source
Climate

5.1 Climate change threats

5.11 CC - Winter precipitation regime change risk

5.12 CC - Summer temperature increase risk

5.13 CC - Flow volume change risk (base flow, precipitation, fog)

5.14 CC - Drought risk

5.15 CC - Altered fire regime risk

5.16 CC - % shallow landslide risk area
Land and Resource Use

6.1 Increased runoff from compacted soils (ag/grazing)

6.2 Excessive trampling of stream banks, exposed soil, increased erosion,
siltation of water

6.3 High fecal coliform counts in water

6.4 Grazing impacted Riparian Zone

7.11 Stream diversions

7.2 Agricultural return water quality (temperature, DO, nutrients, and
other pollutants).

8.1 Degradation to riparian zones from timber harvest

8.2 Increased runoff from compacted soils (forest/timber)

8.4 Conifer encroachment in meadows

13.11 | Mines/ Mining (active)




13.12 | Qil/ gas extraction (active)
13.13 | Hydro/ Hydro development (active)
13.14 | Sand or Gravel Mining (Active)
13.2 General land use
13.21 | Vulnerability to conversion Urban/ Ag)
13.22 | Vulnerability to timber management
13.23 | Vulnerability to resource development
Development
9.1 Road Density - cuts, crossings, ATV/OHV use
9.2 Sediment sources associated with roads, skids, railroad grades, etc.
9.3 Runoff (associated with roads, Impervious surfaces)
7.1 Dams or Dam specific flow or temperature impacts
10.3 Directi Impacts from Dams
Recreation
12.1 Harvest of species thorugh legal recreational fishing
12.2 Harvest of species through poaching
12.3 Other recreation directly impacting species of habitat
Conservation, Protection, and Ownership
13.2 Habitat protection status (public)
13.3 Habitat protection status (private)




Table 2. Breakdown of project effects (categories and individual indicators) and the Limiting factors
they are associated with in order to generate the overall score.

Project Project Effects Project Effects Indicator MRFAT | Limiting Factor

Effects # | Category LF#

PE1.1 Habitat Extent Habitat Extent (Stream) 2.2 | Habitat availability (distribution of
individuals or meta-populations relative
to historic range - stream)

PE1.2 Habitat Extent Habitat Extent 2.21 | Habitat availability (distribution of

((Sub)watershed) meta-populations or populations
relative to historic range -
(Sub)Watershed)

PE1.3 Habitat Extent 2.1 | Habitat patch size(s) sufficient to
support viable populations

PE1.4 Habitat Extent Habitat Extent (Lake) 2.22 | Habitat availability (distribution of
individuals or meta-populations relative
to historic range - stream)

PE1.5 Habitat Extent 2.2 | Habitat availability (distribution of
individuals or meta-populations relative
to historic range - stream)

PE2.1 Population Population Density 1.3 | Population density for species/ age

Integrity classes
PE2.2 Population Total Population Size 1.31 | Total Population Size
Integrity
PE2.3 Population Genetics (Diversity and/ or 1.4 | Numbers of individuals and genetic
Integrity Purity) diversity required to ensure a functional
gene pool, resilience to natural
disturbances and diseases
PE2.4 Population Disease Vulnerability 1.41 | Disease (vulnerability and impacts)
Integrity

PE2.5 Population Life History Diversity 1.5 | Presence of certain life history forms
Integrity

PE3.1 Habitat and Introduced Species 4.3 | Non-native species - causing adverse
Ecosystem lethal or sub-lethal effects to the fish
Condition community or foodweb

PE3.2 Habitat and Movement Barriers 2.11 | Movement Barriers and Habitat
Ecosystem Fragmentation (Stream)
Condition

PE3.3 Habitat and Habitat Connectivity 2.3 | Connectivity with upstream and
Ecosystem downstream habitats (relative to
Condition historic conditions and population

needs)
PE3.4 Habitat and Diversion Count 7.11 | Stream diversions
Ecosystem
Condition

PE3.5 Habitat and Stream Diversion and 7.11 | Stream diversions
Ecosystem Canals

Condition




PE3.6 Habitat and Downstream Barriers 2.12 | Downstream Barriers (anadromous)
Ecosystem (Ease of Migration)
Condition
PE3.7 Habitat and Floodplain Vegetation 2.42 | Riparian habitat, structure, shading
Ecosystem Condition (Floodplain)
Condition
PE3.8 Habitat and Riparian Vegetation 2.41 | Riparian habitat, structure, shading
Ecosystem Condition (Stream and banks)
Condition
PE3.9 Habitat and LWD or Structure 2.43 | LWD or instream structure
Ecosystem
Condition
PE3.10 Habitat and Substrate condition/ 2.44 | Substrate size and condition (Hyporheic
Ecosystem Quality flow, spawning gravels, etc.)
Condition
PE3.11 Habitat and Prey Diversity 4.1 | Diversity of invertebrate or other prey -
Ecosystem relative to historic community/
Condition structure of that of reference reach
PE3.12 Habitat and Prey Density 4.2 | Density of Invertebrate or other prey -
Ecosystem relative to historic or reference
Condition consition; relative to needs of currnent
and or viable population
PE3.13 Habitat and Flow based habitat 2.5 | Habitat availability at a variety of flow
Ecosystem accessability levels
Condition
PE3.14 Habitat and Flow (Magnitude, Timing, 2.6 | Adequate flow - Throughout the year, to
Ecosystem Duration, Frequency) meet varying needs of all life cycle
Condition stages and life history strategies
PE3.15 Habitat and Downstream Barriers 2.12 | Downstream Barriers (anadromous)
Ecosystem (Access)
Condition
PE4.1 Water Quality Turbidity (Miles) 3.3 | Mean turbidity - Within the tolerance of
species and prey/ food source
PE4.2 Water Quality Turbidity (Acres) 3.3 | Mean turbidity - Within the tolerance of
species and prey/ food source
PE4.3 Water Quality Temperature (Miles) 3.1 | Water temperatures - Within the range
of physical tolerances for species and
prey/ food source
PE4.4 Water Quality Contaminants/ Nutrients 3.4 | Contaminants or pollutants - within the
(Miles) tolerance of species and prey/food
source
PE4.5 Water Quality Dissolved 02 (Miles) 3.2 | Dissolved Oxygen, conductivity - Within
the range of physical tolerances for
target species and prey/ food source
PE4.6 Water Quality Temperature (Acres) 3.1 | Water temperatures - Within the range
of physical tolerances for species and
prey/ food source
Development Dam Impacts 10.3 | Direct Impacts




PES5.1 Development Dam affected flow and 7.1 | Dams or Dam specific flow or
temperature regime temperature impacts
PE5.2 Development Road impacts in Riparian 9.2 | Sediment sources associated with
Zone roads, skids, railroad grades, etc.
PE5.3 Development Land development/ 9.3 | Runoff (associated with roads,
conversion (urban, Ag) Impervious surfaces)
PE5.4 Development Road Density 9.1 | Road Density - cuts, crossings, ATV/OHV
use
PE6.1 Land and Resource | Return/ Tail water 7.2 | Agricultural return water quality
Use management (temperature, DO, nutrients, and other
pollutants).
PE6.2 Land and Resource | Grazing - compaction 6.1 | Increased runoff from compacted soils
Use
PE6.3 Land and Resource | Grazing - Direct impacts 6.2 | Excessive trampling of stream banks,
Use (Trampling, veg-removal) exposed soil, increased erosion, siltation
of water
PE6.4 Land and Resource | Fecal Coliform 6.3 | High fecal coliform counts in water
Use
PE6.5 Land and Resource | Riparian Exclusion/ 6.4 | Grazing impacted Riparian Zone
Use Grazing Rotation
PE6.6 Land and Resource | Sand or Gravel Mining 2.43 | Sand or Gravel Mining (Active)
Use
PE6.7 Land and Resource | Acgtive Mines or Mining 13.11 | Mines/ Mining (active)
Use
PE6.8 Land and Resource | Oil/ gas extraction 13.12 | Oil/ gas extraction (active)
Use
PE6.9 Land and Resource | Contaminants or Nutrients 3.4 | Contaminants or pollutants - within the
Use (Acres) tolerance of species and prey/food
source
PE6.10 Land and Resource | Forest Management 8.2 | Increased runoff from compacted soils
Use Impacts
PE6.11 Land and Resource | Connifer Encroachment 8.4 | Conifer encroachment in meadows
Use
PE6.12 Land and Resource | Diversions/ Canals 7.11 | Stream diversions
Use
PE6.13 Land and Resource | Protection/ Conversion 13.21 | Vulnerability to conversion Urban/ Ag)
Use Potential (Ag-Urban)
PE6.14 Land and Resource | Protection/ Conversion 13.22 | Vulnerability to timber management
Use Potential (Timber)
PE6.15 Land and Resource | Protection/ Conversion 13.21 | Vulnerability to conversion Urban/ Ag)
Use Potential (Ag-Urban)
PE6.16 Land and Resource | Protection/ Conversion 13.23 | Vulnerability to resource development
Use Potential (Resource Dev)
PE6.17 Land and Resource | Hydro Development 13.13 | Hydro/ Hydro development (active)
Use
PE6.18 Land and Resource | Mining Impacts 13.11 | Mines/ Mining (active)

Use




PE6.19 Land and Resource | Oil/ Gas Extraction 13.12 | Oil/ gas extraction (active)
Use
PE7.1 Climate Change Climate stressors 5.1 | Climate change threats
PE7.2 Climate Change Winter Precip Regime 5.11 | CC - Winter precipitation regime change
Change risk
PE7.3 Climate Change Summer Temp Increase 5.12 | CC - Summer temperature increase risk
PE7.4 Climate Change Flow Volume Change 5.13 | CC - Flow volume change risk (base
flow, precipitation, fog)
PE7.5 Climate Change Drought 5.14 | CC - Drought risk
PE7.6 Climate Change Altered Fire Regime 5.15 | CC - Altered fire regime risk
PE7.7 Climate Change Landslide 5.16 | CC - % shallow landslide risk area
PES.1 Conservation, Ownership/ Protection 13.3 | Habitat protection status (private)
Protection, and (rural)
Ownership
PES8.2 Conservation, Ownership/ Protection 13.2 | Habitat protection status (public)
Protection, and (Public)
Ownership
PE8.3 Conservation, Ownership/ Protection 13.4 | Habitat protection status (BLM)
Protection, and (BLM)
Ownership
PE8.4 Conservation, Ownership/ Protection 13.2 | Habitat protection status (public)
Protection, and (Protected)
Ownership
PE8.5 Conservation, Ownership/ Protection 13.3 | Habitat protection status (private)
Protection, and (Easement or Other Co
Ownership nservation status)
PE8.6 Conservation, Ownership/ Protection 13.1 | Habitat ownership or protection status
Protection, and (Proprotion Protected
Ownership Area)
PE9.1 Recreation Recreational Harvest 12.1 | Harvest of species thorugh legal
recreational fishing
PE9.2 Recreation Poaching 12.2 | Harvest of species through poaching
PE9.3 Recreation Recreation Impacts 12.3 | Other recreation directly impacting

species of habitat




Table 3. Description and key to limiting factors scoring in terms of impact to the target species attributable to a particular Limiting Factor within te project

area

Factor Severity | Very Low Low Moderate High Very High Not No Data
Applicable
Explanation of | Minimal or Some detectable Potential to be a One of several Primary limiting Not Applicable
Score unknown but likely | effect on population | major limiting factor | major limiting factor for the applicable | to species
effect on population | or sub-population but has had only a factors for the viability of the to species but lacking
or sub-population viability, community | moderate effect to viability of the population/ sub in this data or
viability, community | structure, or date, or has been a population/ sub population, particular lacking
structure, or individual condition, | primary limiting population, community sub-region | informatio
condition of but not a primary factor in the past, community structure, and/ or of its n
individuals during limiting factor but has been structure, and/ or condition and range. necessary
some portion of life partially remediated | condition and success of to assess
history success of individuals across applicabilit
individuals across one or more life y.
one or more life history stages
history stages, or
the primary limiting
factor in the case
where the overall
level of impact is
non-critical
Score 1 4 ND




Table 4. Description and key to range of effects resulting from project actions across different effects categories associated scoring

Category Category Description | condition
A - 1
Improved Zﬂvz:\:;;ned / Unimproved® Degraded ZStion
Score 3 2 1 0 -1 -2 0
Habitat Extent Project effects Restored or Improved extent  No further No change some post Significant Not
related to the spatial | significantly and/or degradation relative to project loss | post applicabl
and/ or temporal improved habitat availability relative to pre-  pre-project of quality or | projectloss | e or
extent, structure, condition and relative to pre- project conditions or | availability (actual or insufficie
distribution, or availability relative = project conditions (in trajectory in resulting effective) nt data
availability of habitat | to historic conditions, but case where the case of from project | or decrease
at multiple scales conditions, non- with additional degradation active or effective in habitat
(e.g. site, stream, degraded opportunity for was/is active degradation loss of availability
sub-watershed) and reference system, enhancementin  at project quality or or quality.
across a range of or other order to be outset), and/ availability
aquatic habitat types | established target = considered or lacking in resulting
(e.g. stream, lake) condition optimal or fully quality or from
restored availability improvemen
(relative to relative to tin habitat
landscape historic or for non-
potential) reference native
conditions competing
with significant or predatory
remaining species
potential for
enhancement
Population Project effects Diverse and Diversity or No further No changein | Minor a) Significant Not
Integrity related to the abundant relative abundance decline (e.g. status or decrease in a) decrease | applicabl
integrity, persistence, | to pre-project below carrying diversity or trajectory diversity or in diversity | eor
structure, or success | conditions, historic = capacity, abundance) relative to abundance or insufficie
of a population, sub- | or reference reference, or relative to pre- = pre-project in target abundance | ntdata
population, or meta systems, and or established project conditions species in target
population (e.g. established targets @ targets but conditions species
density, genetics, improved where decline
disease vulnerability, relative to pre- is active, and/
life history diversity, project or low




etc.) conditions diversity or
abundance
relative to
historic
conditions,
reference
system, or
established
targets.
Habitat and Project effects Restored or Improved No further No change Some Significant Not
Ecosystem related to the significantly relative to pre- degradation relative to measurable | a) decline applicabl
Condition suitability, structure, | improved relative project relative to pre- = pre-project a) declinein | in quantity | eor
and function of to historic conditions, but project conditions or | quantity or or quality insufficie
habitat and conditions, non- with additional conditions (in trajectory in quality post | post nt data
ecosystem conditions | degraded opportunity for case where the case of project, b) project, b)
(e.g. vegetation reference system, enhancementin degradation active improvemen | improveme
condition, in-stream or other order to be was/is active degradation t in habitat ntin
habitat structure, established target = considered at project for non- habitat for
LWD, prey density, condition optimal or fully outset), and/ native non-native
etc.) restored or lacking in competing competing
(relative to quality or or predatory | or
landscape availability species or c) | predatory
potential) relative to increase in species or
historic or non- c) increase
reference desirable in non-
conditions species desirable
with significant abundance species
remaining or abundance
potential for distribution, | or
enhancement relative to distribution
pre-project , relative to
conditions pre-project

conditions




Water Quality Project effects High quality, Consistently or No further No change Post project | Significant Not
related to water regularly inconsistently degradation relative to loss of post applicabl
quality (e.g. turbidity, | monitored with monitored, relative to pre- = pre-project quality project loss | e or
temperature, established improved project conditions resulting (actual or insufficie
contaminants, DO, thresholds, and relative to pre- conditions, from project | effective) nt data
etc.) and the consistently within | project frequently well or effective | or decrease
monitoring practices | ranges for all conditions and outside the loss of in quality,
and established species/ stages consistently in range for some quality or
thresholds necessary the range for or all species/ resulting cessation
to maintain and certain species/  stages; or from of
manage it effectively stages; or only believed to improvemen | monitoring
(e.g. occasionally out  have been t in habitat or loss of

of range for all improved by for non- established
species/ stages;  project but native thresholds
unmonitored competing post
or predatory | project
species

Development Project effects Consistently Partially or Infrequent or No change in | Decreased Severe Not
related to the extent | monitored and inconsistently absent and/ or managemen | decreasein | applicabl
and impact of managed with no monitored and monitoring consistent t, manageme | e or out
development (e.g. impacts or with all =~ managed, and/ and with pre- monitoring, | nt, of scope
Road density, Land impacts mitigated or with maintenance, project or monitoring,
Conversion, etc.) and | relative to pre- mitigation but improved conditions mitigation or
the monitoring, project conditions, = improved or maintained | and trends relative to mitigation
thresholds and reference relative to pre- (in the case of pre-project post-
management conditions, and project trend towards conditions project or
practices necessary target conditions conditions, but degradation) initiation of
to prevent or incomplete or relative to pre- new
mitigate for those partial relative project manageme
activities and to reference or conditions nt or
impacts. target mitigation

conditions actions
resulting in

impacts




Land and Project effects Addressed in plan; | Partially Limited or No additional | Loss of Terminatio | Not
Resource Use related to the nature | ecological or addressed in absent plan; plan or detail, or n of an applicabl
and extent of land management plan; partial limited or actions frequency in | existing e orout
and resource use thresholds suite of absent resulting an existing plan, of scope
(e.g. Grazing, Timber | established; thresholds and thresholds or from project; | plan and removal of
Harvest, Gravel consistently actions actions (or No change in | associated thresholds,
mining, Oil and Gas monitored and established; vice-versa); and/ or thresholds severe
development, etc.) managed with no thresholds infrequent or consistent and/ or decrease in
and the monitoring, impacts or with all | established with  absent with pre- decreased manageme
thresholds and active | impacts mitigated no associated monitoring project managemen | nt,
management relative to pre- actions; partially and conditions t, monitoring,
practices necessary project conditions, | orinconsistently maintenance, and trends monitoring, | or
to prevent or reference monitored and but improved or mitigation
mitigate for impacts. | conditions, and managed; or maintained mitigation post-
target conditions mitigation (in the case of relative to project, or
improved trend towards pre-project initiation of
relative to pre- degradation) conditions new
project relative to pre- manageme
conditions but project nt or
incomplete or conditions mitigation
partial relative actions
to reference or resulting in
target impacts
conditions
Climate Change | Project effects Consistently Consistently or semi- No change Decreased Severe Not
related to climate monitored, semi- consistently relative to monitoring, | decreasein | applicabl
change vulnerability integrated into consistently monitored pre-project prioritizatio | manageme | e or out
(e.g. fire risk, flood management monitored, and/ and/ or conditions n, or active nt post of scope
risk, extreme approach, and or partially or partially managemen | project or
temperatures, etc.) actively managed semi- managed, t relative to | initiation of
and the monitoring to the extent consistently consistent pre-project manageme
and management possible managed and with pre- conditionor | ntasa
practices necessary prioritized as a project effort historic component
to minimize risk and function of level condition of project
buffer ecosystems to project actions resulting in
the extent possible. new
impacts or

increased




risk

Conservation,
Protection and
Ownership

Project effects
related to the
ownership and
conservation or
protection status of
the land within the
project area (e.g.
private easement,
National Park,
Wilderness Area,
BLM protected area.
etc. extreme
temperatures, etc.)
including the specific
provisions and spatial
and temporal extent
of ownership and
protection

Complete
protection (relative
to potential based
on ownership),
encompassing full
extent of project
area and extending
into the future to
the greatest extent
possible within the
temporal range of
the protection
mechanism

Partial
protection
(relative to

potential based
on ownership),

encompassing

some portion of

project area
and/ or some

limited timespan

Limited
protection
(relative to
potential
based on
ownership) or
protection
timespan, and
or extension of
pre-project
protections
which would
have otherwise
been
terminated

No change
relative to
pre-project
protection
levels or
timeframe

Decreased
protections
relative to
pre-project
condition or
historic
condition as
a result of
change in
any or all:
designation,
managemen
t relative to
designation,
temporal
extent of
designation
or
managemen
t, ownership

Loss or
severe
decrease of
protection
relative to
pre-project
condition
or historic
condition
as a result
of change
in any or
all:
designation
manageme
nt relative
to
designation
, temporal
extent of
designation
or
manageme
nt,
ownership

Not

applicabl
e or out
of scope




Recreation Project effects Consistently Partially or Infrequent or No change in | Decreased Severe Not
related to the extent | monitored and inconsistently absent and/ or managemen | decrease in | applicabl
and impact of managed with no monitored and monitoring consistent t, manageme | e or out
recreation (e.g. impacts on or with = managed with and with pre- monitoring, | nt, of scope
harvest, poaching, all impacts improvement management, project or monitoring,
disturbance to mitigated relative relative to pre- but improved conditions mitigation or
species or habitat, to pre-project project or maintained | and trends relative to mitigation
etc.) and the conditions, conditions, but condition (in (applicable pre-project post-
monitoring, reference with persistent the case of species or conditions project or
thresholds and conditions, and impacts or trend towards | habitat) (applicable initiation of
management target conditions incomplete increased species or new
practices necessary (applicable species | resolution impact) habitat) manageme
to prevent or or habitat) relative to relative to pre- nt
mitigate for those reference or project approach
activities and target conditions or actions
impacts. conditions (applicable resulting in

(applicable species or impacts
species or habitat) (applicable
habitat) species or
habitat)
Score 3 1 0 -1 -2 0
Condition Improved Maintained/ Unimproved Degraded No
Average Action







