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Oregon Department of Forestry
The Influence of Modeled Management Scenarios on
Habitat for Species of Concern

I Background

The Board of Forestry (Board) directed the Oregon Department of Forestry (ODF) to identify specific
strategies to maintain, enhance and restore habitats for fish and wildlife species of concern on the Clatsop
and Tillamook State Forests, while striving to achieve performance measure targets for financial
contributions to government services and for fish wildlife habitat in the next two decades.

In collaboration with Oregon Department of Fish and Wildlife (ODFW), ODF proposed a draft set of
Species of Concern (SOC) strategies in April 2009. The scientific and policy basis for these strategies are
described in the Northwest State Forest Management Plan (FMP), the Oregon Coast Coho Conservation
Plan (State of Oregon 2005), and the Oregon Conservation Strategy (ODFW 2005). The Board directed
staff to evaluate the probability that the SOC strategies will maintain and enhance habitat for SOC (Board
Agenda Item 5 Attachment 1, April 24 2009).

The purpose of this evaluation is to support a policy decision-making process for the Board. The Board is
considering modifications to the Western Oregon Forest Management Plan (FMP) that have implications
for how ODF manages habitats for species of concern. As requested by the Board, this evaluation provides a
relative assessment of risk and benefits to habitat for 40 species of concern between two modeled forest

management scenarios.

This is not a biological assessment and results are not meant to predict population trends nor should they be
extrapolated to make inferences about effects on species status. Rather this evaluation focuses on trends in a
small set of habitat conditions that result from modeled forest management scenarios. The intent of this
evaluation is to estimate the relative probability that potential FMP modifications will maintain and enhance
habitat as compared to the current FMP.

The specific objectives of this evaluation are to:
o Evaluate if modeled management scenarios that strive to meet performance measures with SOC
strategies (PM+SOC) will maintain and enhance habitats for species of concern.
o Compare PM+SOC model results to a model simulating current approaches under the FMP —
original Implementation Plan landscape designs, long-term structure goals, and draft habitat
conservation plan strategies (Base model).

II Methods

Trends in forest structure under two modeled scenarios are compared to determine how each scenario will
maintain or enhance habitats for 40 species of concern. The list and status of 40 SOC used for this
evaluation is provided in Appendix A. Development of the list and the status and trends of SOC
populations are discussed in detail in two staff reports and three attachments for the April 2009 Board



meeting (April 24 2009 ODF Board Meeting: Staff Report Agenda 3, Attachments 1 and 2; Staff Report
Agenda Item 5, Attachment 1).

The management approaches compared are based on two model scenarios that characterize: 1) the current
2001 Forest Management Plan implemented with draft Habitat Conservation Plan strategies (Base) and 2) a
modified 2001 management plan implemented with proposed draft species of concern strategies
(PM+SOC). Table 1 characterizes how the scenarios are modeled, and the outputs predicted by the model
for volume and percent structure on the combined landscape of the Tillamook and Clatsop State Forests.

A. Analytical Framework—Summary

Limiting factors, relationships between limiting factors and forest management, and surrogates for these
relationships are identified for each of the SOC (Figure 1).

Surrogated that best reflect the limiting factors identified for SOC are extracted from modeled outputs. In
this assessment, the quantities and arrangement of these surrogates across the landscape and over time
under the Base and the PM+SOC models are examined. Trends in modeled outputs are evaluated to
provide a qualitative estimate of the probability that the modeled scenario maintains or enhances the
surrogate over time and space. Finally, trends in surrogates are related back to limiting factors associated
with specific fish and wildlife species and a final determination is made on the probability that habitat for
each SOC will be maintained and enhanced.

There are strengths and weaknesses to this approach. The primary strength of this evaluation is that it
provides a comparative evaluation of the risks and benefits of two modeled scenarios on habitat for species
of concern. Weaknesses are primarily related to issues with selecting surrogates for limiting factors. For
example in most cases the exact limiting factor for a species (e.g., amount of late successional forest) is not
available as a direct model output. Therefore selection of surrogates is limited to those that could be
extracted from the model (e.g., amount of complex structure as a surrogate for late successional forest). In
addition, some relationships between forestry surrogates and limiting factors are not well understood or are
not described in the literature. Thus, there are some limiting factors which could not be related to
modeled surrogates. In addition several limiting factors are not affected by forestry (for example ocean
conditions). While some discussion is provided in such cases, the final evaluation is limited to a subset of
limiting factors.

Finally, both the Base and PM+SOC models result in a landscape design that is partially established by the
model. The modeled landscape designs will have less certainty of providing functional habitat for fish and
wildlife than would a design which is deliberately established using input from foresters and technical staff.

B. Limiting Factors for Individual Species or Groups of Species

Limiting factors for SOC are largely derived from the Oregon Conservation Strategy, Native Fish Status
Report, and the Oregon Coastal Coho Conservation Plan. This analysis focuses on limiting factors that are
related to habitat as opposed to limiting factors not related to habitat such as disease, etc. These habitat
features or functions are established as important to the SOC, and in most cases identified as factors
currently putting species at risk. Limiting factors are listed in Table 2.



Table 1. Model scenario strategies that characte

rize two management approaches

2001 Forest Management Plan with
Habitat Conservation Strategies
(Base model)

Modified 2001 Forest Management Plan with
proposed Species of Concern Strategies
(PM+SOC Model)'

Rules under whic

h the model is run

Applies the 2001 Northwest Oregon State Forests Management
Plan and district implementation plans.

Applies the Structure Based Management and Landscape
Design concepts from the Northwest Oregon State Forests
Management Plan.

Northwest Oregon State Forests Management Plan

Continue Salmon Anchor Ha

Appendix ], Aquatic and Riparian Strategies
bitat Strategies through 2012

Species of Concern strategies:

®  First five years: State Forest Take-Avoidance Strategies

Northern Spotted Owls — the 40% “best habitat”
within each 1.5 mile circle is protected; and

Marbled Murrelets — each occupied stand and a
buffer is protected (size variable)

®  Subsequent Years: Draft HCP strategies for T&E
Wildlife:

*  Northern Spotted Owls — large clusters of habitat
and priority circles protected until the long-term
complex structure goal is attained; and
Marbled Murrelets — each occupied stand and a
buffer protected (size variable) until the long-term
complex structure goal attained

®  No additional aquatic strategies after 2012

Species of Concern strategies:

®  State Forest Take-Avoidance Strategies (all years):

Northern Spotted Owls — the 40% “best habitat”
within each 1.5 mile circle is protected; and

Marbled Murrelets — each occupied stand and a
buffer is protected (size variable)

Strategies proposed to replace draft HCP strategies (all years)

®  Terrestrial Anchor Sites: distributed across all three

districts; remain on the landscape for 80 years:

No clear cuts allowed
* Ifalready ina LYR or OFS condition (complex
structure), limit thinning activities to light thin

prescriptions.

®  Aquatic Anchor Watersheds (after 2012)

® 17 watersheds

no harvest within 100 feet of fish-bearing and large

and medium non-fish bearing streams
no harvest within 50 feet of perennial non fish-
bearing streams when clear-cut harvesting.

Forest Practices Act Resource Site Protection Rules for bald eagles, osprey, great blue herons

A goal for 50% long-term complex structure in long-term

A goal for 20% complex structure in 20 years and 30% in the
long-term

The landscape design designates approximately 50% of the
district for the development of complex structure

The landscape design designates 20% of the district for the
development of complex structure—additional amount is
model-derived

Outputs predict

ed by the model

Achieves the 2001 Forest Management Plan’s long range
goals for all structure classes (REG, UDS, CSC, LYR, OFS);
results in 26% complex structure after 20 years and 50% in

approximately 75 years.

Does not achieve the 2001 Forest Management Plan’s long
range goals for all structure classes — achieves 22% complex
structure after 20 years and 32% in approximately 80 years
(2001 EMP long-term goal is 40 to 60%) and climbs to 20%
regeneration structure (2001 FMP goal is 5 to 15%).

Predicts approximately 196 million board feet of volume per

Predicts approximately 142 million board feet of volume per

year.

year.

! see Appendix B for details on how SOC strategies were modeled in PM + SOC Model




Species of Concern
(Oregon Conservation Strategy and Sensitive Species List)

l

Published Limiting Factors for Individual Species

or Groups of Species

l

Assumptions regarding how forest management

influences/relates to the limiting factor

|

Surrogate/Metric(s) selected to evaluate

management influence on Limiting
Factor

Result: Surrogate trends under
Base and PM+SOC Management

Scenarios

!

Implications for Species of Concern: Probability that
Models will Maintain or Enhance Habitat

Figure 1. Schematic of analytical framework for evaluating effects on habitat for species of concern.



Table 2. List of limiting factors for wildlife and fish SOC, surrogates for those limiting factors used
in analysis, and assumptions for use of surrogates.

Limiting Factor

Surrogate for Limiting
Factor

Assumptions

SOC

Amount Late-successional
forest (1)

Amount of landscape
in Complex Structure
(percent LYR + OFS)

Complex structure stands will
provide habitat components
(e.g., large trees, snags,
downed wood, closed canopy,
canopy layering, etc.) needed
for suitable habitat for the
affected species.

American Marten
Hoary Bat

Red Tree Vole
Spotted Owl
Olive-sided Flycatcher

Amount Late-successional

Percent of Landscape

Complex stands need to be

Marbled Murrelet**

Structure (percent OFS)

for OFS than for other
structural stages in the FMP.
Using only OFS to model
snags and logs will
underestimate overall habitat
(snags and logs will occur in
other structural classes), but
the amount of OFS will reflect
differences between models
for areas with expected high
abundance of snags and

downed logs.

forest (2) in older forest present on the landscape for an | Bald Eagle
(> 100 years old) extended period of time to Osprey
Amount of large nesting develop large diameter and
trees **Evaluated within 35 large branch structure
miles of the ocean for required for nesting by
Marbled Murrelet marbled murrelets and bald
eagles. This metric provides
an indicator of acres in this
older condition.
Amount of snags and downed | Amount of Landscape Targets for amounts of snags California Myotis
logs in Older Forest and downed wood are higher Fringed Myotis

Long-legged Myotis
Silver-haired Bat
Clouded Salamander

Fragmentation/ Patch Size

Number of Complex
Structure Patches (>
120, 200, 520, or 2180
acres)

Larger patches provide more
interior habitat. Larger patches
are less susceptible to edge
effects (microclimate, nest
depredation). For red tree
vole, larger patches are more
likely to provide for self-

sustaining populations.

American Marten
Red Tree Vole
Marbled Murrelet
Spotted Owl

Fragmentation/ Limited
Dispersal Ability

Acres < 20 years old

Stands < 20 years old
represent a barrier to
movement and/or dispersal

American Marten
Red Tree Vole

Limited Dispersal Ability

(aquatic environments)

No model surrogate

Not Analyzed

Coastal Tailed Frog,
Columbia Torrent

Salamander
Availability of cavities (in No model surrogate Not Analyzed Western Bluebird
forest openings) Purple Martin
Amount of shrub habitat No model surrogate Not Analyzed Little Willow

Flycatcher




Limiting Factor Surrogate for Limiting | Assumptions SOC

Factor
Disturbance at nest/roost No model surrogate Not Analyzed Peregrine Falcon,
sites Townsend’s Big-eared

Bat

Reductions in quality and No model surrogate Not Analyzed Band-tailed Pigeon
quantity of mineral springs
Changes in water level No model surrogate Not Analyzed Western Toad

(ponds, etc.), road kill,

recreational impacts

Watershed Function (1):
Hydrology, Water Quality,
Wood Recruitment

Complex Forest
Structure at the
landscape level and in
AAWs; at current, 20, 40,
and 80 years.

Watersheds with greater
percent of complex structure
are beneficial for watershed
functions such as large wood
recruitment and stream
temperature.

Coho, Chum,

Fall Chinook,
Spring Chinook,
Coastal Cutthroat,
Winter Steelhead,
Western Brook, and
Pacific Lamprey

Complex Fish Habitat

Complex Forest
Structure at the
landscape level and in
AAWs; at current, 20, 40,
and 80 years.

Current Condition

Increasing complex forest
structure in watersheds will
increase probability to provide
large trees for instream

complex habitat.

Data from watershed analyses,
Coho Assessment, OCCP on
current habitat condition

Coho, Fall Chinook
(especially in larger
rivers)

Watershed Function (2):
Water Quality (stream
temperature), Wood

Cumulative Clearcut
harvest in two 40-year
time frames in AAWs.

Watersheds with a range of
cumulative clearcut acreage
present a range of risks to

Same as above

Recruitment watershed function -based on
Pollock et al. (2009) and
Reeves et al. (1993)
Hydrology Stand less than 20 years | If stands less than 20-years Fall Chinook, Spring

in AAWSs; at current, 20,
40, and 80 years.

exceeds 30% of the watershed
area there is a risk to
increasing small peak flows
(<5 year return period) based
on Grant et al (2008).

Chinook,
Coastal Cutthroat,
Winter Steelhead,

Riparian Function: Large
Conifer trees in riparian
areas, wood recruitment,

shade

Amount of clearcut
and thinning harvest in
riparian areas for AAWs
and Management Basins; at
5, 20, 40 and 80 years.

Greater harvesting within 100
feet of streams risks a
reduction in overall wood
recruitment in small streams
and increases in stream
temperature. Risk ranking of
High, Moderate, and Low
based on Pollock (2009)

Coho, Fall Chinook,
Spring Chinook,
Coastal Cutthroat,
Winter Steelhead,
Western Brook and
Pacific Lamprey.




Limiting Factor

Surrogate for Limiting
Factor

Assumptions

SOC

Water Quality: Summer
stream temperature

Amount of clearcut
and thinning harvest in
riparian areas for AAWs
and Management Basins; at
5, 20, 40 and 80 years.

Greater harvesting within 100
feet of streams may increase
stream temperature. Risk
ranking of High, Moderate,
and Low based on Pollock
(2009).

Wider buffers maintain
amphibian species richness and
higher abundance for some
stream amphibians (Stoddard
and Hayes 2005, Vesely and
McComb 2002).

Coho, Fall Chinook,
Spring Chinook,
Coastal Cutthroat,
Winter Steelhead,
Western Brook and
Pacific Lamprey,
Cope’s Giant and
Columbia Torrent
Salamander, Tailed
Frog

Water Quality: Sediment,
delivery and retention of
large clean spawning gravels

Hydrologic
Connectivity: Current
Condition Only, no model
surrogate

Data from watershed analyses
on road connection to streams
(hydrologic connectivity).
Assume greater connectivity
between roads and streams
equates to greater sediment
delivery to streams.

Coho, Fall Chinook,
Spring Chinook,
Coastal Cutthroat,
Winter Steelhead,
Western Brook and
Pacific Lamprey,
Cope’s Giant
Salamander, Tailed
Frog

Habitat: Resting holes

No model surrogate

Not Analyzed

Coastal Spring
Chinook

Fish Passage

Percent of crossings
that don’t pass fish:
Current condition only, no
model surrogate —

Data from watershed analyses
on current barriers

Coho, Chum, Fall
Chinook, Spring
Chinook, Coastal
Cutthroat, Winter
Steelhead, Western
Brook Lamprey,
Pacific Lamprey, and

Cope’s Giant
Salamander
Stream Habitat No model surrogate Not Analyzed Same as above
Fragmentation
Population Isolation No model surrogate Not Analyzed Same as above
Estuarine and Marine No model surrogate for Not Analyzed Coho, Chum, Fall

Conditions

estuaries, forest
management has little
influence on marine

conditions

Chinook Spring,
Chinook Coastal,
Cutthroat, Western
Brook and Pacific

Lamprey

Hatchery and Fish Harvest
Interactions

No model surrogate, forest
management has little
influence

Not Analyzed — Under the
Oregon Plan, changes in
hatchery management that

influences listed species is
reviewed by NMES. OCCP

Coastal Spring
Chinook

Dredging Rapid Water
Withdrawals

No model surrogate, forest
management has little

influence

Not Analyzed

Woestern Brook and
Pacific Lamprey




C. Surrogates and Assumptions

Modeled outputs are used as surrogates for limiting factors (e.g. complex habitat as a surrogate for late-
successional forest). Surrogates are selected based on scientific assumptions that establish relationships
between forest condition and limiting factors. The surrogates and assumptions regarding relationships
between model outputs and limiting factors are listed in Table 2 and described in more detail in the results
section. This evaluation focuses on trends through time in the quantity, arrangement, and likely function of
surrogates (i.e. stand structure types and stand age classes over time).

D. Probability that Scenario will Maintain or Enhance Habitat

Maintaining and Enhancing Habitat

The Board direction with respect to Performance Measure 6 is to develop strategies that “maintain,
enhance, or restore” habitats. This evaluation focuses on whether modeled scenarios maintain or enhance
habitats for species of concern. “Maintain” and “Enhance” are defined below. These definitions are used for
analysis purposes only and should not be interpreted as a final ODF policy decision.

O Maintain: Spatial or temporal trends suggest no net loss of habitat quantity and no decrease in
habitat function

O Enhance: Spatial or temporal trends suggests increased habitat quantity or improved habitat
function.

Probability to Maintain and Enhance Individual Habitat Surrogates: Low, Moderate, or High
The surrogate trends are analyzed in the following manner:
1. If the surrogate declines from current conditions, the probability of maintaining and enhancing
SOC habitats is low.
2. If the surrogate is stable, the probability of maintaining conditions for SOC habitats is moderate
to high, but probability of enhancing conditions is low.
3. If the surrogate increases, the probability of maintaining and enhancing the SOC habitats will be
moderate to high.

Combining Temporal Trends with Predicted Surrogate/Habitat Conditions

For some limiting factors “thresholds” are used to interpret predicted habitat conditions. Note that these
thresholds are used for analysis purposes only and should not be interpreted as policies. When such habitat
thresholds are available, the final judgment regarding trends for maintaining or enhancing habitat are
adjusted to reflect not just the direction of the trends but also the habitat conditions that result from the
trends. For example a particular habitat surrogate may have a decreasing trend over time which gives an
initial judgment that there is a low probability to maintain. If, however the trend never goes below a given
threshold of concern, the low probability to maintain is upgraded to a final call that the model has a
moderate probability to maintain that habitat feature.

Evaluating Probability to Maintain and Enhance Habitat by Species

The final step in the analysis is to evaluate the probability that a model will maintain or enhance habitat for
cach species. For several fish species and some wildlife species there is more than one limiting factor, and
for several limiting factors there is more than one surrogate. Also some limiting factors are evaluated at
more than one scale or are weighted. A numeric process is used to calculate an average probability to
maintain or enhance habitat across multiple surrogates for each SOC. The process and results of the
calculations are described in Appendix C.



Restoring Habitats

There are no specific standards describing a condition that represents “habitat restoration.” Therefore, at
this time probability that the models restore habitats for species of concern are not evaluated. Some
information is provided with regard to fish habitat restoration efforts and coho restoration needs in
Appendix D.

III1 Results

A. Trends in Limiting Factors for Terrestrial Wildlife

Limiting Factor: Amount of Late-Successional Forest
Surrogate (1): Amount of Complex Structure
Affected Species: American Marten, Hoary Bat, Red Tree Vole, Northern Spotted Owl, Olive-sided Flycatcher

“Reductions in late successional forests” is identified as a limiting factor for multiple SOC. “Amount of
Complex Structure” is used as a surrogate for this limiting factor.

The following assumptions are identified for this surrogate variable: Complex structure (Layered and Old
Forest Structure stands) will provide attributes associated with late successional forests that are also likely to
influence habitat quality for the listed SOC, particularly large-diameter trees, high canopy cover, and multi-
layered canopies. Aspects such as canopy gaps and edges, habitat components known to be used by olive-
sided flycatchers are not modeled; however it is assumed that canopy gaps and forest/opening edges will be
present under both models.

Base: The percent of complex structure steadily increases from 13% to 51% by year 80 (Figure 2). There is
a high probability that habitat will be maintained and enhanced under the Base model

PM + SOC: The percent of complex structure increases steadily to 32% by year 80 (Figure 2). Thus there
appears to be an overall improvement in habitat conditions for species associated with late successional
forest under the PM + SOC model. There is a high probability that habitat for species associated with amount of
late successional forests will be maintained and enhanced under the PM + SOC model.

PM + SOC compared to Base: The total amount of complex forest is predicted to increase under both models,
however the Base model predicts 20% more complex structure by year 80 than does the PM + SOC
model. Thus, although habitat conditions are predicted to improve under both models, the overall
improvement for SOC associated with late successional forest is predicted to be greater under the Base
model.
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Figure 2: Trends in percent of landscape in complex structure (Layered plus Older Forest
Structure Classes) over time as predicted by the Base and PM+SOC model.

Limiting Factor: Amount Late-successional forest/ Amount of large nesting trees
Surrogate (2): Amount of forest > 100 years old
Affected Species: Marbled murrelet, bald eagle, osprey

The marbled murrelet, bald eagle, and osprey all require presence of large diameter trees with
large branch structure for nesting. Marbled murrelets nest in late-successional forests and require
trees with large, moss-covered branches for nesting platforms. They are also associated with
conditions such as layered canopies and presence of canopy gaps. Bald eagles typically select one of
the largest trees for nesting within older forests. Ospreys build their nests in the tops of large
broken-top trees or snags in a variety of landscape settings. “Amount of forest > 100 years old” is
used as a surrogate for amount of large nesting trees for marbled murrelets, bald eagles, and
osprey. Because forests that are actively managed through thinning can reach a complex structure
stage at a relatively young age, amount of complex structure is likely not an adequate surrogate to
model amounts large-diameter trees. It is recognized that residual or open-grown trees may
develop large branches in less than 100 years and that forests > 100 years may not necessarily
contain large nesting trees. However, for purposes of comparing the relative likelihood that large
nesting trees will be present, amount of forest > 100 years old is thought to be an adequate
surrogate. Thus for this analysis, it is assumed that once a forested stand reaches 100 years of age,
the probability that it will contain large nesting trees is high.



The following assumptions for this surrogate variable are used:

1) Forests > 100 years old are likely to contain large diameter trees with large branch
structure, including potential nesting platforms for marbled murrelets.

2) Forests > 100 years old are likely to contain other habitat attributes associated with
marbled murrelet habitat such as layered canopies and presence of canopy gaps.

3) Bald eagles and osprey nest in close proximity to large bodies of water. Although
analysis is conducted for the entire landscape, it is assumed that the relative amount of
older forest in close proximity to water would be the same under both models.

Base: The percent of the landscape with older forest remains relatively low for about 30 years then
rapidly increases and stabilizes at about 50% after 60 years (Figure 3). A similar pattern and
amount of older forest occurs for the zone within 35 miles of the coast (Figure 4). Thus, the Base
model predicts an overall increase in potential habitat for bald eagles, osprey, and marbled
murrelets. The probability that this surrogate will be maintained and enhanced is high.

PM + SOC: A similar pattern is observed under the PM + SOC model both for the entire landscape
and the zone within 35 miles of the coast: however, the amount of older forest stabilizes at
approximately 35 % after year 60 (Figures 3 and 4). The likelihood that this surrogate will be

maintained and enhanced is high.

PM + SOC compared to Base: The total amount of potential habitat for bald eagles, osprey, and
marbled murrelets is predicted to increase under both model scenarios. Under the Base model, it
appears that an additional 15 % of the landscape will provide habitat over the PM + SOC model.
Thus, although both models predict that conditions will be enhanced for this limiting factor, the
overall improvement is greatest under the Base model.
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Figure 3: Amount older forest (> 100 years old) across the entire landscape developed over
time.
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Figure 4: Amount older forest (> 100 years old) within 35 miles of the Coast developed over

time.

Limiting Factor: Amount of Snags and Downed Logs (inforests)

Surrogate: Amount ofOIder Forest Structure

Aﬂected Species: Clouded Salamander, Ca]zfomia Myotis, Fringed Myotis, Long-legged Myotis, Silver-haired
Bat

Amount of Older Forest Structure (OFS) is used as a surrogate for limiting factors associated with
amount of snags (in forested environments) and amount of large downed logs. Amounts of snags
and downed logs could not be predicted from the models. The FMP includes landscape targets for
amount snags and downed logs; however targets are higher for OFS than for other structural classes
(REG, CSC, UDS, LYR). For this analysis, it is assumed that differences in amount of OFS
between the two models will reflect relatively coarse differences in overall amounts of snags and
downed logs provided across the landscape under the two management strategies. Snags and
downed logs will occur, and it is expected that SOC are likely to utilize snag and downed log
habitat, in other structural classes. However, for the purposes of comparing models, amount of
OFS is the best surrogate to represent relative risks and benefits to SOC associated with snags and
logs as this surrogate best reflects areas where snags and downed logs are expected to be abundant.



The following assumptions are used for this surrogate variable:

1) Amount of snags and downed logs will be greatest in OFS due to the higher targets
defined in the FMP.

2) Amount of OFS will also reflect the relative differences between models in the
amounts of snags and downed logs that would be present over time. Thus, as the
amount of OFS increases, it is assumed that amount of snags and downed logs on the
landscape will also increase.

Base: The amount of OFS increases gradually over time, reaching a maximum of 40% of the
landscape by year 80 (Figure 5). Thus, the probability for snag and downed log habitat to be maintained
and enhanced under the Base model is high.

PM + SOC: The amount of OFS increases gradually over time, reaching a maximum of 27% of the
landscape by year 75 (Figure 5). Thus, the probability for snag and downed log habitat to be maintained
and enhanced under the PM + SOC model is high.

PM + SOC compared to Base: The amount of OFS is the same under both models for the first 25
years. The maximum amount of OFS predicted to occur under the Base model is 12% greater than
under the PM + SOC model. Thus, although amount of snags and logs are likely to increase over
time under both models, the total increase is predicted to be greatest under the Base model beyond
25 years.
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Figure 5: Amount of Old Forest Structure (OFS) developed over time.



Fragmentation

Various components of fragmentation are identified as limiting factors for three SOC. Based on
limiting factors identified, two different measures of fragmentation are analyzed: patch size and
limitations to movement/ dispersal.

Limiting Factor: Patch Size
Surrogate: Number qf]arge patches qfcomp]ex structure

Aﬂected Species: American marten, northern spotted owl, red tree vole

Three SOC are associated with large patches of older forest: American marten, northern spotted
owl, and red tree vole. The American marten and spotted owl have large home ranges and
typically occur in large patches of older forest. Very little information exists on red tree voles,
however abundance of red tree voles appears to be low in stands < 100 acres in size (Huff et al.

1992).

The various species of concern have different requirements for patch size, thus this surrogate is
examined at a variety of scales. Model output statistics for patch size have pre-established break-
points; patches sizes for analysis are selected that have break-points closest to patch sizes
documented to be used by species (Table 3).

Table 3. Sizes of complex structure used in analysis by species and associated life history

trait..
Species Life History Trait | Patch Size Analysis Patch
Association Size

Spotted Owl Home Range 3000 acres > 2180

Spotted Owl Core Area 250 acres > 200

American Marten Home Range 2500 acres > 2180
American Marten General Use 500 acres > 520

Red tree vole General Use 100 acres > 120

The following assumptions are used for this surrogate:

1) As the number of large patches increases, the likelihood that the SOC will be
maintained or enhanced increases.

2) Patches of at least 2180 acres are sufficiently large enough to provide habitat to
accommodate home ranges of one or more breeding pairs of spotted owls (Glenn et al.
2004) or American marten (Verts and Carraway 1998).

3) Patches of at least 520 acres are more likely to be used by American marten than
would be smaller patches (Slauson et al. 2007).

4) Patches of at least 200 acres are of adequate size to provide habitat for at least one core
area for a breeding pair of spotted owls (Glenn et al. 2004).

5) Patches which are at least 120 acres in size are more likely to contain populations of
red tree voles than smaller patches.



Surrogate 1: Number of patches > 2180 acres
Affected Species: American marten & northern spotted owl

Base: The number of very large patches increases steadily over time in the Base model from one to
18 patches by year 80 (Figure 6). The likelihood that conditions will be maintained and enhanced is high.

PM + SOC: The number of very large patches also increases under the PM + SOC model. Number
of patches increases over time and is stable at 5 to 6 patches until year 55 when the number of
patches increases rapidly to 12-13 (Figure 6). The likelihood that conditions will be maintained and
enhanced is high.

PM + SOC compared to Base: The total number of very large patches increases under both models,
suggesting that habitat will be enhanced for American marten and northern spotted owls. There are
one to nine additional patches on the landscape at any given time (after year 5) under the Base
model as compared to the PM + SOC model. It is difficult to predict exactly how additional large
patches would translate into actual use by American marten and spotted owls. However, based on
model outputs, the Base model appears likely to provide more patches large enough to encompass
home ranges of one or more breeding pairs of spotted owls or American marten.

Number of Patches > 2180 acres

25

20 1

15
M Base

B PM + SOC

10

Number of Patches

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Year

Figure 6. Number of patches > 2180 acres (American marten & Spotted Owl Home Ranges)

Surrogate 2: Number of Patches > 520 acres in size
Aﬂected Species: American Marten

Base: The number of patches > 520 acres in size steadily increases in the Base model (Figure 7). By
year 80, approximately 70 patches are present on the landscape. The probability that conditions will be

maintained and enhanced is high.



PM + SOC: The number of patches > 520 acres in size also steadily increases under the PM + SOC
model. The number of patches levels off at approximately 50 by year 61 (Figure 7). The probability

that conditions will be maintained and enhanced is high.

PM + SOC compared to Base: The total number of patches > 520 acres in size increases over time
under both models. Thus, both models are likely to enhance habitat for this surrogate over time,
providing a greater number of possible habitat patches for American marten. The Base model
predicts development of 14 more patches than the PM + SOC model. Thus overall benefit is
greater under the Base than under the PM + SOC model.
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Figure 7. Number of patches > 520 acres in size (general use by American marten).

Surrogate 3: Number cyrpatches > 200 acres in size
Affected Species: spotted owl core areas

Base: The number of patches > 200 acres increases slightly over time under the Base model.
Number of patches increases from 88 to 174 by year 80 (Figure 8). The likelihood that conditions will

be maintained and enhanced is high.

PM + SOC: The number of patches > 200 acres in size remains relatively constant over time under
the PM+SOC model, but dips slightly between years 30 and 45 (Figure 8). The total number of
patches never falls below the starting value of 82. By year 80, there are 112 patches that exceed
200 acres in size. The PM + SOC model has a high likelihood of maintaining and a moderate probability of

enhancing this metric.

PM + SOC compared to Base: The relative probability of this surrogate improving over time is
greatest under the Base model. There are six to 65 additional patches > 200 acres in size on the
landscape at any given time under the Base as compared to the PM + SOC model.
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Figure 8. Number of patches > 200 acres in size (spotted owl core areas).

Surrogate 4: Number grpatches > 120 acres in size
Affected Species: red tree voles

Base: The number of patches increases moderately over time, changing from 143 to 262 patches >
120 acres in size (Figure 9). Under the Base model, there is a high likelihood of maintaining and enhancing

this metric.

PM + SOC: The number of patches increases slightly by year 11 from 133 to approximately 150
patches, then remains relatively stable, bouncing between 150 — 180 patches over time (Figure 9).
Under this model, there is a bigb likelihood (jmajntainin(q and a moderate probability (yrenhancin(q this

surrogate.

PM + SOC compared to Base: The relative probability of this surrogate improving over time is
greatest under the Base model. There are 10 to 95 additional patches > 120 acres in size on the
landscape at any given time under the Base as compared to the PM + SOC model.
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Figure 9. Number of patches > 120 acres in size (red tree Voles).

Limiting Factor: Fragmentation/ Limited Dispersal/ Obstruction to movement
Surrogate: Amount of young forest on the landscape
Affected Species: American marten & red tree vole

Young forest can act as a barrier to movement for some wildlife because they can represent a harsh
environment for animals not adapted to living in young forest (e.g., may become more prone to
predation or desiccation or unable to find adequate food or shelter). As the amount of young forest
on the landscape increases, patches of older forest are increasingly likely to be further apart and
animals may be less able to freely move between patches of suitable habitat. This surrogate is used
to represent limiting factors for two SOC. Red tree voles tend to move from tree top to tree top,
thus a break in tree canopy may result in voles being unable to colonize new patches. American
marten are known to be negatively associated with fragmentation and tend to avoid openings and
young, regenerating forests (Chapin et al. 1998, Godbout and Ouellet 2008, Hargis et al. 1999).

The following assumptions are used for this surrogate variable:
1) Stands < 20 years old represent a barrier to movement for red tree voles and American
marten.
2) As the proportion of the landscape in a young age class increases, the likelihood that
populations of red tree voles will become more isolated increases.
3) As the proportion of the landscape in a young age class increases, the overall suitability
of the area to provide habitat necessary to meet the life history requirements of

American marten decreases.



Percent Young Forest

35%

30%

25% —g—a—————aa— —

20% -

—€— Base
15% PM + SOC

Percent Landscape

10%

5% ~

0%

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Year

Figure 10. The percent of Clatsop-Tillamook Forests in a young stand condition (< 20 years
old).

Base: The percent of landscape in forest < 20 years old increases from 15% to about 25% until age
20, then declines and remains at about 15% (Figure 10). Due to the short-term increase in amount
of young forest, a “high” probability to maintain of is not warranted. Based on model outputs, there is a
moderate probability that habitat conditions will be maintained and a low probability that conditions will be
enhanced.

PM + SOC: The percent of landscape in young forest rapidly increases from 17% to 29%, then
declines and remains at about 25%. Thus, because total amount of young forest increases above current

conditions, there is a low probability that habitat will be maintained or enhanced.

PM + SOC compared to Base: Both models predict a rapid increase in young forest over the next
twenty years with a relatively stable amount in young age classes after 20 years. Because the PM +
SOC model predicts that more of the landscape will be in a young age class, the relative risk of
populations being unable to disperse across the landscape appears to be greater than in the Base
model. This is likely to be an issue primarily for the red tree vole which is more limited in its
ability to disperse. The American marten is more mobile and although they avoid open conditions,
they will travel through young closed-canopy forests. The relative risk to both species is greater
under the PM + SOC than under the Base model.



Wildlife Habitat Limiting Factors Not Evaluated with Modeled Outputs
There are several limiting factors for wildlife for which a model surrogate could not be assigned.

These summarized in Table 4.

Table 4. Non-modeled limiting factors for wildlife.

Limiting Factor

Available Information

Anticipated difference between
PM+SOC and Base

Limited Dispersal
Ability (Columbia
torrent salamander &
coastal tailed frog)

Dispersal for stream amphibians could not be
modeled as conditions required for successful
dispersal are not understood. Dispersal may be
limited to within the stream channel for
torrent salamanders and Cope’s giant
salamanders. Tailed frogs also likely disperse
through the stream channel, this species is
known to disperse across ridges.

Because stream management is the same
under both models, dispersal within
stream channels is likely similar between
models outside of AAW’s. Habitat for
dispersal within AAW’s may be improved
under the PM + SOC model due to
additional protection on small non-fish
streams. For tailed frogs that can
disperse across uplands, benefits are
expected to be greatest under the Base
model due to the higher proportion of
the landscape in complex stand structure
(see Figure 2).

Availability of Cavities
(in forest openings)

In the FMP, targets for snag amounts are only
at the landscape scale. There is no target for
snags in clearcuts

Anticipated overall benefit under the PM
+ SOC due to a focus on retaining and
creating snags in REG structure types.

Loss of riparian shrubs

Amounts of shrubs in wetlands and riparian
areas are assumed to be protected from loss/
destruction during logging by riparian &
wetland protection standards.

No difference expected for most of
landscape. Additional protection on small
non-fish streams will occur within AAW
under PM + SOC.

Disturbance and
nest/roost sites

Disturbance at peregrine nest sites and any
discovered roost sites for Townsend’s big-
cared bats would be addressed on a site-by-site
basis under both management strategies.

No differences expected.

Reductions in quality
and quantity of mineral
springs

Band-tailed pigeon mineral springs protected
under the Forest Practices Act.

No difference expected.

Changes in stream flow

(low flow)

Effects of forestry on low flow are difficult to
predict (Moore and Wondzell 2005).

Unknown

Changes in water level
(ponds, etc.), road
kill, recreational
impacts

These limiting factors are listed for western
toad which breeds in wetlands, ponds, etc.
Forest management strategies are not
expected to affect these limiting factors.

No differences expected.




B. Trends in Limiting Factors for Fish and Stream Amphibians

Limiting Factors: Watershed Function and Complex Stream Habitat

Surrogate 1: Complex Forest Structure at Landscape and AAW scales

Affected Species: Coho, Chum, fall and Spring Chinook, Coastal Cutthroat, Winter Steelhead, Western Brook
and Pacific Lamprey

Aquatic ecosystems interact closely with the surrounding terrestrial systems both at the landscape
scale and at smaller stream reach scales. Thus, the amount of complex forest structure will have an
influence on aquatic conditions. The amount of complex habitat has varied historically at both the
landscape scales (50 to 70%) and even more so at smaller scales (15 to 85%). This range of
landscape conditions is echoed in diverse aquatic conditions such that at any point in time some
streams offer better habitat conditions for specific species than others and conditions in a given
stream reach will vary over time (Reeves et al. 1995). It is becoming increasingly evident that
riparian and aquatic ecosystems are maintained over the long term by periodic upland and
hydrologic disturbances that deliver wood, nutrients, and gravels to stream systems. Watershed
functions supported by older forest structures include increases in larger wood recruitment from
forests with large diameter trees during landslides and debris flows that can increase the amount of
complex stream habitat. Also, Pollock et al. (2009) found that as the amount of the watershed
older than 40 years increased there were benefits to stream temperature. In a separate study
Reeves et al. (1993) concluded that watersheds lower harvest had higher fish juvenile densities than
watersheds with >25% harvest.

The following assumptions are used in this analysis:

There has been and likely will always be a wide range in watershed and stream conditions. This
analysis focuses on functions provided by complex forest structure. Percent of AAWs with
complex forest structure (layered and older forest structure) is used as a surrogate for watershed
function at two scales.

1) As the amount of complex forest structure increases across the landscape, watershed
function will benefit across the landscape including the creation of instream complex
fish habitat.

2)  As the amount of complex forest structure increases within a watershed, watershed
function will benefit including the creation of instream complex fish habitat.

The variable is analyzed as follows:
Amount of complex forest structure at the forest level and for seventeen AAWs is evaluated.
Given the Polluck et al. (2009) and Reeves et al. (1993) research results described above,
designated benefits to watershed function are assigned in the following way:

1) <25% complex forest structure = low benefits

2) 25 to 50% complex forest structure = moderate benefits

3) >50% complex forest structure = high benefits

Base: At the forest level the amount of complex forest structure trends consistently up reaching
51% by 80 years (Figure 2). This trend represents a high probability to maintain and enhance
watershed function over time from low benefits to high benefits. Likewise for AAWs, there is also
an increase in the number of watersheds with moderate to high levels of complex forest structure
(Figure 11). By year 80 all watersheds have >25% complex forest structure providing moderate to



high benefits to watershed function. These results suggest there is a high probability of maintaining

and enhancing watershed function under the Base model due to increasing trends, achieving levels

that are likely to provide moderate to high watershed benefits. This trend occurs at the landscape
and watershed scales.
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Figure 11. Percent of AAWs with < 25%, 25%-50%, or > 50% of area in complex forest
stand structure over time as predicted in the Base and PM+SOC models (higber percent
category = greater benefit).

PM+SOC: At the forest scale the amount of complex forest structure increases over time reaching a
maximum of 32% between 66 and 75 years (Figure 2). This landscape trend represents a high
probability to maintain and enhance watershed function over time from low benefits to moderate
benefits. Likewise for AAWs there is an increase in the number of watersheds with moderate to
high levels of complex forest structure and a decrease in AAWs with low levels of complex forest
structure (Figure 11). However, two watersheds never exceed 25% complex forest structure
maintaining low benefits for watershed function in those watersheds. Because the PM+SOC model
generally improves the amount of complex forest structure over time there is a high probability of
maintaining Watershedfunction. While two watersheds remain in the low benefits category, the trend is
improvement, and there is more comp]ex forest structure in §0 years than at our starting point, so there is a

high probability to enhance.

PM+SOC Compared to Base: The two models result in similar improving trends over time at both the
forest and watershed scales. Both models have a high probability of maintaining and enhancing



watershed function. However, under the PM+SOC model two of 17 AAWs maintain low levels of
complex forest structure over the next 80 years. Also, nearly twice the numbers of AAWs have
beneficial levels of complex forest structure by year 80 under the Base model than under the
PM+SOC model. Therefore, the Base model is likely to provide greater benefits and improvements in
watershed function in the long term than the PM+SOC model at both the watershed and landscape scales.

Limiting Factor: Watershed Function
Surrogate 2: Cumulative Clearcut Acres in two 40-year periods for AAWs
Affected Species: Coho, Chum, fall and Spring Chinook, Coastal Cutthroat, Winter Steelhead, Lamprey

There may be a decrease in watershed function as the percent of watershed area with camulative
clearcut acres increases. Pollock et al. (2009) found that as the amount of the watershed less than
40-years old increased there were increases in stream temperature. The biological significance of
observed changes in stream temperatures is not likely to be lethal to fish and in fact, when food is
abundant, growth rates may improve under reported temperature regimes. Conversely, small
increases in stream temperature can increase the occurrence of disease, decrease smolt-adult
survival due to early out migration, and decrease life-span. In a separate study Reeves et al. (1993)
concluded that watershed with >25% clearcut harvest had lower fish juvenile densities than
watersheds without harvest.

The following assumptions are used in the analysis:

The percent of the AAWs cumulative clearcut harvested from years 5 to 40, and years 45 to 80 is
used as a surrogate for watershed function. It is assumed that as the amount of cumulative clearcut
harvest increases in AAWs, the risk to watershed function increases.

The surrogate is analyzed as follows
Given the research results and the potential biological meaning, risk to watershed function is
designated in the following way:

1) Low Risk = <25% cumulative clearcut harvest

2) Moderate Risk = 25 to 50% cumulative clearcut harvest

3) High Risk = >50% cumulative clearcut harvest

Base: The percent of cumulative clearcut harvesting ranges from 7 to 51% over two 40-year time
frames in 17 AAWs (Appendix E). Sixteen of 17 AAWs remain in a low or moderate risk category
in both time frames (47 to 53% of AAWs) and one is in the high risk category during the second
time period (Figure 12).

These results suggest that watershed function does not improve over time. In fact, two watersheds
move from a low to a moderate risk categories. However, in both time frames the majority of
watersheds remains in a low to moderate risk category, so while there is a worsening trend, the
actual risk is likely still low. This tempers a conclusion that watershed function is reduced. Over time
the Base model has a moderate probability to maintain habitat. It has a low probability to enhance watershed

function because there are more watersheds with less complex forest structure than during the starting period.

PM+SOC: The percent of cumulative clearcut harvesting ranges from 17 to 71% over two 40 year
time frames in AAWs (Appendix E). The majority of watersheds are in a moderate risk category in



both time frames (65 to 76%), followed by the low risk category (24% in both time frames), and

lastly the high risk category (12% then zero) (Figure 12).

There are two watersheds within the high risk category in the first 40 years and zero in the second
40 years. Some individual watersheds are predicted to have very high levels of cumulative clearcut
harvesting (e.g. 59 to 71%) in the first 40 years. While the long-term trend is towards
improvement, it is minor and follows an initial increase in risk. This suggests the PM+SOC model has

a moderate probability to maintain Watershedfunction. There is a low probability to enhance watershed
function because although the trend is improving, there is an initial increase in high risk and individual

watersheds attain very high levels of cumulative clearcut percentages.

PM~+SOC Compared to Base: Higher levels of cumulative clearcut harvest under the PM+SOC model
than under the Base model results in more watersheds in a high risk category in the short term and

fewer in a low risk category in the short and long term. So, while the trend improves over time

under the PM+SOC model, compared to the Base model, there is more risk to watershed function

with the PM+SOC strategy in the short and in the long term.
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Limiting Factor: Hydrologic Function
Surrogate: Percent Regeneration Stands in AAWs
Affected Species: Coho, fall and spring Chinook, Coastal Cutthroat, winter Steelhead

Research is well-established that harvesting can increase small peaks flows (between 0.5 and 5 year
return intervals) in rain-on-rain dominated regions (Grant et al 2008, Moore et al. 2005).
Research has demonstrated that when the percentage of watershed acreage in young stands exceeds
30% the risk to changing peak flows increases (Grand et al. 2008) and effect can last for as long as
20 years (Moore et al 2005). While the change in peak flows is well established, less well
established is a correlative change in channels or affects on fish and amphibians. The research has
been done on very small watersheds (<250 acres) so applicability decreases when applied at larger
scales (e.g. forest scales).

The following assumptions are used for analysis:

Percent of watershed with stands in regeneration structure is used as a measure of risk to
hydrology. It is assumed that as the percent of AAWs in young stands increases, there is an
increased risk of altering the hydrologic regime of small watersheds. When the percent of AAWs
in this young stand structure exceeds 30% it presents an increased risk to hydrology.

Base: For the Base model, there is an overall increase in the number of watersheds with >30%
regeneration stand structure over time (Figure 13). In 17 AAWs, there is an increase in the
number of watersheds exceeding 30% regeneration structure in the short term, followed by a
decreasing trend in the long term. This suggests there is a moderate (because the number of watershed
exceeding is low) probability of maintaining hydrologic function. There is a low probability of enhancing

hydro]ogicfunction because although it decreases over time, it remains higher than the starting point.

PM+SOC: In AAWs, the PC+SOC model predicts higher percentages of regeneration structure in
two to four AAWs (Figure 13). The biggest risk is in year 20 when four watersheds exceed 30%
with actual regeneration stands accounting for 34 to 71% of the watershed area. There is a low
probability of maintaining or enhancing hydrologic function at a watershed scale because the trend results in

more watersheds in a higher risk category.

Base Compared to PMU+SOC: There is a greater risk to hydrologic function under the PM+SOC
model. The risk is greatest in years 20 and 80, with four out of 17 AAWs exceeding 30%.
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Figure 13. Percent of AAWs with the proportion of the area in regeneration stand structure
type above or below 30 — watersheds with more than 30% REG = greater risk.

Limiting Factors: Riparian Function and Stream Temperature
Surrogate: Harvest within IOOfeet querennial streams in all Management Basins and AAWs
Affected Species: Coho, fall and Spring Chinook, Coastal Cutthroat, Winter Steelhead, Lamprey, Cope’s Giant

Salamander, Coastal Tailed Frog, Columbia Torrent Salamander

Actual riparian condition over time could not be predicted, thus the analysis focuses on riparian
function. Two key aquatic functions of riparian areas are to provide large wood recruitment to
streams and to shade streams for cool stream temperature.

A distance of 100 feet is likely to provide 70 to 100% of the near stream large wood recruitment
(Van Sickle and Gregory 1990; McDade et al. 1990; Bilby and Bisson 1998; Murphy and Koski 1989) on
fish bearing streams. Wood is also recruited from landslide and debris flow processes that can
come from much greater distances from the stream and from upper reaches of the stream network
(i.e. non-fish streams) (Keller and Swanson 1979; McGarry 1994; Benda and Sias 1998; May and
Gresswell 2003; Reeves et al. 2003). It has been demonstrated that harvesting near streams can
decrease wood recruitment to streams. Riparian harvest can reduce mortality which in turn can
reduce total amount of wood recruitment, albeit smaller diameter wood (Beechie et al. 2000) to
streams. Alternatively, forest management in riparian areas may result in larger diameter conifers
in a shorter time period. This may be beneficial to fish by producing larger diameter, taller trees for

0<30%
B>30%




instream “key” pieces. Key pieces are larger pieces of wood that are fairly stable and form wood
jams over time. If managed riparian forests provide key pieces sooner than unmanaged riparian
forests, it may result in complex stream habitat in a shorter time period (Beechie et al. 2000).

However, harvesting near streams can also increase stream temperature. Reducing shade over
streams increases the amount of solar radiation that reaches the stream which increases stream
temperature (Johnson 2004). Pollock et al. (2009) found that as the amount of riparian harvest
within 100 feet of streams increased, there was an increase in streams that exceeded water quality
standards for temperature.

Harvesting near streams can also influence presence or abundance of stream amphibians. Increases
in stream temperature, filamentous algae, and silt in clearcut harvested areas have been associated
with a lower density of tailed frogs (Wahbe and Bunnell 2003). Occurrence and abundance of
torrent salamanders may also be related to stream temperature (Steel et al. 2003) and width of
riparian buffers within clearcut harvest units (Stoddard and Hayes 2005, Vesely and McComb
2002). There is very little research that has looked at the effects of commercial thinning near
streams on stream amphibians. However, one study in western Oregon found that commercial
thinning near streams did not negatively impact stream amphibians (Olson and Rugger 2007).

The following assumptions are used for analysis:
Given the uncertainty surrounding long-term benefits of riparian management, this evaluation
focuses on short-term risks of riparian management.

1) Harvest within 100’ of streams can increase risks to riparian function (total wood
recruitment) and stream temperature (decreases in shade can increase stream
temperature).

2) Harvest within 100’ of streams may negatively affect stream amphibians. It is assumed
that clearcut harvesting will pose more risk than will thinning.

3) The risk is evaluated at the watershed scale in management basins and AAWs.

The surrogate is analyzed as follows:

As described above, risk to riparian function is designated in the following way:
1) Low Risk = <25% riparian harvest
2) Moderate Risk = 25 to 50% riparian harvest
3) High Risk = >50% riparian harvest

Base: Under the Base model there is no clearcutting within 100 feet of perennial streams in any of
the watersheds (i.e. both AAWs and management basins) at years 5, 20, 40, or 80. Overall,
thinning ranges from 0 to 6% of riparian areas in AAWs (Table 5). While there is an increase in the
maximum percent thinning between years 5 and 20, the levels are sufficiently low to suggest the

risk to riparian function is very low.

In management basins (watershed other than AAWs) thinning is much higher (Table 6). The
greatest amount (44%) occurs in the Forest Grove district in the next 5 years. This occurs in
portions of the district with scattered ownership with low overall acres, likely resulting in an
inflated estimate of riparian harvest. Overall, thinning declines over time in management basins to
0% by year 80. These trends present a moderate risk (e.g. 25 to 50% riparian harvest) to riparian



function in the short term, decreasing over time to a low risk in years 20, 40, and 80 (<25%
riparian harvest).

Opverall for the Base model, results suggest that in management basins, the Base model has a moderate
probability to maintain and enhance riparian functions and stream temperature. The short-term risks are
much lower in AAWs with inconsequential amounts of thinning (<6%) over the modeled periods.
These results suggest that in AAWs the Base model has a high probability to maintain and enhance
riparian functions and stream temperature.

PM+SOC: Under the PM+SOC model there is no clearcutting and no thinning within 100 feet of
perennial streams in years 5, 20, 40, and 80 (Table 5) in AAWs. In the management basins there is
also no clearcutting but there is thinning within 100 feet of perennial streams (Table 6). The
greatest amount occurs in the Forest Grove district with a maximum amount of 41% in period one
in one watershed. Across all districts thinning declines over time in these basins to 0% by year 80.
These results suggest the risks are lowest in AAWs, with a high probability to maintain and enhance riparian
function and stream temperature under the PM+SOC model. In management basins the risk is moderate in
the first few years declining over time to low risk. In management basins the PM+SOC model has a

moderate probability to maintain and enhance riparian functions and stream temperature.

Table 5. AAWS: Average, maximum, and minimum thinning harvest within 100 feet of
perennial streams as percent ofriparian areas under the Base and PM+SOC scenarios.

Statistic Base: Percent of Riparian Acres | PM+SOC: Percent of Riparian Acres
Year 5 | Year Year Year | Year 5 Year 20 | Year 40 | Year
20 40 80 80
Minimum 0 0 0 0 0 0 0 0
Maximum 0 6 2 0 0 0 0 0
Average 0 1.2 0.2 0 0 0 0 0

Table 6. Management Basins: Average, maximum, and minimum thinning harvest within
100 feet of perennial streams as percent of riparian areas under the Base and PM+SOC
scenarios.

Statistic Base: Percent of Riparian Acres | PM+SOC: Percent of Riparian Acres
Year 5 | Year Year 40 | Year | Year 5 | Year 20 | Year 40 | Year 80
20 80
Minimum 0 0 0 0 0 0 0 0
Maximum 44 16 8.0 0 41 14 4 0
Average 2.9 2.2 0.8 0 3.8 2.3 0.6 0

PM+SOC Compared to Base: Within AAW's both models result in little to no management within 100
feet of perennial streams. The PM+SOC model is predicted to result in absolutely no management
within 100 feet of perennial streams. Compared to the Base model, there is less risk to riparian
function associated with the PM+SOC model in AAWs. There is no difference in risk to riparian
functions between the PM+SOC and Base models in management basins. For those watersheds the




risk is moderate in the short term and low in the long term for riparian functions and stream
temp erature.

Fish Habitat Limiting Factors Not Evaluated with Modeled Outputs
There are several limiting factors for fish for which a model surrogate could not be assigned. These
are discussed below and summarized in Table 7.

Limiting Factor: Water Quality-Sediment

Surrogate: None

Data: Existing Conditions for Hydrologic Connectivity

Source: Watershed Analyses from the Wilson, Miami, Upper Nehalem

Affected Species: Coho, fall and Spring Chinook, Coastal Cutthroat, Winter Steelhead, Lamprey, Cope’s Giant
Salamander, Tailed Frog

In a forested environment, sediment input can occur from harvesting alone, but it is rare as
compared with sediment inputs that can be associated with roads and road use. This is due in part
to improved logging methods and rapid vegetation growth following harvest in the coast range. In
addition, road-associated changes in sediment delivery have no correlation to a natural process;
therefore, sediment from roads clearly represents an increase over background. The effects of
increased sediment delivery from roads depend on numerous factors. The nature and timing of
sediment delivery, the type of material delivered, and the prior condition of the stream influence
the extent to which additional sediment delivery to streams will have a negative effect. Excessive
fine sediment deposited in stream channels can cause decreased survival of salmonid eggs and alevin
by reducing water flow through streambed gravel, thereby suffocating the eggs or preventing the
eggs from hatching. Sediment can also have direct, negative physiological effects on stream
amphibians such as Cope’s giant salamander and torrent salamanders that have small gill surface
area. Sediment can render habitat unsuitable for stream amphibians due to burying of coarse
substrates which are used for feeding and hiding.

While there are no modeled outputs on sediment from roads, information exists from watershed
analysis in which connectivity of the road system to the stream network was measured. Hydrologic
connectivity is used as an index of the potential for roads to deliver sediment to a stream.
Thresholds for this factor have been established as a State Forests performance measure. The goal is
to reduce hydrologic connectivity to less than 15% in 10 years and maintain or continue to reduce
by year 20. Currently 15% of the surveyed roads system is hydrologically connected. This variable
has not been modeled, but there is unlikely to be a difference in hydrological connectivity between
PM+SOC and Base scenarios.



Table 7. Non-modeled limiting factors for fish.

Limiting Factor

Available Information

Anticipated difference between
PM+SOC and Base

Water Quality-

Current Status: 15% of surveyed roads are

hydrologically connected

Target: Reduce to <15% in next 10 years and
maintain/improve reduction by yr 20.

No anticipated difference between
PM+SOC and Base.

Will meet the target under both models
in the next 10 years.

Sediment
Achieving the target may be delayed if
forest products markets remain depressed
for an extended period.
Current status: 4.7% of stream crossings are No anticipated difference between
Fish Passage barriers to passage PM+SOC and Base

Target: < 2% within 10 years, and continued
reduction over next 10 years.

Habitat Fragmentation,
Population Isolation

Forestry primarily influences stream crossings
that are barriers to fish passage. See above

No anticipated difference between
PM+SOC and Base

Habitat Complexity

Current Status: Watershed Analyses
demonstrate low levels of large wood in
streams and low potential for recruitment
from riparian areas of coastal streams.

Riparian management (RMA), High Landslide
Hazard (HLHL) standards, and restoration
projects influence habitat complexity.

Complex structure influences complexity
primary on small Type N streams and small Ns
that contribute debris flows to Type Fs.

RMA and HLHL standards are the same
for both models so no anticipated
difference.

Increasing trends in complex forest
structure over 20 and 80 years under
both models will contribute to habitat
complexity.

The Base model has a greater probability
to enhance complex structure over a
larger part of the landscape. PM+SOC
AAW strategies could increase delivery
of 1arge wood from debris flow prone
streams as compared with other
management basins or the Base model.

Restoration projects would be
implemented under both models. See
Appendix D for description of
accomplishments and needs.

Dredging, Rapid
Water Drawdown

Almost exclusively applies to stream crossing
replacements that require stream diversions
and can affect lamprey. No information
available on State Forests. This also relates to
no-forest practices associated with dam

management

Not evaluated. No anticipated difference
between PM+SOC and Base

Estuary and Marine
Conditions

Estuaries can be influenced by forest
management but the complexity is beyond the
capabilities of this exercise.

Forest management does not influence marine

conditions.

Not evaluated.




Limiting Factor: Fish Passage, Habitat Fragmentation, Population Isolation

Surrogate: None

Data: Existing conditions for fish passage

Source: Watershed Analysesfrom the Wilson, Miami, Upper Nehalem

Affected Species: Chum, Coho, fall and Spring Chinook, Coastal Cutthroat, Winter Steelhead, Lamprey, Cope’s

Giant Salamander

While fish passage, habitat fragmentation, and population isolation can all be influenced by forest
harvest, the primary management activity that affects these limiting factors relates to roads.
Specifically road crossings can be a barrier to fish movement as well as movement of some aquatic
amphibians such as Cope’s giant salamander which do not undergo metamorphosis and rarely leave
stream channels. Forest practice rules specify that all new crossings must be designed to pass adult
and juvenile fish. While there are no modeled outputs on this factor, ODF does have information
from watershed analyses. Thresholds for this factor have been established as a performance
measure (<2% of crossings will be barriers to adult and juvenile fish passage) and watershed
analyses results have been presented in the Performance Measures Report (attachments 1 and 2 for
November 2008 Board Agenda Item 1) on current conditions. Surveyed roads in five watershed
analyses currently have 4.7% of stream crossings that are barriers to adult and juvenile fish passage.
The goal is to reduce this to less than 2% in the next 10 years which will be maintained or continue
to decline through year 20. It is unlikely that there would be a difference in future conditions
between the modeled scenarios given the regulatory requirement to pass adult and juvenile fish
regardless of harvest rates and patterns.

Limiting Factor: Stream Complexity

Surrogate: None

Data: Existing conditions for stream complexity

Source: Watershed Analysesfrom the Wilson, Miami, Upper Nehalem; Oregon Coast Coho Conservation Plan;
Coho Assessment

Affected Species: Coho and Fall Chinook

Stream Complexity is described as a key limiting factor for coho and fall Chinook. Stream
complexity cannot be predicted using modeled metrics other than to relate it to amount of
complex forest structure. Information on current conditions is available from watershed analyses,
ODFW, Oregon Coast Coho Conservation Plan, and the Coho Assessment. All of these analyses
agree that habitat complexity is low in coastal streams. Most streams have less than desirable levels
of instream large wood and low levels of potential future recruitment from riparian areas. Riparian
areas are either dominated by hardwoods or lack large diameter conifer trees.

The Coho Assessment (May 2005) concludes: “Coho streams are characterized by a general
scarcity of large wood in the channel, lack of large conifers in riparian areas, reduced interaction
with off-channel alcoves and flood plains. ...During periods of poor marine survival, freshwater
productivity is reduced to the areas of highest quality overwinter rearing habitats.” The assessment
projected that the
areas will increase over time on fish-bearing streams while the ability to recruit wood from

«

...availability of larger trees for recruitment into streams from adjacent riparian

intermittent streams will vary across the landscape. The potential for wood recruitment is likely to
vary across the forest ownerships, with the highest potential on public lands. Whether projections



are adequate to improve coho habitat is uncertain, but the likelihood that habitat will be worse in
100 years under current policies than it is today seems low.”

Riparian management, leave-tree requirements around debris-flow prone streams and management
standards for high landslide hazard locations (HLHL) contribute to maintaining and enhancing
instream complex structure. The amount of uplands in complex stand structure can also contribute
to stream complexity. This is particularly true for small non-fish streams that otherwise have lower
leave tree requirements than fish-bearing streams. In some watersheds a sub-set of non-fish streams
contribute large wood to downstream fish streams, an important component of stream complexity.
Differences between Base and PM+SOC models are difficult to predict. Standards for riparian
areas and HLHL are the same under both models and therefore are not likely to result in any
differences. An exception is with AAWs under the PM+SOC which has wider no-cut buffers on
most streams. However, a greater proportion of the landscape in complex structure under the
Base model could result in increases in fish habitat complexity over a larger portion of the landscape
sooner. Therefore increases in complex stream habitat can be expected under both models, but the
increase would likely be greater under the Base model. The PM+SOC model would likely provide
greater benefits in AAWs.

Limiting Factor: Dredging, Rapid Water Drawdown

Surrogate: None

Affected Species: Lamprey, Cope’s Giant Salamander

Dredging and rapid water drawdown is primarily directed at larger scale dam and river operations
over which forestry has no influence. However, they can also occur at small local scales when new
stream crossings are being installed. An adequate surrogate for this limiting factor could not be
identified. While this limiting factor could not be modeled, there is unlikely to be difference
between PM+SOC and Base scenarios.

Limiting Factor: Estuary and Marine Conditions
Surrogate: None

Affected Species: Coho, Chum, fall and spring Chinook, Coastal Cutthroat, Lamprey

The direct effects of forest management on estuarine conditions are difficult to parse out from
multiple other land management activities that also influence estuaries. Therefore this limiting
factor is not evaluated. Forest management does not affect marine conditions.



1V Implications for Species of Concern

A. Wildlife

The Base and PM+SOC models suggest that both approaches have a high potential to maintain and
enhance habitat for most wildlife species of concern (Table 7). However, differences between
models exist for two species which are sensitive to forest fragmentation: American marten and red
tree vole. For these two species, overall habitat rankings were lower under the PM+SOC model
than under the Base model. This is due to greater amounts of young forest predicted to occur under
the PM+SOC model, which has potential to limit dispersal for red tree voles and to limit overall
habitat use for American marten.

Although probabilities are high under both models for maintaining and enhancing wildlife habitats
for SOC, differences are expected in benefits and risks to SOC between models (Table 8). For
most species, total quantity and condition of habitat is expected to be highest under the Base
model. This is due primarily to greater amounts of complex structure and older forest age classes
and lower amounts of younger forest expected under this management approach. However, risks
are expected to be lower under the PM+SOC model for stream amphibians due to increased
stream buffer protections on most seasonal streams in AAW’s. Although not analyzed, benefits are
also expected for species that require cavities in openings due to a new strategy to target snag
recruitment in REG structure classes.



Table 8. Overall ranking of the probability that Base and PM+SOC models will maintain or

enhance habitat for wildlife species of concern.

Species Base PM+SOC Comparative Risks and Benefits
(Primary Maintain | Enhance | Maintain | Enhance
Limiting Factor)
Clouded High High High High Amount of downed log habitat is predicted to be higher
Salamander under the Base model.

Columbia High High High High At the entire landscape, level of risk is the same between
Torrent models within 100 feet of perennial streams: within
Salamander AAW’s, level (_)frisk is less under the PM + SOC model.

Al results reflect harvesting around perennial
streams—seasonal stream could not be modeled. It is
expected that within AAW’s, the PM + SOC would
have less risk as compared to the Base due to the
presence of buffers on 3 of 4 seasonal stream classes.
Coastal Tailed High High High High For stream temperature and at the entire landscape,
Frog level of risk is the same between models within 100 feet
of perennial streams: within AAW’s, level of risk is less
under the PM + SOC model. There is also no difference
expected with regard sedimentation between approaches.
Cope’s Giant High High High High For stream temperature and at the entire landscape,
Salamander level of risk is the same between models within 100 feet
of perennial streams: within AAW’s, level of risk is less
under the PM + SOC model. There are also no
differences expected with regard to barriers to passage or
sedimentation between approaches.
Western Toad Not Not Not Not No difference expected between approaches.
Analyzed Analyzed Analyzed Analyzed
American Not Not Not Not No difference expected. Species will be addressed with
Peregrine Analyzed Analyzed Analyzed Analyzed | site plans if sites are discovered under both approaches
Falcon
Bald Eagle High High High High Known sites protected with site plans under both
approaches. More potential habitat is developed under
the Base approach. Since bald eagles are restricted to
nesting within 1 mile of large bodies of water, not all of
the potential habitat would be available for nesting.
The relative amount developed near water is not known,
but assumed to be proportional between models. Thus,
benefits are expected to be greater under Base model.
Band-tailed Not Not Not Not No difference expected. Species will be addressed with
Pigeon Analyzed Analyzed Analyzed Analyzed | site plans if sites are discovered under both approaches
Great-blue Not Not Not Not No difference expected. Species will be addressed with
Heron Analyzed Analyzed Analyzed Analyzed | site plans if sites are discovered under both approaches
Little Willow Not Not Not Not No difference expected between approaches. Riparian
Flycatcher Analyzed Analyzed Analyzed Analyzed | shrubs expected to be protected equally under both
approaches.
Marbled High High High High Known sites receive same level of protection under both
Murrelet approaches. Up to 15% more potential habitat is
expected to be developed under the Base mode.
Northern Not Not Not Not No difference expected. Species will be addressed with
Goshawk Analyzed Analyzed Analyzed Analyzed | site plans if sites are discovered under both approaches




Species
(Primary
Limiting Factor)

Base

PM+SOC

Comparative Risks and Benefits

Maintain

Enhance

Maintain

Enhance

Northern
Spotted Owl

High

High

High

High

Known sites receive same level of protection under both
approaches. Greater habitat benefits are predicted
under the Base model, with more complex structure and
greater number of >200 and >2180 acre patches..

Olive-sided
Flycatcher

High

High

High

High

Overall benefits are greatest under the Base model—
Due to a greater amount of complex structure, overall
quantity of habitat may be greater under Base model.
However, there are uncertainties regarding actual
habitat amounts due to uncertainties regarding

abundance of edges and canopy gaps.

Osprey

High

High

High

High

Known sites protected with site plans under both
approaches. Amouns of large trees appears to be greater
under Base. Due to the fact that osprey nest near large
bodies of water, there may not be differences between
models as habitat may be limited to the RMA zone.
Benefits expected to be similar for both models.

Purple Martin

Not
Analyzed

Not
Analyzed

Not
Analyzed

Not
Analyzed

Species of Concern strategies are expected to produce a
P ) P P

greater amount of habitat due to the new strategy that
targets snags in REG stands.

Western
Bluebird

Not
Analyzed

Not
Analyzed

Not
Analyzed

Not
Analyzed

Species of Concern strategies are expected to produce a
P ) P P

greater amount of habitat due to the new strategy that
targets snags in REG stands.

American
Marten

High

Moderate

Moderate

Moderate

Overall habitat benefits are greater under the Base
model with more complex structure and greater number
of >520 and >2180 acre patches provided. Risks due
to fragmentation appears to be higher under the PM +
SOC model as amount of young forest is predicted to be
higher and reach 30%, close to the 33% threshold used
to predict the level at which marten use of the landscape
may be limited.

California
Myotis

High

High

High

High

Amount of snag habitat is predicted to be higher under
the Base model.

Fringed Myotis

High

High

High

High

Amount of snag habitat is predicted to be higher under
the Base model.

Hoary Bat

High

High

High

High

Overall benefits are greatest under the Base model—
Due to a greater amount of complex structure, overall
quantity of habitat may be greater under Base model.
However, there are uncertainties regarding actual
habitat amounts due to uncertainties as to the types of
habitat that this species uses.

Long-legged
Myotis

High

High

High

High

Amount of snag habitat is predicted to be higher under
the Base model.

Red Tree Vole

High

High

High

Moderate

Overall habitat benefits are greater under the Base
model with more complex structure and greater number
of >120 acre patches provided. Risks due to
_fragmentation appear to be higher under the PM +
SOC model as amount of young forest is predicted to be
higher.

Silver-haired
Bat

High

High

High

High

Amount of snag habitat is predicted to be higher under
the Base model.

Townsend’s
Big-cared Bat

Not
Analyzed

Not
Analyzed

Not
Analyzed

Not
Analyzed

No difference expected. Species will be addressed with
site plans if sites are discovered under both approaches




B. Fish

The Base and PM+SOC models have similar potential to maintain and enhance habitat for fish
species of concern when considered at the larger landscape scales. When surrogates are considered
collectively for all fish species, the Base model has a high probability to maintain and moderate
probability to enhance habitat as compared to the PM+SOC model which has moderate probability
to maintain and enhance habitat (Table 9).

When evaluated at the smaller watershed scale, the PM+SOC model presents greater risks than the
Base model. Even so, these risks are often countered by benefits. For example, the greatest risks
are associated with increased amount of young stands and cumulative clearcut harvesting on a
watershed scale. However, over longer time periods (40 and 80 years) the amount of complex
structure increases and riparian function improves. These watershed and riparian characteristics
have a balancing influence on each other and, based on this analytical approach, tend to moderate
outcomes for fish habitat.

The Base model has a high probability to maintain and moderate probability to enhance habitat as
compared to the PM+SOC model, which has moderate probability to maintain and enhance habitat
overall. At a species-level the Base model has a high probability to maintain and a moderate
probability to enhance habitat for most fish species (coho, fall Chinook, cutthroat, and winter
steelhead). Comparatively the PM+SOC model has a high probability to maintain and a moderate
probability to enhance habitat for coho and fall Chinook. The PM+SOC model has a moderate
probability to maintain and enhance habitat for most species (chum, spring Chinook, cutthroat, and
winter Steelhead). Neither model has a high probability to enhance habitat for any species based on
these surrogates.

While the differences in probabilities are few between the models, the PM+SOC model is
predicted to result in higher amounts of clearcut harvesting in AAWs than the Base and, in general,
to have a greater proportion of the landscape in a young stand condition. Both conditions suggest
comparatively lower quality watershed functions and perhaps water quality. Conversely, under the
PM+SOC model, AAWs have wider no-cut buffers with clearcuts which may counter the effects of
young stands. These factors affect all of our fish SOC.



Table 9. Overall ranking of the probability that Base and PM+SOC models will maintain or
enhance habitat for fish species of concern.

Species Base PM+SOC C . .
. R - - - - omparative Risks and Benefits
(Primary Limiting Factor) | Maintain | Enhance | Maintain | Enhance
High Moderate Moderate Moderate | In general greater benefits of Base include higher
. . levels of complex structure sooner and less
;:/:Isll;jiﬁi;l;;cg;%uped clearcutting. Benefits of PM+SOC include less
harvest near streams. Greater risks of PM+SOC
include more clearcutting.
Coho (Complex Stream High Moderate High Moderate | Little difference between two models. PM+SOC has
Habitat: Riparian and greater risks due to cumulative clearcutting in
Watershed Function) AAWs.
Chum (Retaining Clean Moderate Moderate Moderate Moderate | No difference between models, in part due to the
spawning gravels: Watershed larger scale of analysis.
and riparian function)
Fall Chinook (Complex High Moderate High Moderate | Little difference between two models. PM+SOC has
stream habitat: Riparian and greater risks due to cumulative clearcutting in
Watershed function) AAWs.
Spring Chinook (Summer Moderate Moderate Moderate Moderate | No difference between models. However, there is
water temperature: Watershed greater risk with PM+SOC due to cumulative
and riparian function) clearcutting in AAWs.
High Moderate Moderate Moderate | There is little difference between models. However,
Coastal Cutthroat (Al the ?’M-‘:—SOC has fewer benefits for maintaining
limiting factors) habitat du.e to greater percentage of young stands
g that may increase small peak flows and greater
cumulative clearcutting in AAWs.
High Moderate Moderate Moderate | There is little difference between models. However,
Winter Steelhead (A1l the ?’M-‘:—SOC has fewer benefits for maintaining
limiting factors) habitat du.e to greater percentage of young stands
g that may increase small peak flows and greater
cumulative clearcutting in AAWs.
Not Not Not Not Limiting factors for lamprey are not as clear as for
Analyzed Analyzed Analyzed Analyzed | other species and could not be related to model
Lamprey- Pacific and surrogates. While this is an important speci-es of
Brook concern more needs to be understood about life
histories, distributions, and abundances. There is
likely to be similar affects on lamprey habitat as the
other fish species.

1. “All” limiting factors refers to limiting factors with a model surrogate at both the landscape and
watershed scales.




V. Summary and Conclusions

Trends in habitat surrogates were compared under two modeled scenarios — the Base and
PM+SOC. Also evaluated was the probability that these two modeled scenarios would maintain
and enhance habitat for species of concern. The conclusions are summarized as follows.

When considering habitat for wildlife species, the probability to maintain and enhance habitat are
similar between the two models. Two species sensitive to forest fragmentation have slightly lower
rankings under the PM+SOC model due to greater amounts of young forest predicted to occur.
Young forest can create a barrier to movement of American marten and to the ability of red tree
voles to disperse to newly created patches of habitat.

When considering habitat for fish and aquatic amphibian species there are few differences in trends;
thus, the probability to maintain and enhance habitat between the two models is very similar. In
general, the Base has a higher probability to maintain habitat, but the two models have a similar
probability to enhance habitat. This is particularly true at large scales of analysis (both forests). The
trends in complex forest habitat are similar (increasing over time), but the Base model predicts an
overall greater amount of complex forest habitat which may create more instream complex habitat
sooner. At smaller scales (watersheds), trends suggest greater risks with the PM+SOC model —
but results still suggest it has a moderate to high probability to maintain and a moderate probability
to enhance habitat.

At both scales, the PM+SOC represents greater risks due to high percentages of the landscape in
clearcut acres and young stand condition. This may create greater risk to watershed function,
stream temperature, and hydrology (increases in small peak flows). For example, several AAWss
are predicted to have very high amounts of cumulative clearcutting under the PM+SOC model
(Appendix E).

The Base and PM+SOC models predict similar trends in risk and benefits when considering harvest
near perennial streams. In both cases there is little to no harvest within 100 feet of perennial
streams. The PM+SOC model may provide greater benefits to riparian function in AAWs than the
Base model.

While results for some individual surrogates predict trends or conditions that result in low
probabilities to maintain or enhance, when considered collectively, neither model resulted in a low
probability to maintain or enhance habitat for any of the fish species.

Findings suggest that at large scales (for example the Tillamook and Clatsop Forests combined)
there are few difference between the two models in terms of their probability to maintain and
enhance habitat for species of concern. In general both models have a moderate to high probability
to maintain and enhance habitat over the next 80 years.

Greater variation exists between the two models for individual surrogates and at smaller watershed
scales. The most compelling differences include greater amounts of clearcut harvesting under the
PM+SOC model. The PM+SOC model also predicts no management within 100 feet of streams
in watersheds designated for additional protections under the PM+SOC scenario whereas under
the base model there would be some thinning. Under the Base scenario, there are greater amounts
of complex forest structure at both the large and smaller scales. In general these scale and



surrogate differences suggest that while both models are likely to maintain and for some surrogates
enhance habitat over time, the Base model presents less risk and may result in improved habitat
conditions sooner than the PM+SOC model.

Certainty in Results

There are several strengths and weaknesses inherent to the analytical methods which are discussed
in detail. Most importantly — results from this analysis cannot be extrapolated to predict species
population status, trends, or response to forest management. Rather the focus is on trends in forest
structure which relate to limiting factors for SOC. The greatest value is to provide the Board with
a comparative view of potential habitat outcomes from two modeled management approaches.
When used in this comparative context, there is a high level of certainty in the results.
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Appen dices

Appendix A: List and Status of Species of Concern.

Table A-1. Amphibian, bird, and mammal species of concern for the Tillamook and Clatsop

State Forests.

Species Fed/ODFW Status' Why Included
Amphibians

Clouded salamander NY% Strategy Species
Coastal tailed frog SV Strategy Species
Columbia torrent salamander SV Strategy Species
Cope's giant salamander NY% Strategy Species
Western Toad SV Strategy Species
Birds

American Peregrine Falcon N ODFW Sensitive
Bald eagle T (state) Strategy Species
Band-tailed pigeon Strategy Species
Great-blue Heron Protected by FPA
Little Willow Flycatcher NY% ODFW Sensitive

Marbled Murrelet

T (fed & state)

Strategy Species

Northern Goshawk

N

ODFW Sensitive

Northern spotted owl

T (fed & state)

Strategy Species

Olive-sided flycatcher

Sv Strategy Species
Osprey Protected by FPA
Purple Martin SC ODFW Sensitive
Western Bluebird SV ODFW Sensitive
Mammals
American marten NY% Strategy Species
California Myotis N Strategy Species
Fringed myotis SV Strategy Species
Hoary Bat SV Strategy Species
Long-legged myotis SV Strategy Species
Red tree vole SV Strategy Species
Silver-haired bat SV Strategy Species
Townsend's big-eared bat SC Strategy Species




Table A-1 (continued). Fish species of concern for the Tillamook and Clatsop State Forests.

Species

Fed/ODFW Status'

Why Included

Chinook, Coastal, Spring

SC

ODFW Sensitive

Chinook, Lower Columbia, Fall

T (fed) SC (state)

Strategy Species

Chinook, Coastal, Fall

ODFW Input’

Chum, Coastal

SC

Strategy Species

Chum, Lower Columbia

T (fed) SC (state)

ODFW Sensitive

Coastal Cutthroat, Coastal

Strategy Species

Coastal Cutthroat, Lower Columbia

River SV Strategy Species
Coastal Cutthroat, Upper

Willamette Strategy Species
Coho, Coastal T (fed) SV Strategy Species
Coho, Lower Columbia T (fed) E (state) Strategy Species

Lamprey Western Brook

SV Strategy Species
Lamprey Pacific SV Strategy Species
Steelhead, Coastal, Winter Y% Strategy Species

Steelhead, Lower Columbia, Winter

T (fed) SC (state)

Strategy Species

Steclhead, Upper Willamette,
Winter

T (fed) SV (state)

Strategy Species

"E= Endangered, T= Threatened, C=Candidate Species (federal only), SC = Sensitive, critical (state
only), SV = Sensitive, vulnerable (state only)

2 ODFW advised the inclusion of coastal fall Chinook because abundance has declined on the Oregon
Coast, in Washington, and most dramatically in California over the last five years. This region-wide
trend is primarily attributed to poor ocean conditions and resulted in nearly complete fishery closures in
2008 and again in 2009.



Appendix B. Brief summary of proposed draft SOC strategies (light gray rows) and existing strategies (white rows) and
how they were modeled. Greater detail on proposed SOC strategies are provided in Staff Report for Agenda item 5,
Attachment 1 for April 24 2009 Board meeting.

Strategy

Description

How Modeled in PM+SOC Run

20% Complex Structure in
20 Years

Designated 20% of the landscape that is or is likely to become complex
within 20 years

In designated location until reach 30% across landscape, then it
can move around.

Owl Policies (new)

Take Avoidance Strategies for NSO: Maintain habitat around nest sites

The best 40% within known owl circles was identified and
protected indefinitely. 70 and 250 acre cores fell within best
40% so were not modeled separately.

Terrestrial Anchor Sites
(take the place of clusters)

Focus: Retain large patches of complex structure
Approximately 8% of the landscape
Geared towards multiple species and complex structure.

Retained until new anchor site of similar size becomes functional.

Hypothetical TAS was identified for modeling purposes.
Modeled TAS included 8 TAS sites ranging in size from 3,000
to 7,000 acres in size. TAS was well distributed and represented
approx. 8% of the acreage in each district.

Marbled Murrelet
Management Areas

Take Avoidance Strategies for NSO: Maintain habitat around nest sites

Entire MMMA was modeled as non-operational

(MMMaAs)
Snags Provide at least 2 hard snags/acre on average across the landscape Snag dynamics not modeled through time
Provide at least 6 snags/acre on average across the landscape in OFS. Affect on harvest volume is modeled by removing downed
wood target from yield.
Snags Create snags during regeneration harvest. Not modeled
Protection of mineral springs Buffer mineral springs known to be used by band-tailed pigeons Not modeled

Bald eagle strategies

Retain current and historic nesting and perching trees
330’ forested buffer around known nest tree(s) or roosting areas.

Known sites protected—no harvest

Osprey Strategies

Retain active nest tree and key components (e.g., replacement trees,
perching trees)

Not modeled—currently no known sites

Great-blue Heron Strategies

Retain active nest trees
300 ft. buffer around existing rookery trees.

Known sites protected—no harvest

Downed Wood Average of 600-900 ft’/acre hard conifer logs during regen harvest Downed wood dynamics not modeled through time
3000-4500 ft*/acre downed wood across the landscape in OFS Affect on harvest volume is modeled by removing downed
wood target from yield.
Site Plans Address protection for FPA-protected species and northern Goshawk Not Analyzed

Remnant old growth trees

No harvest existing old-growth until landscape targets are met for OFS.

Old growth stand is not harvested

Green Tree Retention

Retain an average of 5 green trees per acre during regeneration harvest

Affect on harvest volume is modeled by removing green trees

from yield.




Strategy

Description

How Modeled in PM+SOC Run

Multi-layered Forest
Canopies

Create complex multi-canopied forests

Contributes to development of LYR and OFS

Multiple Native Tree Species

Manage to include a variety of native tree species

Plantations include multiple native tree species.

Herbs and Shrubs

Manage to encourage diverse herbs and shrub layers

Not modeled

Gaps

Manage to provide horizontal diversity/create gaps

Not modeled

High Landslide Hazard
Locations

Assess hazard for in-unit landslides and the potential for large wood to be
delivered to fish bearing streams during debris flows.

Not Modeled in terms of effects on fish, but some HLHL
identified and modeled as non-harvestable

Forest Roads Management

Forest road design, construction, improvement, and maintenance to
minimize effects on water quality and fish habitat.

Not Modeled for affects on fish but they were treated as un-
harvestable with an average 30" width applied.

Management Standards for
Riparian Management Areas:

Summarized here

Establish 160 foot RMAs on all streams within which:

25 foot no-cut zones, equipment exclusions, tree density and SDI,
downed wood and snag requirements vary by stream type and proximity
to stream.

Manage for Mature Forest Condition within 100’of all fish and Large and
Medium non-fish streams. Once mature forest conditions are achieved, no
harvest within 100’

Harvest within inner zones of Type F streams until mature
forest condition, then no harvest within 100 ft.

No harvest within 25 feet of Type F streams.

No harvest within 25 feet of small perennial streams.
Inner gorges were removed from harvest-able acres.

Wetland Riparian Wetlands: Varies by wetland size and fish presence. Not modeled
Management Areas 25’ no-harvest zone, achieve mature forest condition within 100 feet,

and/or 50’ with tree retention standards.
Seeps and Springs Incorporate seeps and springs into RMAs for adjacent waterways and Not modeled

apply standards for those water-bodies.

Estuaries 25’ no cut, 200 foot RMA manage for mature forest condition 25’ no cut, no harvest after mature forest condition within 200
feet

Bogs 35’ no cut, 100 foot RMA, manage for mature forest condition Not modeled

Instream Restoration As resources allow state forests will collaborate with local organizations to | Not modeled

improve fish habitat. ODFW Fish biologists, Coho Conservation Plan and
Watershed Analyses will be consulted.

SAH Strategies Through
2013

Clearcut and total harvest limits in 17 watersheds
Increased no-harvest widths on F and N streams.

Keep current SAH strategies commitments 2012 (harvest limits
and Site specific strategies)

AAW Post 2013
(Aquatic Anchor
Watersheds)

Range of complex forest structure

For clearcut harvest: 50’ no-harvest zone on all Small Type N (except
“other”), 100’ no-harvest zone on all Type F and Large and Medium Type
Ns.

Exceptions to no-harvest zones under specified conditions

For clearcut harvest, 50 foot no-cut on small perennial streams

For clearcut harvest, 100 foot no-cut on L and M Type N and
Type F




Appendix C. Determination of Probability to Maintain or Enhance Habitat:
Considering All Limiting Factors, Surrogates for Limiting Factors, and
Multiple Scales

For several fish species and some wildlife species there is more than one limiting factor and for
several limiting factors there is more than one surrogate. Also some limiting factors were evaluated
at more than one scale. Therefore, a numeric process for determining overall probability to
maintain or enhance habitat is used. The process is as follows:
1. Assign a value of 1 = low probability, 2 = moderate probability, and 3 = high probability.
Increasing value is associated with increasing probability.
2. For each species list and value all the surrogates for the limiting factors for the species
including both small and large scale if applicable.
3. Calculate the average value across all limiting factors and scales. A weighted average was
used for some wildlife species.
4. Rank the average value as follows:
a. High probability = 2.4-3.0
b. Moderate probability = 1.7-2.3
c. Low probability = <1.7
5. Repeat process for each species.

The probability that the Base or PM+SOC models will maintain or enhance habitat as depicted by
the surrogates is described in the implications section and summarized below in Table C-1
(Wildlife) and C-2 (Fish). The values of 1, 2, or 3 are also provided. The average value and
outcomes for each wildlife and fish species are provided below in Table C-3.

Table C-1. Wildlife Surrogates: Numeric value for high, moderate, or low probability of
surrogate to maintain or enhance habitat for the Base and PM+SOC models.

BASE PM+SOC

Surrogate Scale' Maintain Enhance Maintain Enhance
Complex Forest Habitat Landscape High (3) High (3) High (3) High (3)
Forest > 100 years old Landscape High (3) High (3) High (3) High (3)

Coastal Zone | High (3) High (3) High (3) High (3)
Amount OFS Landscape High (3) High (3) High (3) High (3)
Patches > 2180 acres Landscape High (3) High (3) High (3) High (3)
Patches > 520 acres Landscape High (3) High (3) High (3) High (3)
Patches > 200 acres Landscape High (3) High (3) High (3) Moderate (2)
Patches > 120 acres Landscape High (3) High (3) High (3) Moderate (2)
Amount forest < 20 years old Landscape Moderate (2) | Low (1) Low (1) Low (1)




Table C-2. Fish Surrogates: Numeric value for high, moderate, or low probability of

surrogate to maintain or enhance habitat for the Base and PM+SOC models.

BASE PM+SOC
Surrogate Scale' Maintain Enhance Maintain Enhance
Complex Forest Habitat Landscape | High (3) High (3) High (3) High (3)
AAWs High (3) High (3) High (3) High (3)
Cumulative Clear Cut Acres in
40-year periods AAWs Moderate (2) | Low (1) Moderate (2) | Low (1)
Stands less than 20 years old Landscape Moderate (2) | Low (1) Moderate (2) | Low (1)
AAWs Moderate (2) | Low (1) Low (1) Low (1)
Harvest within 100 feet of MB Moderate (2) | Moderate (2) | Moderate (2) | Moderate (2)
streams AAWSs High (3) High (3) High (3) High (3)
1 AAWs = Aquatic Anchor Watersheds

Landscape = across both the Tillamook and Clatsop forests

MB = Management Basins

Table C-3. Calculated habitat score summarized by species for the Base and PM+SOC

models.
Clouded Salamander BASE PM+SOC Probability to Maintain
Maintain | Enhance Maintain Enhance and Enhance Habitat
Across all limiting
factors
Amount OFS 3 3 3 | Clouded Salamander
AVERAGE: 3 3 3 | OVERALL:
BASE has a high probability to
maintain and enhance habitat
PM+SOC has a high
probability to maintain and
enhance habitat
Columbia Torrent BASE PM+SOC Columbia Torrent
Salamander Maintain Enhance | Maintain Enhance Salamander OVERALL;
Harvest near Streams MB' 2 2 2 2 | BASE has a high probability to
T —— 3 3 3 3 | maintain and enhance habitat
AAWs
AVERAGE: 2.5 2.5 2.5 2.5 | PMH+SOC has a high
probability to maintain and
enhance habitat
Coastal Tailed Frog BASE PM+SOC Coastal Tailed Frog
Maintain Enhance Maintain Enhance OVERALL
Harvest near Streams MB 2 3 2 3 | BASE has a high probability to
Harvest near Streams 3 3 3 3 | maintain and enhance habitat
AAWs
AVERAGE: 2.5 3 2.5 3 | PM+SOC has a high
probability to maintain and
enhance habitat




Cope’s Giant BASE PM+SOC Cope’s Giant Salamander
Salamander Maintain Enhance Maintain Enhance AT ERALL
Harvest near Streams MB 2 3 2 3 | BASE has a high probability to
T — 3 3 3 3 | maintain and enhance habitat
AAWs
AVERAGE: 2.5 3 2.5 3 | PM+SOC has a high
probability to maintain and
enhance habitat
Bald Eagle BASE PM+SOC
Maintain Enhance Maintain Enhance Bald Eagle OVERALL
Forest > 100 years old BASE has a high probability to
(landscape) 3 3 3 3 | maintain and enhance habitat
AVERAGE: 3 3 3 3
PM+SOC has a high
probability to maintain and
enhance habitat
Marbled Murrelet
— BASE — OIS Marbled Murrelet
Maintain Enhance Maintain Enhance OVERALL
Forest > 100 years old BASE has a high probability to
(Coastal Zone) 3 3 3 3 | maintain and enhance habitat
AVERAGE: 3 3 3 3
PM+SOC has a high
probability to maintain and
enhance habitat
Northern Spotted Owl
P BASE PM+S0C — Northern Spotted Owl
Maintain Enhance Maintain Enhance OVERALL
Complex Forest Habitat 3 3 3 3 BASE has a high probability to
Patches > 2180 acres maintain and enhance habitat
3 3 3 3
Patches > 200 acres’ 3 3 3 ) PM+SOC has a high
AVERAGE: 3 3 3 73 probability to maintain and
enhance habitat
Olive-sided Flycatcher
Y BASE BV SO R Olive-sided Flycatcher
Maintain Enhance Maintain Enhance OVERALL
Complex Forest Habitat 3 3 3 3 BASE has a high probability to
AVERAGE: 3 3 3 3 maintain and enhance habitat
PM+SOC has a high
probability to maintain and
enhance habitat
Osprey BASE | PM+S0C
Maintain Enhance Maintain Enhance Osprey OVERALL
Forest > 100 years old BASE has a high probability to
(landscape) 3 3 3 3 | maintain and enhance habitat
AVERAGE: 3 3 3 3
PM+SOC has a high
probability to maintain and
enhance habitat




American Marten
]?AS.E EMSOC — American Marten
Maintain Enhance Maintain Enhance OVERALL
Complex Forest Habitat 3 3 3 3 BASE has a high probability to
intai d a moderate
Patches > 2180 maintain an
renes acres 3 3 3 3 probability to enhance habitat
Patches > 520 acres 3 3 3 3
Amount forest < 20 years PM+SOC has a moderate
old? 2 1 1 1 probability to maintain and
enhance habitat
Rt 2.6 2.2 2.2 2.2
Hoary Bat BASE | PM+SOC
Maintain Enhance Maintain Enhance Hoary Bat OVERALL
Complex Forest Habitat 3 3 3 3 BASE has a high probability to
AVERAGE: maintain and enhance habitat
PM~+SOC has a high
probability to maintain and
3 3 3 3 | enhance habitat
Other Bats (California BASE PM+SOC
RGeSy ity ol M.yotls, Maintain Enhance Maintain Enhance
Long-legged Myotis,
Silver-haired Bat) Other Bats OVERALL
Amount OFS 3 3 3 3 | BASE has a high probability to
AVERAGE: 3 3 3 3 maintain and enhance habitat
PM+SOC has a high
probability to maintain and
enhance habitat
+
Red Tree Vole MBASF ]I;Aﬁ S0€ Mo o
aintain nhance aintain nhance Red Tree Vole OVERALL
Complex Forest Habitat 3 3 3 3 BASE has a high probability to
Patches > 120 acres ) 5 5 ) maintain and enhance habitat
Amount forest < 20 years PM+SOC has a high
old’ 2 1 1 1 | probability to maintain and a
AVERAGE: moderate probability to
2.8 2.5 2.5 2.0 | enhance habitat
Chum BASE Chum PM+SOC Chum Probability to Maintain
(only larger scale) Maintain | Enhance | Maintain Enhance and Enhance Habitat
Across all limiting
factors and scales
Complex Forest Structure Chum OVERALL:
(landscape) 3 3 3 3 | BASE has a moderate
Cumulative Clearcut Percent 2 1 2 1 | probability to maintain and
Harvest Near Streams: MB 2 2 2 3 enhance habitat
AVERAGE: 2.3 2.0 2.3 2.3
PM+SOC has moderate
probability to maintain and
enhance habitat




Coho BASE Coho PM+SOC COHO Coho OVERALL
Maintain Enhance | Maintain Enhance
Harvest Near Streams: MB 2 2 2 2 | BASE has a high probability to
T T —— maintain and a moderate
AAWS 3 3 3 | probability to enhance habitat
Complex AAW 3 3
- PM+SOC has a high
Cumulative Clearcut Percent 2 1 2 1 . e
probability to maintain and
AVERAGE: 2.5 2.25 2.5 2.3 moderate probability to
enhance habitat
Fall Chinook BASE F. Chinook PM+SOC E. Chinook Fall Chinook OVERALL
Maintain Enhance Maintain Enhance
Complex AAWs 3 3 3 3 | BASE has a high probability to
Cumulative Clearcut Percent 2 1 2 1 | maintain and moderate
Harvest Near Streams: MB 5 5 5 5 probability to enhance habitat
Harvest Near Streams: 3 3 3 3 PM+SOC has a high
AAWs babili o
probability to maintain and
AVERAGE: 2.5 2.25 2.5 23 | Loderate probability to
enhance habitat
Spring Chinook BASE S. Chinook PM+SOC S. Chinook S. Chinook OVERALL
Maintain Enhance Maintain Enhance
Cumulative Clearcut Percent 2 1 2 1 | BASE has a moderate
Harvest Near Streams: MB 2 2 | probability to maintain and
Harvest Near Streams: 3 3 enhance habitat
AAWs
AVERAGE: 73 5 73 7 PM+SOC has a moderate
probability to maintain and
enhance habitat
Coastal Cutthroat BASE C. Cutthroat PM+SOC C. Cutthroat Coastal Cutthroat
Maintain Enhance Maintain Enhance OVERALL
Hydrology in AAWs 2 1 1 1 | BASE has a high probability to
Complex Forest Structure 3 3 3 3 | maintain and moderate
- probability to enhance habitat
Cumulative Clearcut Percent 2 1 2 1
Harvest Near Streams: MB 2 2 2 2 | PM+SOC has a moderate
Harvest Near Streams: 3 3 3 3 probability to maintain and
AAWs enhance habitat
AVERAGE: 2.4 2 2.2 2
Winter Steelhead BASE W. Steclhead PM+SOC W. Steclhead | Winter Steelhead
OVERALL
Maintain Enhance Maintain Enhance
Hydrology in AAWs 2 1 1 1 | BASE has a high probability to
Complex Habitat 3 3 3 3 maintain and moderate
Cumulative Clearcut Percent ? 1 ) 1 proelbiltity o sl zioie bl
Harvest Near Streams: 2 2 2 2 PM+SOC has a moderate
AAWs probability to maintain and a
Harvest Near Streams: MB 3 3 3 3 | enhance habitat
AVERAGE: 2.4 2 2.2 2

1 AAWs = Aquatic Anchor Watersheds, Landscape = across both the Tillamook and Clatsop forests, MB =

Management Basins,

2 variable has twice the weight as other variables in calculating overall average score (only used for wildlife).




Appendix D: Restoring Fish Habitat

Following the approval of the 2001 Forest Management plan, ODF has been involved with 17
projects to place wood in streams (Table D-1). These projects improved habitat on about 10 miles
of stream in four watersheds. ODF invested $230,642 and an additional $209,770 with in-kind
(logs, design, contract administration, etc.) since 2001. There is a possibility that this report
inadvertently excluded two projects -- one in the Trask River and one in Wilson River — that
amount to an additional 1.5 miles of stream. This also does not include investments in roads,
stream crossings, and any work prior to the FMP (1994-2001) done in support of the Oregon Plan
for Salmon and Watersheds.

Table D-1. Instream Projects on State Forest Lands in Tillamook, Clatsop, Columbia, and
Wasbington Counties (Years 2001 to 2007) Based on Projects Completed and Reported to the Oregon Watershed

Restoration Inventory (OWRI). Does not include stream crossings, road projects or any projects prior to 2001.  Prepared by Bobbi
Riggers, OWRI Coordinator on 03/31/09.

River Basin Instream # of ODF ODF In- Others Others
Miles Projects | Investment Kind Investment | In Kind

Treated (dollars) (dollars) (dollars) (dollars)

Ecola Creek 0.1 1 $0 $600 $4,070 $2,700
Nehalem 6.05 17 $55,857 ' §109,870 $59,685 $13,576
Kilchis 0.23 2 $140,097 $2,000 $0 $2,500
Miami 0.21 3 $5,044 $1,053 $100 $500
Trask 2.55 6 $15,389  $82,972 $95,560  $25,855
Wilson 0.7 3 $14,255  $13,275 50 $3,850
Total 9.84 32 $230,642  $209,770 $159,415 $48,981

Very little work is available that describes the amount of restoration needed to support recovery of
listed fish species. The exception is the Oregon Coast Coho Conservation Plan, which includes a
detailed set of recommendations suggesting the amount of habitat restoration needed to support
population recovery goals for coho in the Oregon Coast Range. The Oregon Coast Coho
Conservation Plan established several measurable criterions for evaluating recovery. Criterion 6 —
Habitat Conditions, establishes the following metric and thresholds for determining if watersheds
are meeting the desired habitat conditions:

Habitat Condition Metric

The amount of available high quality habitat across all freshwater life stages in each independent,
non-lake population.

Evaluation Thresholds
Pass — The miles of high quality habitat (i.e. capable of producing > 2,800 smolts/mile) for

independent, non-lake populations measured at five year increments equals or exceeds the goals
established in Table D-2.

Fail - The miles of high quality habitat (i.e. capable of producing > 2,800 smolts/mile) for
independent, non-lake populations measured at five year increments are less than the goals
established in Table D-2.



The Oregon Coast Coho Conservation Plan suggests that watersheds within the Tillamook-Clatsop
Forest, including lands other than State Forests, need 17 to 41% more high quality habitat to meet
the established coho recovery goals (Table D-2). This equates to a need to improve 41, 311, 126,
and 45 more miles in the Neccanicum, Nehalem, Tillamook (Bay), and Nestucca River Systems.
At this time it is not known how much of the high potential coho habitat is on State Forest, but the
analysis provides a starting point for establishing restoration priorities.

The department’s commitment to future restoration projects is always reliant on available
resources. In addition, to the Oregon Coast Coho Conservation Plan ODF Watershed Analysis
findings are available for the Trask, Wilson, Upper Nehalem, and Miami Rivers. Each of the
watershed analyses provide recommendations for stream reaches that would benefit from
restoration projects. Future restoration projects on State Forests will consult the Watershed
Analyses, the Oregon Coast Coho Conservation Plan, and continue to work with local ODFW
biologists to assure the coho restoration priorities are being addressed whenever possible.

Table D-2. Goals for the amount of high quality habitat in each non-lake independent coho
population in the Oregon Coast Coho Evolutionary Significant Unit. (Source: Oregon Coast Coho
Conservation Plan Appendix 2 page 21)

Population 3% Marine Survival High Quality Habitat Miles
Spawner | Adult Observed | Estimated | Total Current’ | Additional’ | Current
Goal' Recruitment Spawner3 Observed | Needed® % of
Goal® Recruits* Total
Needed
Necanicum | 3,545 4,171 628 739 50 9 41 18%
Nehalem 28,091 33,048 5,857 6,891 393 82 311 21%
Tillamook 10,909 12,834 1,896 2,231 153 27 126 17%
Nestucca 5,455 6,417 2,262 2,661 76 32 45 41%

I
Spawner goal @ 1.1% marine survival (Table 2) divided by 0.03/0.011.
2

Spawner goal @ 3% marine survival. 15% is maximum allowable harvest rate under Amendment 13 during periods of 3% marine
survival.

3

The average number of spawner observed during years with a 3% marine survival rate from 1990 to 2003.
4

Observed spawners @3% marine survival.

5
The adult recruit goal divided by 0.03 (marine survival) to obtain an estimate of the number of smolts needed. The number of smolts
needed was then divided by 2,800 (smolts/mile produced by HQ habitat -based on Nickelson 1998).

6

The observed recruits divided by 0.03 (marine survival) to obtain an estimate of the number of smolts needed. The number of smolts
needed was then divided by 2,800 (smolts/mile produced by HQ habitat -based on Nickelson 1998).

"Total miles high quality habitat needed — current miles high quality habitat




Appendix E. Percent Cumulative Clearcut in Aquatic Anchor Watersheds

Cumulative percent clearcut harvest was calculated for two 40-year time periods in 17 Aquatic
Anchor Watersheds (AAWs). Results are shown in Table E-1 and graphed in Figure E-1. Some of
the AAWs overlap across two districts in which case data were provided for both districts. In those
instances Table E-1 and Figure E-1 summarizes data for the district that had the maximum
cumulative clearcut harvest. Risk rankings are assigned in Figure E-1 based on published literature
(Polluck et al. 2009, Reeves et al. 1993) as follows.

o >50% = High risk

o 25-50% = Moderate risk

o <25% = Low risk

There are more watersheds in a high and moderate risk category under the PM+SOC model in
both the near term (12) and the long term (12). Some watersheds have very high levels of
cumulative clearcut harvest in the 40 year periods under both models but especially under the
PM+SOC (59-71%).

Table E-1. Cumulative percent clearcut harvest by AAW for the Base and PM+SOC models.
Numbers in shading are in the high risk category. Numbers in bold are in the moderate risk

category.
AAW Base: PM+SOC:
% Cumulative CC Harvest | % Cumulative CC Harvest
Code 5-45 years 45-80 years | 5-45 years 45-80 years
1 28 29 31 19
2 8 19 25 39
3 23 21 33 32
4 21 37 21 30
5 13 51 31 47
6 22 27 22 18
7 22 20 36 31
8 11 7 18 24
9 32 33 43 50
10 36 38 42 38
11 8 14 26 25
12 26 30 42 43
13 39 13 59 38
14 33 26 50 45
15 38 36 36 34
16 13 17 17 24
17 30 12 71 45
Min 8 7 17 18
Max 39 51 71 50
Average 24 25 35 34
Number of
Watersheds in
Moderate to
High Risk 8 9 13 13




Base and PM+SOC Models: Percent of Aquatic Anchor Watershed

with Clearcut Harvest 40 Years or Younger

Percent with Clearcut Harvest

1 2 3 4 5 6 7
Aquatic Anchor Watershed Number

8

9

10

11

12

13

B Base 5-45
OBase 45-80
OPM+SOC 5-45
OPM+SOC 45-80

Figure E-1. Percent quasin with cumulative clearcut harvest in 17 AAWs. Data are shown
for two models during two different periods for each watershed.
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