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Executive Summary

On behalf of the Board of Forestithe Board) the Oregon Department of Forestry (ODF) approached
0KS hNB3I2y ! vy A D SInsBrukeor NafulRésSuvc€s3INRclaridyctian independent,
outside revew of the body of science ODF considered as it evaluated forest management plans and
developed the Species of Conc€BOCrptrategy.Two products developed by ODF staff were the focus
of this science reviewthe Influence of Modeled Management Scenarios on Habitat for Species of
Concerd h5C3 wnndgl T KSNBI TiSN NEB&NNERSIN RatelFérests { h /
Performance Measures: An Evaluation of the Achievef@DE, 2009b).

INR identified (1) a timefficient project management structure that solicited and incorporated insights
from a Science Advisory Ted®ATromprised of OSU faduland federal researchers, (2) a review
process that enabled the SAT to accumulate discigpexific perspectives on the strengths and
weaknesses of the information the ODF report¢ODF, 2009 a, b) provided to the Board, and (3) an
agreement to reacltonsensus on the final interdisciplinary assessment of the informatiogpiorts

(ODF, 2009 a, Iprovided to the Board.

The purpose of the review and this SAT report is to: (1) characterize the environmental, economic, and
social analyses that were camcted by ODF in 2009 amiiscuss whether ODF analyses weoesistent

with best availablescience in each field; (2) identify and discuss gaps; (3) discuss the range of
uncertainty of expected outcomes as detailed in the ODF reports; (4) present othetovayrsduct

analysis or think about the questions, if applicable; and (5) recommend, if necessary, performance
measuredor measuing environmental, economic, and social outcomes.

The resources made available over the last several yaarsot sufficiento address the needs of the
Board and the stated objectives of this repditere is a fairly sizable disconnect between what is
wanted in terms of planning and justification for tB&®Gpproach and the resources available to do it
well. Our review of theexamined information, the planning process, and the supporting science is as
much a critique of that disconnect as it is the reports issued by ODF.

Given the time and resource constraintg faced, itwas not possible to review in detail every one of
the assumptions and outcomes that informed the development of limiting factors, surrogates and
performance measures plus species of concern (PM + SOC ) trends. Our SAT reviesddegsses
some of the more important gaps in assumptions and applicatiogiefsfic research in order to
illustrate the advantages of adopting more robust analytical methods.

Review of SOC Analysis

The objective of the PM+SOC strategy is to better balance the economic, social, and environmental
benefits. ie SO@nalysis idetified responseso specific biophysicalonditions. ODF used biophysical
conditions(e.g., amount of older forest) as surrogates for habitat for species, which is not supported by
current science. Nonetheless, the projections of these surrogate conditieemed to reasonably

A
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reflect the influence of forest management on these conditions. The trends in surrogate conditions were
consistent between ODF projections and those previously conducted by CLAMS.

It is critical to note thathe conclusions reachelly the ODF are in the nature of statements made
about the quantitative difference in conditions that result from implementation of the PN6®C
strategy. Based on the information available to the SAT, these statements are accurate and
supported by the aalysis undertaken However, this does not mean that these statements reflect the
state of the science or answer fundamental questions about economic performance or species
protection. Theamount of change in different surrogates does not necessarily desctheeffect of

that change, even when the surrogates reported are accurate representations of key driedfexcts to
species.

The field of landscape ecology, which integrates biophysical and social drivers of variation in landscapes

at different sales, is the appropriate discipline to address thestionof g K S 1 K S Méwh 5 CQ &
management strategy can me8Qyoals Analysis of effects to species in a modern landscape ecology
framework typically makes use asghisticated spatial statisticlgndscge habitat metricsand

concepts and methods from wildlife biology to characterize changkabitatl Yy R &4 LISOA SaQ NB & LJ
these change@~ahrig 2003 Turneret al,, 2001). Modern landscape ecology investigations often

predict themovement and disthutional patterns of organisms with mulicale simulation models

(Spieset al., 2007).To the extent that the ODBOC analysidoes notconsider the interactions of

process and pattern that result from management changes at multiple scales, and does akémse

2F NRodza (s &L} GAlffe SELIAOAG Y2RStAy3a (22faz hs5C
field of landscape ecology.

Key Issues

Based on our review of the SOC analysesraise several key issues that need to be taken into
considet A2y F2NJ GKS |ylfeasSa (KSiendhgigdhaforesy R F2N GKS
management plans for the northwegte coastal Oregon state forests:

9 Distinguishing conclusions from information

0o COMMENT: ODF does not provide conclusions per se f&Afdo reviewinstead,
ODF makes statements about the quantitative difference in conditions that result from
implementation of the PM + SOC strategihis information may be importanbut it
R2Sa y20 ySOSaal NRfte | ff20)adahodbpeiedVdly da o al
be affected by adopting a different management strate§yecies mayespond non
linearly to changes to surrogates (a threshold may trigger cascading gHange
example)or changes to surrogates may interact with other ecologiedterns and
processes at different temporal and spatial scales to create results not predicted by
measurement of surrogates.

o0 RECOMMENDATION: Use existing landscape ecology tools and models (described in this
report) to allow inferences about effects 80C



1 Uncertainty

o

COMMENTODF could havspecifiedthat information about species is incomplete and
effects to species are uncertain.

RECOMMENDATIONans shuld address uncertainties arthve the flexibility to adapt
to changing social views aboubkliversity protection, economic goods and services,
and other values

1 Combininginformation among state forests

o

COMMENT: Based on our knowledge of the current age class distribution of the
Tillamook and Clatsop State Fore#tsvould seem that projectins of future conditions
could vary onsiderably among these foresasid that benefits or risks to species could
also vary considerably witha forest androm one forest to another.
RECOMMENDATION: Impacts of changing policy should be approached $eparate
each forestasinitial conditions vary among forests and the context for the forests (the
surrounding forest conditions) also varies.

9 Lack of use of habitat models

(0]

COMMENT: The information provided to illustrate likely changes in habitat avgilabil
for SOGs based on using forest stand classes as surrogates for habitat for many of the
SOCSince habitat is a specispecific concepiumpingspecies into stand classes is a
crude estimate of habitadvailability

RECOMMENDATIOBbnsider the usef spatially explicit models of habitat availability
for species that include some of ti®OQ@onsidered in this report

1 Coarse, mesa, and finefilter approaches to ensuring protection of species

(0]

COMMENT: Though many species are listed as SOC addidieing represented by

the models, the aggregations of species into stand structural conditions ignore major
differences in their individual distributions, life histories, and ecological requirements.

In addition, there are many other species that abbk influenced by management
activitiesthat were not considered. guestion remains regarding the potential for

either positive or adverse effects on other species not selected for analyses
COMMENT:He ODF analyses assumed a direct relationship betveebiophysical class
and habitat for each of th&OQather than using the biophysical classes as surrogates
for other species that could occur on these forests as is typically done in this type of
analysis.

COMMENT: Since model projections are basestand inventory information and

growth modelsit seems that the ODF analysis could have explicitly considered the likely
changes in snag and log abundances, tree size distributions, and tree species
compositionover time.

RECOMMENDATIONatse, mesa, and finefilter approaches should be used to allow

a more comprehensive analysis of risks to biodiversity than siSpIg
RECOMMENDATION: Use of species specific habitat models, population viability analysis
models, or other approaches that are widelya#dable can be used to ensure that the
SOGre likely to persist under each of the management scenarios on each state forest.



9 Lack of spatial considerations

o COMMENTh5CQ& | ylLfeaAra o & idedtilyhawslirmogatest £ @ SELX A
changebut do nd relate that change to specific spatial and temporal relationships.

o COMMENT: Based on our interpretation of the models used in projecting future forest
conditions, assessment of the sizes and spatial arrangement of sggpeiesic habitat
patches or digibutions along the stream reaches would seem to be possible, but there
is little evidence of that in the documents provided.

0 RECOMMENDATIONDDF needs to conduct spatially explicit analysis.

1 Comparisons to appropriate baseline conditions

0 COMMENT: TheDF projections and summaries of relative differences in acres of
habitat between management plans may allow for a comparisgeians, but does not
provide a comparison to a reference condition that reflects the ecological capacity of
the system to meethe needs for each species or for ecosystems processes.

0 RECOMMENDATIONINSIderusing the historical range of variabjlif(HRVas a
reference condition in each region in which each state forest is located

1 Using stand types as surrogates for habitat

0 RECOGIMENDATION: Given the significance of #t&Cdn the comparative analyses
conducted by ODF, habitat should be defined for each species and should include the
structural and compositional elements of habitat necessary to support populations over
space andhrough time.

1 Use of other GIS data that could inform habitat availability

o COMMENT: Several of i Gdentified as important components of these ecosystems
were not analyzed apparently because of lack of information.

0 RECOMMENDATION: Combining informdtiom other data layers with informatin on
overlain stand conditiongyr more ideally included within species specific habitat
models would allow a more complete understanding of habitat trends over time.

9 Considerations of dispersal habitat especiallyrfepecies with limited mobility

o COMMENT: Without a more complete understanding of the risks associated with
changes in landscape connectivityis not clear how much confidence we can place in
projections that simply show changes in a surrogate for laalaivailability.

1 Considerations of thresholds and tipping points in achieving anticipated results

o COMMENT: Wneed to ask if synergies among these stressors and uncertagotits
lead to a tipping point for any of the species.

9 Limited use of availabldterature to not only support statements made

o COMMENT: Although we are sure that ODF staff are aware of literature beyond what
was cited in the two documents that we were asked to review, the literature cited
sections are indeed very sparse and some eftitghly relevant information collected
on state forest land was not included.

T [FO1 2F a20Altsx SO2y2YAO:X FyR €S3alf aft AYAGAY3

o COMMENT:&:ial, economic, or legal factors are not considedi@uiiting factorg in the
SOC analysi%he lack of analysiof these factors may lead to ineffectual choices and

Vi



decisions as the Board of Forestry moves forward with policy decisions, regardless of the
soundness of théiophysical analysis.
o w9/ haa9b5!¢LhbY /2YAARSN] 420A L ingfachr&2y 2YA OZ

Management Scenario Effects

Under the time constraints of this reviewg wereunable to examine each of the &DCODF includd

in its analysednstead, we useded tree voles, northern spotted owland aquatic amphibians to

illustrate an dternative approach that ODF could useanalyze effects omdividual species. The review
structure used four questions to determine if other science is available and how it can be integrated into
the ecological effects analysid/e donot offer a complée list of information needs but rather

components that do not appear to be incorporated in the modeling scenarios.

CLAMS

LYy 2NRSNJ (G2 LINRPGARS Iy AYRSLISYRSylG FaaSaayvySyid 27
analysis, we extracted trendsr structural classes and predicted habitat for three species on the

Clatsop and Tillamook State forests using@uastal Landscape and Modeling Sys(EtmAMEbase

case We compared trends in structural conditions and habitat between the ODF basarmdske

CLAMS base case simply as a way of characterizing consistenciessisteogies in trends over time

but do not make assumptions about which projection is most accurate. Rathere trends are

consistent we assume that the trends are more lkiel be realistic projections whereas inconsistencies

raise questions about one or both model projections and accentuate uncertainties associated with
interpretations of risk to resourcedt is important tonote that we did not rerun the CLAMS projecti®n

under the PM + SOC assumptions to compare trends with the ODF PM + SOC projections. Such an effort
would have entailed much more time afishdsthan were allocated to this review process.

Based on the similarity between the trends produced by CLAM$iaadc Qa | | NBSad FyR | | 0.
for the current management approach, we can assume that the results would similarly approximate ODF
conclusions about the percentage of land in various cover types.

In summary, the base case projections were reasonably stemsibetween ODF projections and the
CLAMS projectionsThis increasesonfidence that the ODF projections are indeed reasonable
representations of stand structural conditions likely to be seen in the future under both scenarios.

Review of Performance Measures

Our review of scientific informatioconsidered in developing and evaluating the forest management
plan strategies suggests to us that current analyses have not utilized the full breadth of methods and
information potentially available. The analysias focused on examining several performance measures
intended to address socioecondcrand environmental factors. Wavaluated each of these

performance measures according to how well they meet indicator effectiveness criteria ensuring
relevance, undettandability, reliability, and accessibility:

Vil



Relevan ¢ each indicator shows you something about the system thatry@edto know;

Easy to understand each indicator is clear and transparenglysociateds A 1 K g K| (i & 2 dzQNB
trying to measure;

1 Reliable andvalidg each indicator collects information thatéensistently corregtand

1 Accessible; each indicator uses information thatessily and regularly collected

= =4

In our opiniononly Performance Measure 1 fully meets these criteria and might be considered
successful application of available science information. Other performance measures provide only
partial information pertaining to the environmental and socioeconomic factors they are intended to
address. Performance Measures 2 and 3 lack informatiooritesg the potential impacts of forest
management changes on the direct and indirect financial contributions to communities and to local and
state government. Performance Measures 4, 5, agdubile relevant to the longerm productivity of

many ecosys®m goods and services, aguadissociated resources, and habitat foruite of politically

or legally significant specigdack information on the monitoring needed to understand occurrences

and changes in distributions of diseases and especially irvagecies in these foresthey alsdack

clear articulation as to how the metrics trigger management changes and policy decisions. In the case of
Performance Measure, &he relationships between the data and the function of the habitat to sustain
populations of each focal speciese not supportable.

Performance Measure 7 lacks information characterizing potedtiahges in the supply and demand

for recreation in state forests. Similarly, Performance Measures 8 and 9 could include additional
informationaddressing public and stakeholder involvement and Oregotiamareness and support of
management changes under consideration. Additional performance measures characterizing potential
influences on community webeing and ecosystem servicesuld have ao been considered

In our view, there is a reasonable chance that the incompleteness of the performance measures
examined may be sufficient to mischaracterize the anticipated impacts of proposed forest management
alternatives. ODF (200®rationalizes thebsence of key information by stating the unavailability of
needed data to fully implement the performance measures outlined. However, we do not feel that the
absence of key data owes to any shortcoming in existing scientific method necessary to develop o
procure needed data.

We recognize that funding and other constraints may obligate state agencies to do more with less. But if
this is the case, perhaps a different set of performance measuoegsfor which complete data are
alreadyavailabla mightbe mnsidered by the Board his might necessarily entaitknowledginghat

some potential effects are left unmeasureiternatively, the Board might consider investing in the
resources necessary to conduct the type of comprehensive analysis they envitsienwgy, dgven that

the information, process and science will never be perfect or complete, moving forward with elements
common to the existing plan and the proposed SOC guidelines should only proceed using landscape
ecology and adaptive management framarksand with full recognition and acknowledgemt of

potential shortcomings regardingxisting data and analysis

This executive summary serves as a consensus statemegit ofembers othe SAT.
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Introduction

Background and Project Purpose

The Northwest and Southwest Forest Management Plans (FMPs) provide management direction for over
600,000 acres of forestland in Oregon. Currertily ©regon Board of Forestfthe Board)s examining

a potential balance of benefitprovided through forest management on these forests and is considering
two changes to the existing forest management plans:

1. Replacing reliance on the Draft West Oregon Habitat Conservation Plan (HCP) for habitat
protections and replacing it with a set strategies to manage for terrestrial and aquatic
vertebrate species of concern; and,

2. Recalibrating the stand structure classes in the Northwest FMP to reflect a rang&0%30or
complex structures (defined as Layered and Older Forest Structure).

Onbehalf of the Boargdthe Oregon Department of Forestry (ODF) approached the Oregon University
{ @ &4 G S Y Qrstitute fiot Natiiral Resources (INR)donduct an independent, outside review of the
body of science ODF considered as it evaluated forest manadeptaers and developed the Species of
Concern Strategytwo products developed by ODF staff were the focus of this science review:

1 The Influence of Modeled Management Scenarios diitatefor Species of Concef@DF,
Handpl T KSNBFFISNI NSEFSNNBR G2 Fa a{h/ Fylfe&anra:
RAFTFSNBYG YFyFr3aSyYSyid adN)raGdS3aIasSa 2y nn RAFFSNE)
GfE AYAGAY 3 FI O0 2 Niwlédges thét it provides compdratiye] not-n€csyagily
analytical results. It describes how key indicators (e.g., amount of late successional forest)
differ under the two different management strategies.

1 TheBoard of Forestry State Forests Parfance Measure@ODF, 2009b). In addition,
background references included in the docurhéitted Board of Forestry State Forests
Performance Measurdgmployment & Personal Incomere also cosidered during the
review.

Purpose of this report

The purpose of this review report is {d) characterize the environmental, economic, and social

analyses that were conducted by ODF in 2009diaduss whether ODF analyses weoasistent with

best avdiblescience in each field; (2) identify and discuss gaps; (3) discuss the range of uncertainty of
expected outcomes as detailed in the ODF reports; (4) present other ways to conduct analysis or think
about the questions, if applicable; and (5) recommeahdecessary, performance measurfes

measuing environmental, economic, and social outcomes.


http://egov.oregon.gov/ODF/BOARD/docs/June_3_2009/2_Att_1.pdf
http://egov.oregon.gov/ODF/BOARD/docs/June_3_2009/3_Att_1.pdf

Project Approach

This review solely focuses on the science considered, and gaps that may be present in the science
considered, by ODF in its developmentiud Species of Conce(B8OCYytrategy and the Boafdla
performance measures. This is not a review of the management decisions themselves, as these are
informed by policy considerations in addition to the technical information. The intent of the review is to
provide the Board and ODF with an independent scientific perspective on the information on which
future decisions could be based.

INR identified (1) a timefficient project management structure that solicited and incorporated insights
from a Science Adwsy Team(SATromprised of OSU faculty and federal researchers, (2) a review
process that enabled the SAT to accumulate discigpexific perspectives on the strengths and
weaknesses of the information the ODF report¢ODF, 2009 a, b) provided to tBeard, and (3) an
agreement to reach consensus on the final interdisciplinary assessment of the informatépoits

(ODF, 2009 a,)lprovided to the Board.

Management structure of the review

The project team consisted ofRxroject Managewho oversaw le project team and the production of
the key deliverables;raSATChairwho facilitated the work of the SAT; arterdisciplinary SAT
comprised of OSU faculty and federal researchers with expertise in forest management research in
Oregon; andecondary eviewersrom Portland State University, Oregon State Univergity,University
of Oregon, the U.S. Forest Serviaad the National Center for Ecological Analysis amdh@sis in Santa
Barbara, Californiavho critically reviewed the STreport.

Selection of the Science Advisory Team (SAT)

G! RSTSyairofS aeadSyl iia0 NBdlySéadekik stidrfisis inahg fielddzk £ A F A
dzy RSNJ 6 KAOK G(GKS NBGASYH ljdzSalirazy Fritta gK2 R2 y2i
2008:4). Baed on this goal, INR engaged researchers from four academic units within Oregon State

University and from the U.S. Forest Service.

The intent of the SAT selection process was to identify and solicit scientists considered to be top experts
in their fieldsto participate on theSAT (Table 1JThe SAT was interdisciplinary to ensure, to the degree
possible, that the underlying scientific issues related to the social, economic and environmental aspects
of the question(s) (seReview Approachelow) were undestood and that the current state of

knowledge could be relayed to the Board in a manner that could be applied to Oregon forest
management decision&ll SAT members were familiar witie Oregon State Forests Management

Plan



http://egov.oregon.gov/ODF/STATE_FORESTS/FMP2010rulemaking.shtml#northwest
http://egov.oregon.gov/ODF/STATE_FORESTS/FMP2010rulemaking.shtml#northwest

Table 1. Characteristics of the INR Science Advisory Team

Characteristic Description

Independence Members of the SAT should be independent of the Board of
Forestry and of ODF. They should be selected by the Chair of
the SAT and the Project Manager. The Chair should be a
senior scientist with knowledge of forest management in
Oregon and has no direct affiliation with the Board or ODF.

Credibility Members of the SAT should be senior scientists with tenure
or a comparable level of professional stature and who are
recognized by their peers as being experts on natural
resource issues.

Balance Despite the desire to be objective in interpretation of scientific
information, professional perspectives and interpretations are
based on individual knowledge and research experience. The
members of the SAT should represent, to the degree
possible, philosophies that span a range of views.

Interdisciplinary Members of the SAT should be interdisciplinary in their
approach to the problem. In this approach the resulting
analysis of the existing state of knowledge is truly different
than a result that would be achieved through individual
reports from multiple individuals.

Consensus The SAT should agree at the outset that each of the resulting
report(s) will be those that represent a consensus of the
appropriate sub-committees (i.e., environmental, economic,
and social) of the SAT. The SAT should also agree at the
outset that the integration report will be a consensus report.
In only rare cases would a minority report be offered in
addition to the SAT integration report.

Transparency The report issued by the SAT will be available for input by
other scientists for a specified period to allow additional input
to the assessment. Using the approach that with enough
eyes on a problem even complex problems are solvable, the
SAT can take advantage of input from other scientists and
stakeholders to ensure that they have thought through the
issues as completely as possible.

Reliability The report produced by the SAT should clearly explain,
where possible, the levels of certainty and uncertainty
associated with their findings.

Advisory The SAT needs to realize that their information is only part of
a decision-making process. The SAT is being asked to
assess the technical basis for management decisions; they
are not being asked to give management recommendations.

Review process

The purpose of the science review was to examine the models arodptsused in two ODF

documents (se®ackground and Project Purpasection) and determine whether the relevant science

information was considered, reasonably interpreted, and applied with consideration to uncertainties

and consequences. These two ODF doents, in addition to this review, are being used to assist the

BoardinRS @St 2LIAYy3 YR S@lfdzz GAy3a hNB3I2y ail S FT2NBadl:
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The Board was specifically interested in having the SAT consider the following questions, wifieh set
parameters of the review:

1 Are the environmental, economic, and social analyses conducted and reported by ODF
consistent with the science in each field?

1 Are the conclusions supported by the analysis?

1 What is the weight of evidence that supports onélacts with the conclusions?

o Based on this weight of evidence, what range of conclusions could be reported instead of
the specific conclusions drawn by ODF?

1 What other ways are there to conduct the reported analyses?

1 What other ways are there to measueavironmental, economic, and social outcomes to
facilitate forest management decision making?

To address these questions the review process consisted of: (1) holding six SAT meetings to discuss the
scope of the worKincluding the questions participatingin a public meeting, speaigto ODF staff to

gather additional documentation, disclisgand revievingthe primary andsroup 1documents, and

discusigd KS {! ¢Qa NBOASG NBLRZNIT O6HO pAnaysddduy 3= OF (1 f
documents Appendix A; (3) reviewing the primary documents; (4) engaging in outreach; (5) writing

and revising the SAT review regand (6) having the repotindergo secondary reviewfAppendixB)

and public commenfAppendix ¢

Systematic methods were used to gattand catalogue documents (i.e., peer reviewed and-peer

reviewed literature, agency reports, etc.). In addition to the primary documents of this review, three
groups @ documents were catalogued\ppendix A Group ldocuments consist of documents

referenced in the two primary ODF reports and include documents the SAT requested from ODF, such as
additional information about the models used in the SOC analgsmip 2are documents that the SAT

cite in this review report and documents that the SAT jed as a representative sample of the

science but are not referenced in this review rep@toup 3documents are ones that the public

submitted to the SAT prior to the writing of this report as part of our public outreach efforts.

Transparency and inputas a very important part of the review process. Several opportunities were
provided to the public to participate. A project website was established at
http://oregonstate.edu/inr/node/232 A press releasabout the project and a public meeting was
posted on the project websitdt wasalsosent via U.S. mail and electronically to several contact lists,
including those of the Independent Multidiscipling®gience Team (IMST), the Boandd ODF, among
others A public meeting to introduce the project was held 1 October 2010, at the OSU Campus in
Richardson Hall. The public was invited to suggest sciatatedreferences that the SAT team could
take under consideration (all references provided by the puliiar to the production of the first draft
of this report were catalogued in an Excel datab&@mup 2documents).The SAT Chair and Project
Manager also presented the draft Executive Summary and arvieveof the process at a 5 January
2011 Board meetig in Salem, Oregoithe public was invited to comment on the SAT review document



http://oregonstate.edu/inr/node/232

when it was issued duringtwo-weektime period Substantive public comments were added as an
addendum to the final SAT review report (F&gpendixC).

A secondary reew process was used to ensure that the SAT report addressed only its charge and did

not go beyond it, that the findings were supported by the scientific evidence and arguments presented,

and that the report was impartial and objective. The SAT was askedpond to,if necessarybut need

nothave agreedwith (G KS AYRSLISYRSY(d aSO2yRINE NBJASHESNI 02 VY)
NE @A S #Appendli#BS Thiswas examined by thEATChair and Project Manager to make sure that

the report review criterighad been satisfiedFive experts from the University of OregonytRond State

University, Oregoi®tate University, the U.S. Forest Service, and the National Center for Edologica

Analysis and SynthesisCalifornia served on the secondary review team.

Organization of the Report

The report is organized as follofsS O A 2y H LINBaSyida (KS {detiQky NEJAS s
issues and management scenario effeatsd includes the Coastal Landscape and Modeling System

(CLAMS) analyses of state sture classes for all state forests, wildlife for state forests, and steelhead

and Coho intrinsic potentiabection 3 reviews each of the nine Board of Forestry state forests

performance measures and suggests additional performance measures. Sectamidtegrated

conclusion of the work of the SAT.

The recommendations presented in the report are meant to stimulate discussion among the members
of the Board of Forestrynot be the definitiveoptions available to the Board in their future discussions.
The appendices provide the background documents, making the review process more transparent.

¢CKAa NBLER2NI asSNpSa Fa GKS {!¢Qa FTBoaMlIf NBJASH | yR



Review of the SOC Analysis

Introduction
Overview of ODBi6s SOC analy

In 2009 the Board directed 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 farancial contributions to government services and for fish

wildlife habitat in the next two decades (ODF, 2808) £ In April 2009, ODi~working with the Oregon
Department of Fish and Wildlife (ODFRWjrafted a proposed set of SOC strategies in wife

scentific and policy baseare described in the Northwest State Forest Management Plan (FMP), the
2005 Oregon Coast Coho Conservation RXDCCPand the 2005 Oregon Conservation Strategy.

As requested by the Board, the purpose of ODF's analysis wagviol@ia relative assessment of risk
and benefits to habitat for 48O0etween two modeled forest management scenarios. The ODF
analysis concentrated on trends in a small set of habitat conditions that result from modeled forest
management scenarios andémded to estimate the relative probability that potential FMP
modifications would maintain and enhance habitat as compared to the current FMP. The specific
objectives of the ODF SOC analysis were to:

1 evaluate if modeled management scenarios that striveneet performance measures with SOC
strategies (PM+SOC) will maintain and enhance habitats for species of concern; and,

1 compare PM+SOC model results to a model simulating current approaches under tlte FMP
original Implementation Plan landscape designsgiterm structure goals, and draft habitat
conservation plan strategies (Base model).

ODF compared trends in forest structure under two modeled scenarios to determine how each scenario
would maintain or enhance habitats for 8DC The two model scenariaharacterized: (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).

The analyticalramework (Figure 1for the SOC analysis centered on the identification of the limiting
factors, the relationships between limiting factors and forest management, and the surrogates for these
relationships for each of the SOC (See ODF,&@09nore detadls about the methods).



‘:|\n ies of Concern

{(Oregon Conservation Strategy and Sensitive Species List)

l

Publizhed Limiting Factors lor Individual Species

or Liroups ol Species

l

.\--=|||_'_|~1|- ins regarding how lorest management

influences /relates to the limiting factor

!
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management influence on Limiting
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l

Result: Surrogate trends under

Base and PM+350C Management

sSCenarios

!

Implications for Species of Concern: Prabahility that

Models will Maintain or Enhance Habitat

Figurel. Schematic of ODF&6s analytical framework for evaluating
Figure reproduced from the SOC analysis (Figure 1 in ODF, 2009a).

ODF acknowledged in the repdhat the selection of surrogates is limited to those that could be
extracted from the H & H model, and that in some cases the limiting factors could not be related to
modeled surrogates. As such, ODF's SOC analysis primarily focused on a subsé himitia@factors
mentioned in the analysis.

Overview of the review of the SOC analysis

In this section, we provide a general overview of the approach taken by ODF staff in providing estimates
of likely changes in availability of habitat for fish anitbiife species identified 88OCAlthough we

point out general concerns with some of the approaches taken, we want to emphasize that the staff was
charged with an overwhelming task in a short time frame



Review of the SOC analysis conclusions

The objeditve of the PM+SOC strategy is to better balance economic, social, and environmental benefits.
TheSO@nalysis identified responsés specific biophysicalonditions.ODF used biophysical
conditions(e.g., amount of older forest) as surrogates for hatlite species, which is not supported by
current science. Nonetheless, the projections of these surrogate conditions seemed to reasonably
reflect the influence of forest management on these conditions. The trends in surrogate conditions were
consistent betveen ODF projections and those previously conducted by CLAMS.

The SAWasasked to review ta conclusions made by Offtowever,ODF does not make conclusions as
such. Instead, ODF makes statemartgardingthe quantitative difference in conditions thagsult

from implementdion of the PM + SOC strategys noted below, based on the information available to
the SAT, these statements are accurate and suggabbly the analysis undertakeHowever this does
not mean that these statements reflect the stataf the science or answer fundamental questions
about economic performance or species protectidteamount of change in different surrogates does
not necessarily describe theffect of that change, even when the surrogates reported are accurate
representdions of keydrivers of effects to specie§pecies mayespond norlinearly to changes to
surrogates (a threshold may trigger cascading charfgeexampleln addition changes to surrogates
may interact with other ecological patterns and processesfé&mnt temporal and spatial scales to
create results not predicted by measurement of surrogates.

The field of landscape ecology, which integrates biophysical and social drivers of variation in landscapes

at different scales, is the appropriate disaigito address theuestion2 ¥ ¢ KSGKSNJ h5CQa ySg
management strategy can me8O(rotection mandatesModern landscape ecology research

investigates the interactions of processes (e.g., disturbance processes) and pattern (e.qg., theidistribu

of older faest patches)The field of landscape ecology acknowledges that many ecological outcomes

(e.g., species viability) vary with the scale of observation (e.g., watershed or fegien(Turney2005

Levin 1992).Analysis of effects to species in a modemdscape ecology framework typically makes

use of gphisticated spatial statistickandscape habitat metricand concepts and methods from

wildlife biology to characterize changeshiabitatl Y R & LJSOA S&4 Q NB a (Bahyige803;i 2 (1 KSa&
Turneret al., 2001).Modern landscape ecology investigations often predictri@/ement and

distributional patterns of organisms with muktale simulation models (Spiesal., 2007).

To the extent that the ODF report does nobnsider the interactions of prass and pattern that result

from management changes at multiple scales, and does not make use of robust, spatially explicit
Y2RStAy3 (22faX h5CQa8 YSiK2R&a Olyy20G 6S &alAR (2 N
Given the time and resource gstraints faced by the SATwhs not possible to review in detail every

one of the assumptions and outcomes that informed the development of limiting factors, surrogates

andPM + SOC trend$his documenaddresses some of the more important gaps in agstions and

applicatiors of scientific research in order to illustrate the advantages of adopting more robust

analytical methods.



ODma al y I 3SY Sligcissign Ofeffettd\d salmonids illustrates how a landscape ecology
framework might yield diffeent conclusions than the summary of limiting factor trends analysis. Coho,

Chum, Fall Chinook, Spring Chinook, Coastal Cutthroat, Winter Steelhead, Western Brook, and Pacific
Lamprey are listed &88OCComplex Forest Structurgumulative clearcut acre@g amount of stands less

than 20 year®f agethat exceed 30% of watershed area, and amount of harvest within riparian areas
areselected asurrogatéd T2 NJ ¢ 0 SNE KSR HmitygQeittdisp §DFsbafey taturdd h 5 CQa&
different management scarios these conditiongould vary These statements are ewrate; however,

this comparison does not necessarily answer the underlying question of interdeattwill be the effect

of changednanagement practiceon theSOC2 | y & ¢ S NJ { K A analystz®auid Aeedfic h 5 C QA
address the current spatial arrangement of habitat, the processes that create that habitat, and the
interactions of watershed processes and human management.

The aiestions that the SAT has beasked by ODF to answer include:

1 Are the environmental, economic, and social analyses conducted and reported by ODF

consistent with the science in each field?

1 Are the contusions supported by the analyse

1 What is the weight of evidence that supports or conflicts with the conclusions?

o Basedn this weight of evidence, what might be the range of conclusions that could be
reported instead of the specific conclusions drawn by ODF?

1 What other ways are there to conduct the reported analyses?

1 What other ways are there to measure environmental, emoiic, and social outcomes to
facilitate forest management decision making?

Thefollowing matrix (Table 2summarizes the limiting factors, surrogates for limiting fact&QC
affected, andconclusions reached by ODF (statements that compare the bastegjrto the PM + SOC
strategy as reported in the ODF Management Scenario docuhé&aiimns to the right are responsive
to the questions above but may not provitlee exact answer being sougfthe table should be
interpreted as follows:

Consistent withscience?A simmary answer to the questiodt ! NB G KS Sy @ANBYYSy il
conducted and reported by ODF consisterittvihe science in each field? &, Sa4é¢ YSlIya @K
the analyses conducted are consistent with the science in each field.

Conclusions supprted by analysis?A simmary answer to the questiot ! NB  {lisins 02 y O
supported by the analyseKla this column the SAT is responding to whether or not the base

versus PM + SOC comparisons summarized are accratér , S&¢ YSlFya Gl { GKS
accurate. The SATnst offering a judgent as to whether legal or social expectations for

species protection are being met.

Weight of evidence A simmary answer to the questiot 2 K 4 A &4 (GKS gSAIKG 2F
supports or caflicts with the cont dza A  thid ¢olimn the SAT is noting whether there

other methods orscientific information available that might offer a different perspective on the

affects tothe SOC! &, S&¢ | yag SN YiBdthygdd orsciensfiblBformabdd 2 (0 K S NJ
availale.




Other ways to conduct analysis® simmary answer to the questiot 2 K+ & 2 0 KSNJ gl &a
there to conduct the reported analysesih this column, the SAT is offering a judgment as to

whether there are other ways to conduct an analysis of affec8®athat are standard or

acceptable practice in wildlife biology and/or landscape ecalbgy & , S&¢ YSIya GKI G
other ways to conduct the analysis.

More detailed answers to the questions posed by the ODF can be found iatregine within this

document. The final question abové:2 KI G 2GKSNJ gl &a | NBE GKSNB G2 YSI a
FYR a20Alf 2dzi02YSa G2 FILOAftAGIGS FT2NBad YIyl3asSys
throughout the narrative of this document.
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Table 2. Summary of the limiting factors, surrogates for limiting factors, species of concern affected, conclusions reached by the ODF

No. | Limiting Surrogate Assumptions | SOC PM + SOC Consistent Conclusions | Weight of | Other ways to
Factor for Limiting compared to | with science? | supported evidence. conduct
Factor Base by analysis? analysis?
1 Amount Late- Amount of Complex American Base = 20% No Yes Yes Yes
ional Lan r r Marten mor mplex . . .
successional | Landscape | stucure | Maren | Moo SomeX | (amount ofate- | (summaries | Other | (Spataly expic
Structure provide habitat | Red Tree year 80 than succ_:essmnal appear definitions of _models allow
components Vole, Spotted | PM + SOC. habitat alone accurate) late _ inferences about
needed for owl, Olive- _does not allow successional; | pattern)
suitable habitat | sided inferences other ways of
for the affected | Flycatcher about effects to measuring
species. late- _ pattern)
successional
species;
comparison to
reference
conditions are
standard
practice)
2 Amount Late- Percent of Complex Marbled Base = No Yes Yes Yes
successional Landscape stands need to | Murrelet additional . . .
forest (2): in Older be present on 15% of the (Itis unclear (Summaries (Spem_es ((_3rovvth and
Forest (> the landscape Bald Eagle landscape that >100 year appear occurin yleld_ models can
Amount of 100 years for an Ospre over PM + old stands are accurate) specific areas; | provide more
large nesting old) extended prey SOC. sufficient to spatially temporally and
trees period of time develop habitat explici_t spatially explicit
to develop structures modeling results.)
large diameter reported.) necessary for
and large conclusions)
branch
structure
required for
nesting by
marbled
murrelets and
bald eagles.
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No. | Limiting Surrogate Assumptions | SOC PM + SOC Consistent Conclusions | Weight of Other ways to
Factor for Limiting compared to | with science? | supported evidence. conduct
Factor Base by analysis? analysis?
3 Amount of Amount of Targets for California Before 25 No No No Yes
n n Lan mounts of Myoti r . .
e, | Lomdscape | smounser | Mol | yesrsbase | s nearto | (Thereisino (vodes, .
Forest downed wood Frlng_ed SOC have the vv_hat extent estimate DecAI_D_eX|st for
Structure are higher for Myotis same amount different provided for quantifying
(percent OFS than for Long-legged of snags and zzgucégrarl vid thnr]eshncild f effecits tcf>r m
OFS) other structural | Myotis downed logs. d'ﬁg provige amounts o Species 1ro
stages in the ifferent habitat | habitat marja_gement
EMP. Silver-haired | After 25 years, | structures) structures decisions
Bat base = 12% necessary or
more shags comparison
Clouded and downed to reference
Salamander | |ogs than PM conditions.)
+ SOC.
4 Fragmentation/ | Number of Larger patches | American Base = 1-9 No Yes Yes Yes
>
Patch Size gtorrl:]gtarxe mt%\?:gfr:ggirgt. _I\I{Iraerée\?c,)llzled ;ncc;(raepa%gggs (Patch size (Summaries (Many other (Analytical tools,
Patches (> Larger patches | Marbled than PM + alone does not | appear Iand_scape_ €9,
120, 200, are less Murrelet, socC. accur_ately accurate) metrics e_X|s_t FRAGSTATS,
520, or 2180 | susceptible to Spotted Owl describe for quant_lfy_lng exist f_or_
acres) edge effects. Base = 14 Iandscape_ and qualifying quar_ltlf_ylng and
For red tree more >520 fragmentation) landscape qualifying
vole, larger acre patches scale _ landscape _scale
patc,hes are than PM + fragmentation) | fragmentation
more likely to Soc effects)
provide for Base = 65
self-sustaining more >200
populations. acre patches
than PM +
SOoC
Base = 10-95
more >120
acre patchest
than PM +
SOC

12




No. | Limiting Surrogate Assumptions | SOC PM + SOC Consistent Conclusions | Weight of Other ways to

Factor for Limiting compared to | with science? | supported evidence. conduct

Factor Base by analysis? analysis?
5 Fragmentation/ | Acres <20 Stands < 20 American Base = 10% No No Yes Yes

L|m|ted years old ?:Srrssoelr?t . _Il\{lraerée\r;(,)lI;ed :%fgsﬁﬁgg PM (Unclear why (Th_ere is no (Many other (Analytical tools,

Dispersal barrier to + SOC. stands <20 estimate landscape e.g.,

Ability movement present barrier provided for metrics exist FRAGSTATS,
and/or to movement) threshold for quant_ify_ing exist f_or_
dispersal amounts of and qualifying | quantifying and

<20 forest landscape qualifying
habitat scale landscape scale
creates fragmentation) | fragmentation
effects or effects)
description of
reference
conditions.)

6 Watershed Complex Watersheds Coho, Chum, | Base =51% No No Yes Yes

e () et | e | G| hyaa [ won | (nereisno | Spataly | (naaltols,

Hydrology, the complex Chinook contribution to estimate explicit e.g.,

Water Quality, landscape structure are Coastal ' PM + SOC = streams varies provided for desc_riptions ST_REAMWOOD,

Wood level and in beneficial for Cutthroat, 32% c_omplex with threshold of required for exist f_or

Recruitment the Aquatic | watershed Winter forest in 80 topography, large wood accurate describing large

Anchor functions such | Steelhead, years. and amount of needed for estimates) Wood_ _
Watershed as large wood | Western late . salmon contributions to
AAWS; at recruitment Brook, and succe'_ssmnal recovery streams)
current, 20, and stream Pacific wood in a . target_s or
40, and 80 temperature. Lamprey Watershe_d will description of
years. _have vanable refert_ence

influences in conditions)

different

watersheds).
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No. | Limiting Surrogate Assumptions | SOC PM + SOC Consistent Conclusions | Weight of Other ways to
Factor for Limiting compared to | with science? | supported evidence. conduct
Factor Base by analysis? analysis?
7 Complex Fish Complex Increasing Coho, Fall Base = Twice | No No Yes Yes
Habitat Forest complex forest | Chinook the numbers . . .
Structure at | structure in (especially in | of AAWSs have (qud . (Th_ere IS o (Spe_ltl_ally (Analytical tools,
the watersheds will | larger rivers) | beneficial contrlbutlon_to estimate eXpI'C.'t . €9,
landscape increase levels of streams varies provided for desc_nptlons STREAMWOOD,
level and in probability to complex forest with threshold of required for exist TOT
AAWS: at provide large structure by topography, large wood accurate describing large
current, 20, trees for year 80 than and amount of needed for estimates) Wood_ _
40, and 80 instream PM + SOC late _ salmon contributions to
years. complex succe_ssmnal recovery streams)
habitat. Data wood in a . targets or
from \évatershe_d lc\;lv'” defscrlptlon of
ave variable reference
Curre_n_t \;v:;?rzgsd influences in conditions)
Condition yses, different
Coho watersheds).
Assessment,
Oregon Coast
Coho
Conservation
Plan (OCCCP)
on current
habitat
condition
8 Watershed Cumulative | Watersheds Same as Base = No No Yes No
Function (2): Clearcut with a range of | above Cumulative . .
( ) harvest in cumulativzgl clearcut (Unclear how (Th_ere IS no (Sp"’.‘t'."""y
Water Quality | .o 40-year | clearcut ranges from 7- thresholds were | estimate explicit
(stream time frames acreage 51% established and | provided for desc_nptlons
temperature), in AAWS present a how amount of | threshold of required for
Wood ' range of risks PM + SOC = clearcut harvest | large wood accurate
Recruitment to watershed Cumulative interacts with needed for estimates)
function - clearcut other key salmon
based on ranges from variables such recovery
17-71% as road targets or
Pollock et al. networks.) description of
(2009) and reference
Reeves et al. conditions)
(1993)
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No. | Limiting Surrogate Assumptions | SOC PM + SOC Consistent Conclusions | Weight of Other ways to
Factor for Limiting compared to | with science? | supported evidence. conduct
Factor Base by analysis? analysis?
9 Hydrology Stand less If stands less Fall Chinook, | PM+SOC =in | (Unclear how No Yes Yes
than 20 than 20-years Spring years 20 and thresholds were . . . .
Years in exceeds 30% Chinook, 80, four out of | established and (Th_ere IS ho (Spe_ltl_ally (Spatially explicit
AAWS; at of the Coastal 17 AAWs how amount of | €Stimate eXpI'C.'t . models (e.g.,
current, 20, watershed Cutthroat, exceed 30%. younger forest provided for desc_nptlons .CLAMS) allow
40, and 80 area thereis a | Winter interacts with threshold of required for !nferenges about
years. risk to Steelhead, other key young forest accurate interactions of
increasing variables such retarding estimates) young forest
small peak as road salmon cover and
flows (<5 year networks.) recovery distinct stream
return period) targets, or reaches/habitat)
based on description of
Grant et al fe“er?f‘ce
(2008). conditions)
10 | Riparian Amount of Greater Coho, Fall Little No No Yes Yes
Function: Clearcut harvesting Chinook, difference in . . . .
Large Conifer and within 100 feet | Spring risk between _(Measurement (Th_ere IS o (Sp"’.‘t'."""y (Spatially explicit
trees in Thinning of streams Chinook, base and PM IS most estimate eXpI'C.'t . models (e.g.,
riparian areas, | Harvest in risks a Coastal +S0C meaningful provided for desc_rlptlons CLAMS and
wood Riparian reduction in Cutthroat, When_ _related to | threshold of required for STRE_AMWOOD)
recruitment, Areas for overall wood Winter specific stream | young forest accurate allow inferences
shade AAWSs and recruitment in Steelhead reaches/ SF’?‘C”"C retarding estimates) f”‘bOUt .
Management | small streams | Western ' salmon habitat) | salmon interactions of
Basins; at 5, | and increases Brook and recovery young forest
20, 40 and in stream Pacific target_s or cover and
80 years. temperature. Lamprey. description of distinct stream
Risk ranking of refert_ence reaches/habitat)
High, conditions)

Moderate, and
Low based on
Pollock (2009)
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No. | Limiting Surrogate Assumptions | SOC PM + SOC Consistent Conclusions | Weight of Other ways to
Factor for Limiting compared to | with science? | supported evidence. conduct
Factor Base by analysis? analysis?
11 | Water Quality: | Amount of Greater Coho, Fall No difference No No Yes Yes
Summer Clearcut harvestin Chinook, in risk to . . . .
stream and within 108 feet | Spring fiparian _(Measurement (Th_ere is no (Spe_ltl_ally (Spatially explicit
temperature Thinning of streams Chinook, functions IS most estimate eXpI'C.'t . models (e.g.,
Harvest in may increase Coastal between the meaningful provided for desc_rlptlons CLAMS and
Riparian stream Cutthroat PM+SOC and when related to | threshold of required for STREAMWOOD)
Areas for temperature Winter ' base models specific stream | young forest | accurate allow inferences
AAWS and Risk ranking. of | Steelhead in reaches/specific | retarding estimates) about
Management | High Western ' management salmon habitat) | salmon interactions of
Basins; at 5, | Moderate, and | Brook and basins. recovery young forest
20, 40 and Low. Pacific Larget_s or f g?"’.er and
. _ L escription o istinct stream
80 years Wider buffers Cacr)n Bre(;y,é s reference reaches/habitat
maintain and conditions)
amphlblan Columbia
Species Torrent
E_chhness and Salamander,
Igher Tailed Frog

abundance for
some stream
amphibians
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Key Issues

Basedon our review of the SOC analgsee raise several key issues that need to be taken into

consideration for the analyses the®s @S a | yR T2 NJ anilangin@theNdRe§td RS OA & A2Y
management plans for the northweste coastal Oregon state forests.

Uncertainty

In the documents provided, thegear projections of forest conditions up to 80 years into the future are
pictured asdeterministic with no estimates of variability about the trend lines. There are uncertainties
associated with these model projections of forest conditiaml these uncertainties should be
recognized and represented in the charts and jéatthe degree pssible Although the relative
differences in lines was proposed as an indicator of trends, one could easily envision confidence
intervals that overlap between any two projections. Without an explicit (or even implicit) estimate of
uncertainty in projectios, two lines that may seem different (e.g. Fig@emay not in fact, be different

at allor may be much more different than what is depicted.

What are possible sources of uncertainty that can influence variability in projections and the
interpretation of the projections? One of the greatest uncertainties facing forest planners is the
development of management strategies with incomplete information about the suite of species under
consideration. Past research on many species allows us to develop resamaiagement plans for

them. For some species we know very little. The SOC used in this analysis ranged from northern spotted
owls, one of the most intensely studied species on earth, to shaied bats, for which we have little
information on which tdase management in the Oregon Coast Range. We have included references
that could be used to help understand current levels of knowledge about responses to forest
management practices for theOQunder consideration. l& primary goal is to reduce thiesk oflosinga

species from all or part of its ggraphic rangeand wehave little information about that speciethen a
reasonable course of actiomould beto follow the precautionary principle and err on the side of
conservation over resource extractiolf risk to species is a secondary goal, and other social values take
precedence over species conservation, then risk, and the uncertainty associated with that risk, should be
guantified. Uncertaintyill vary from species to species.

17
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Figure 2. Amount of older forests (> 100 years old) within 35 miles of the Oregon coast developed over time.
Figure reproduced from the SOC analysis (Figure 4 in ODF 2009a).

There are biophysical uncertaintiegires, floods, invasive plants dmnimals, disease, ocean

conditions, and global climate changé¢hat should be considered relative to the resista or resilience

of the forest For instance,here are regional estimates of climate change impacts that could be
considered. How might thee changes influence habitat for the SOC? In some cases, these risks can be
expressed as a departure from the historicahge of variability (HRV); howevar,many settings HRV

may not be a reasonable guide. The past may help inform decisions, but wewrgeeing ecosystems

and social systems developriawways given the pressures of development on nearby private lands,
climate change, and invasive species proliferation.

Social priorities represent another source of uncertainty in interpretation ofilehed projections and
species responses. How will societal values change for spotted owls, western toads, and clouded
salamanders when weighed against econoaridsocial benefits to rural communities over the next 80
years? We tend to think of goals anbjectives for resources on public lanas being relatively stable;
however,plans should have the flexibility to adapt to changing social views about biodiversity
protection, economic goods and services, and other valleesneet future social goals andjectives

we must consider how the decisions we make today might limit the range and possibilities of future
decisions

There arealsopolitical uncertainties. Although political decisions are usually an outcome of societal
values the decisions being nae can result irsignificant constraints on our ability to achieve
biodiversity protection goals. Once made, these decisions can significantly affect the certainty or
constrain the ability to achieve biodiversity conservation objectives. Changes in fpdkcas (such as
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modifications to the Endangered Species Act, Clean Water Act, the National Forest Management Act,
and others) are not only likely, they are inevitable given the changes in abeédtiesand politial
agendaghat we can expect over theext 100 yearsSuch changes will affettte degree to which

policies provide a workable legal framework for biodiversity decision making.

Combining information among state forests

Based on our knowledge of the current age cléistribution of the Tillanook andClatsopstate forests

it would seem that projections of future conditions could vary considerably among these forests
benefits or risks to species will also vary considerably from one forest to another and will vary greatly
within a forest €.g., fish distributions throughout the stream networks, spotted owl and murrelet nest
sites).Impacts of changing policy should be approached separately on each forest because initial
conditions vary among forests and the context for the forests (theosunding forest condition) also
variesamong the three forests. We used the CLAMS model projections for each of the three forests to
illustrate our concerns (seELAMS Assessmesgiction of this report)Under the base case the

trajectory of resource values expected to differ somewhat on each forest. We would assume that
trajectories would also differ under the SOC plan.

Lack of use of habitat models

Likely changes in habitat availabilityformationfor SOC arbased on using forest stand classes as
surrogatesfor habitat for many of the SOGince habitat is a specispecific conceptzombiningspecies

into stand classes isaudeestimate of habitatat best, and may be seen as misleading (see Cushman et
al., 2008 http://www.umass.edu/landeco/pubs/cushman.et.al.2008a.pdEombiningspecies into

stand classes is somewhat consistent with the use of a Wildlife Habitat Relationships (WHR) model;
however, ODF staff did not use a Wlthodel per se, though they certainly could have.

¢tKS W2Kyazy YR hQbSAff 6uHnnm0O &dzYYFENEB 2F 6Af REAT
framework to assist managers and planners in this effort. In additittver researchers have used

spatially eplicit models of habitat availability for species that include some ofS€tonsidered in this
report (Spies et al., 2007; Nickelson and Lawson, 1998). These modeling frameworks have been
published and are readily available (efutp://www.esapubs.org/archive/appl/A017/003/ We readily
acknowledge that these model structures have their own weaknesses, but they do consider spatial
arrangement of potential habitat patches, with habitat defingmiquely for each species. Finally for
species that are of significant political, social and/or economic value, population viability models are
available to understand the potential for relative changes in demographic paransteragpolicies.

For speciesuch as the northern spotted owl and coastal coho salmon, these models have been widely
used. Granted these models would likelydidized forlandscapes larger than individual state forests
(especially for owls), but the capacity is available in otlyemaies (i.e., U.S. Forest Service, U.S.
Environmental Protection Agency, and the U.S. Geological Survey) to examine potential effects of
alternative policies on regional trajectories of apdind other SOG demographics. Given the potential

for contributing torisk to Endangered Species Act (E&#ed species, such an analysis would seem
justified.
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Coarse-, meso-, and fine-filter approaches to ensuring protection of species

ODF staff makes aedr case for selecting the S®C their analges. The SO&Ze a subset of the species
that could occur on these forestdhey were selected for legal, political, and social reasons and because
they were considered to be the most vulnerable to management actions. Though many species

listed as SOC and as bemegresented by the models, the aggregations of species into stand structural
conditions ignore major differences in their individual distributions, life histories, and ecological
requirements. In addition, there are many other species that could be inflegiby management

activities that were not considered and a question remains regarding the potential for either positive or
adverse effects on other species not selected for analyses. One approach that is commonly taken to
minimize the risk of loss of spes from a management area is use of cograeese and finefilter
approaches.

The coarse filter is applied to the landscape by describing the distribution of biophysical classes (e.g.,
vegetation classes, slope classes, stream classes, etc.) thaimeaah forest, and documenting the
arrangement and connectivity of these biophysical classes across the landscape. These current
conditions can be projected into the future under each of the two management scenarios to allow
comparisons (which is what wdsne in Figure 1, for instance), or compared with past conditions to see
how much they have changed over time. The current and possible future conditions are often compared
with reference conditions to illustrate movement toward or away from a desiregréutondition. The

ODF analyses did not use a reference condition as a goal for ecological restoration. Further, ODF
analyses assumed a direct relationship between a biophysicalariddsabitat for each of the SOC

rather than using the biophysical classas surrogates for other species that could occur on these
forests as is typically done in this type of analysis.

Notl £t f &LISOASE gAft 06S WOFLdAKIQ Ay (GKS O2F NES FAf
present in plant communitieand seral stages to ensure that they will likely persist in the management
area.This would indicate usirg mesdfilter approach that considers the sizes, distribution, and
abundance of structural elements such as snags, logs, hollow trees, and othierstéthd structural
elements distributed across each forest (Hunter, 2004). Since model projections are based on stand
inventory information and growth modeli seems that the ODF analysis could have explicitly
considered the likely changes in snag amgldbundances, tree size distributions, and tree species
compositionover time These and other characteristics are known to be irtgaurnot only to the listed
SOQut also other species that may be vulnerable to management activities (e.g., cavitysegier

were surprised, for instance, that habitat changes for western bluebirds were not estimated. Estimates
of snag retention, fall rates and decision support tools such as DecAlD could have been used to guide
management of dead wood within stands acressh forest based on future projections of snag and log
recruitment (Mellen et al., 2005).

Species requiring special attention magve low reproductive rates, large territories, or have been

adversely affected by habitatde (or other factors) sudhat their populations are lovenoughthat they

are considered extremelyrafe / 2y aSljdzSyadt ez | aFAYyS FAEGSNE Aa Oz
filter structure and the mesdilter elementsbut takes special management actions to conserve the set
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of species identified for findilter consideration. It is this level of analysis under whichSi@Ghould be
analyzed. Use of species specific habitat models, population viability analysis models, or other
approaches that are widely available damused to asure that the SO@re likely to persist under each
of the management scenarios on each state forest.

Lack of spatial considerations

Although it appears that projections of forest conditions were modeled spatially there is little
consideration for spatialistributions of SOC or their habitat requirements. The mocdaisly
incorporate minimum patch sizeifly four species)nor do they incorporate the structural and
compositional characteristics within patch&ecauséabitat scales differ amongpeciesit will have
some minimum patch size to which it might respond (ogcapnot). $ecific conditions between
patches will influence how patches are likely to be colonized (metapopulation dynamics).

Fish species aombinedeven though they occupy diffen¢ portions of stream reaches within river

basins and use different types of habitats. Based on our interpretation of the models used in projecting
future forest conditions, assessment of the sizes and spatial arrangement of sppe@#fc habitat

patches or distributions along the stream reaches would seem to be possible, but there is little evidence
of that in the documents provided.

Further, for species that respond positively to edges (e.g.,-slived flycatchers) or negatively to edges
(marbled murelets), documenting edge densities (edges must be defined differently for each species)
could bean important step in documenting relative changes in habitat availability over time under each
management option.

Comparisons with other projections

All three state forests fall within the Oregon Coast Range, an area where considerable biophysical and
economic changes over the next 100 years have been projected. CLAMS data are available by
landownership type and can hdilizedby state forest. Data are avallle from CLAMS projection for the
ODF base case and include data that would allow cearsese and finefilter analyses including fine

filter analyses for species such as northern spotted owls, western bluebirds, andidi@eeflycatchers.
These datare available to determine if the projections made by ODF are consistent with CLAMS
projections for the base case. In instances where they are consistent in trajectory and relative amounts,
then there is some reassurance that the patterns presented arsamable, given caveats associated

with uncertainty. Howevelif a comparison of mjections between approachesiisconsistenta careful
examination of both approaches is warranted to determine why they are inconsistent and to better
understand what theisks to those species might be.

Comparisons to appropriate baseline conditions

ODF projections and summaries of relative differences in acres of habitat between management plans
may allow for a comparison between plans, but does not provide a compdnsioreference condition

that reflects the ecological capacity of the system to meet the needs for each species or for ecosystems
processes. Comparison to thlRMn each region in whichstate forest is located is one way of
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assessing movement toward away from a reference or desired future condition. It is important to
understand that when using the HRV as a reference condition, the objectie¢ts return to apast

condition; but rather, to consider the range of conditions that species likely emtexed in the past and

the processes that led to those conditions. Biologists often assume that the species persisted within
these ranges of conditions and processes. The more the current and likely future conditions depart from
the HRV, the greater thieskthat genetic variabilitymay be lost from the systendlithough both

management approaches show an increase in complex forest structure over time, the degree to which
each strategy approaches a desired future condition and the rate at which it approaetiesmportant
components of ecological restoration and reducing risk of loss of populations or genes from the systems.

Using stand types as surrogates for habitat

Habitatcompriseghe set of resources necessary to support a population over spacthesugh time.
Eachspecies has its own habitat needs. Garshelis (2000) made the point that often foresters and wildlife
biologists both will refer to vegetation types, or other discrete classes of the environment, as habitats.
More accurately, these areatd conditions ohabitat typesin that some species can be associated with
some vegetation types and not with others. But these associations occur only because some or all of the
resources needed by the species occur in those type®nGhe significancef the SOGn the

comparative analyses conducted by ODF, habitat should be defined for each species and should include
the structural and compositional elements of habitat necessary to support populations over space and
through time. Stand conditions ombitat types are useful classifications for understanding coarse filter
goals but are inadequate fdine fine filter analyses that should be ustat SOC

¢tKS Y2RSf F2N) FAaK KIFIoAGlIG 61&a o0laSR 2y GKNBS adzN
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fish populations, or potential to support fish populat®are not measured or modeled. Tpetential

fish responses are rankéd coarsed LJ2 G Sy G A | £ 0 Sigfo benefits (<2506 Gobnplex foreS &
structure), moderate benefi#(25 to 50% complex forest structure), and high benefits (>50% complex
foreststructure). Habitat structure, stream gradient, sediment type, or large wood were not considered.

In even the most simple fish models, the potential value for fish habitat for different species is a function

of stream size and gradient. The proportionyofing stands is intended to represent hydrologic impacts

on fish, though no citations are provided as a basis for the relationship between young stands and fish
abundance for the SOC. Riparian harvest is expected to range #68td the riparian standsder the

base case and increase to as high as 46% under the SOC scenario (declining through time). The model

ranks the risks as low risk (<25% riparian harvest), moderate risk (25 to 50% riparian harvest), and high

risk (>50% riparian harvest) but provided citations or information to relate these levels of harvest to

fish abundance or riparian function. These surrogates clearly are related to the abundance and

distribution of fish in coastal Oregon, but the categorical rankings of benefit and riskgue sad non

guantitative. If models of fish habitat and population abundance were not available, such simplification

might be necessanBut several welldocumented models of fish populations (Nickelson and Lawson,

1998) and intrinsic habitat potential (Buwett, 2001; Burnett et al., 2007) have been applied to all of

coastal Oregon, including these three state forests.
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Use of other GIS data that could inform habitat availability

Several of the SO@entified as important components of these ecosystems wagparentlynot

analyzed because of lack of information. Habitat for species such as torrent salamanders, tailed frogs,
and western toads could at least be approximated with a stream and we@Gd8dlatdayer available

for the Coast Range (e.g., CLAMS dataive). Similarlyother data layers that may indicate potential
habitat for species could have been used (e.g., bridges or buildings for some bat species). It is not clear
why this was not attemptedlhese data layers could have been combined with laiestand

conditions or included within species specific habitat models, which would allow a more complete
understanding of habitat trends over time.

Considerations of dispersal habitat especially for species with limited mobility

Although habitat area sms to be the most important feature affecting the occurrence and abundance
of many vertebrates on managed forest landscapes, connectivity between patches can become
increasingly important to maintaining populations and gene flaglwen habitat availabilitys scarce
Landscape pattern would be expected tdluencethe abundance and distribution of vertebrates more

at low levelghan if habitat is widely available. Connectivignmitigate some of the adverse effects of
limited habitat area, providing indigtuals within a populatiomn opportunity for dispersal and exchange

of genetic informatioramong patchesAs habitat improves, this connectivity can provide space for
repopulation that otherwise wouldhave been isolatedsiven the potential for a highlydgmented
landscape as some stands develop into complex forests and others are harvested, harvest pattern and
the connectivity that is retained, recruited or removed becomes increasingly critical on actively
managed landscapes. Without a more complete wstending of the risks associated with changes in
landscape connectivityt is not clear how much confidence we can place in projections that simply show
changes in a surrogate for habitat availability. Indeed, as habitat availatglitgasesand if

connectivity is also decreasethe likelihood ofpopulation persigncein the landscape could be much
lower than what a surrogate habitat metric might indicate.

Considerations of thresholds and tipping points in achieving anticipated results

Population hreshold responses to stressorsiist a new concept. The population vortex theory has
0SSY I NRdzyR ¥2NJ 20SNJ un @SINE® az2aili NBOSyidte GKS
ecological systems to stressors has been applied to climate ehefferts, but the theory can be

broadly applied to other stressors as well (Cairns, 2004). Given the potential for a reduced level of
surrogaterecovery to habitat under the SOC scenatfi@ uncertainties associated with dispersal, patch
sizes, edge coritibns, and withinstand structureand the uncertainties associated with emergent
stressors on the systee.g.climate change, invasive species, and changes to management of
surrounding lands we need to ask if synergies among these stressors and unt@saCOULD lead to a
tipping point for any of the specieShere is a high probability that it could occur in one or more
species The risk of synergistic effects is unknown and the perceived risk to populations from these
forests by society is also umdwn. If population persistence is a primary gola¢ precautionary

principle should be followed.
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Limited use of available literature to not only support statements made, but to use
relationships derived by other authors

Although we are sure that ODF Stare aware of literature beyond what was cited in the two

documents that we were asked to review, the literature cited sections are indeed very sparse and some
of the highly relevant information collected on state forest land (e.g. work by John Hayes and
colleagues) was not included. We have added a list of references to the citations that we feel should be
included in these analyses (sAppendixA).

Lack of social, economic, and | egal #dAlimiting fac

Forest managmentis about people. Everything vieow about and value in the forest derives from our
interaction with it as humans. Social science (including economics, political science, and sociology,
among other disciplines) can help in generating, analyzing, and integrating informatanassist

forest managers in understanding how decisions and choices are made at everjyrenatbe

individual to the public policy proceds exploring the institutional opportunities and constraints to
implementing policies and practicesnd in developgrobust alternatives and decisions about
mitigating, adapting, or preventing the occurrence of unwanted outcog@s defined by internal and
external constituents.

We also wish to point ouhat social, economic, or legal factors arat consideredimiting factorsin the

SOC analys{$eeAppendixD, Table 2 of the SOC analysis). ODF should recognize that social issues are
likely to be as limiting as any of the surrogates listed in the table. The lack of analysis of these factors
may lead to ineffectual choes and decisions as the Board of Forestry moves forward with policy
decisions, regardless tife biophysical analyssoundness

Management Scenario Effects on Species of Concern

Under the time constraints of this review, the SAT was um#abkexaminesach of the 40 SOGDF has
included in its analyses. In this section, we use red tree voles, northern spotted owls and aquatic
amphibians to illustrate an approach ODF could use to for individual species. The review structure used
the following four quedbns to determine if other science is available and how it can be integrated into
the ecological effects analysis:

91 Are there other similar species or sgpecies that should have been considered?

1 Are thresholds identified as part of the limiting factorappriate for characterizing likely
management effects on the species (i.e., does research demonstrate a relationship between
changes to the limiting factors and effects on species that can be modeled)?

1 Do trends in the limiting factors adequately charatze the likely effects on species under
each management strategy?

91 Are there other gaps in information that, if filled, could help characterize likely effects on
species under each management strategy?
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There are several SAltat we believe ODF staff needs examine more closely in their analysis and the
type of information that should be incorporated into the analysis. This is not a complete list of
information needs but rather components that do not appear to be incorporated in the modeling
scenarios.

Marbled murreletc a detailed assessment of tree size, not tree age

American marterg assessment of whether or not marten are present in the state forests

Bats (all need snag information, proximity of bridges to foraging and roosting sites

Bald eagle; need to overlay a hydrologic layer on forest conditions; human disturbance effects

around nest trees, including recreation

1 Ospreyg need to overlay a hydrologic layer on forest conditions; human disturbance effects
around nest trees, including recreation

1 Wedern bluebirdg snag information (sizes, numbers) in clearcuts is needed, along with snag fall

rate estimates

=A =4 =4 =4

9 Purple marting snag information (sizes, numbers) in clearcuts is needed, along with snag fall
rate estimates

9 Little willow flycatcherg shrub daa needed, especially important where intensive forest
practices my shorten or eliminate the shrub stage

9 Bandtailed pigeong landscape assessment of potential nest stands, shrub stands (food), and
mineral springs

1 Peregrine falcom assessment of human disbance effects around cliffs, including recreation

1 Clouded salamanderspersistence of coarse wood left on site through clearcutting operation
may not be a valid assumptiohow is connectivity among stands ensured? Riparian areas?

Red tree voles
Are there other species that should have been considered?

There is strong evidence that the dusky tree vélebprimus longicaudus silicgles a distinct sub

species of red tree vole (Johnson, 1968 as cited in Huff et al., 1992). The range of the dusky tree vole
extends throughout north coastal Oregon (Clatsop, Tillamook, and Lincoln Coumtladjrig Tillamook
andClatsop state2fNBadGa 6! { C2{ X Hwnnyov® ¢KS Rdzalée& (GNBS @2f S¢
isolation may present more significant conservatatrallenges than the red tree vole (Forsman, 2009
pers.comm.). Huétal.o MmppH 00X G KAOK h5C R2Sa OAGS Ay Ada {h
extremely restricted, managers and biologists should take special precautions to provide suitatde habi
GAGKAY (GKA&a 3IS23INILIKAO | NBFdPE ¢KS {h/ Fylfeara Tl
of this subspecies separately from red tree voles which may have significant, unintended consequences

for the dusky tree vole and biodivengitn the Tillamook and Clatsop statrésts under the alternate

management strategy.
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Are thresholds identified as part of the limiting factors appropriate for characterizing effects to
species, i.e., does research demonstrate a relationship between chatogé® limiting factors and
effects to species that can be modeled?

In the SOC analysis, ODF identified limiting factors for red tree votea@t of latesuccessional
forest fragmentation/patch sizeandfragmentation/limited dispersal abilityeach bthese limiting
factors is discussed below.

Amount of LateSuccessional ForestODF uses the amount of complex forest as a surrogate for the
amount of latesuccessional forest. The analysis would be strengthened and the findings would present
greater cetainty of likely population effects if the limiting factor was clearly tied to red treke habitat

use. For instance, Gillesberg and Carey (1991) found that the average diameter and height of trees used
for nesting by red tree voles was 39 inches D@&meter at breast heighnd 171 feet in height.

Based on red tree vole capture studies, Haifél. (1992) suggested that the mean or median densities

of large trees in Oregon Coast Range stands where red tree volesamtaed could provide useful

reference points for developing management prescriptions.

Fragmentation/Patch SizeThe SOC analysis assumes that larger patches are more likely to provide
for seltsustaining red tree vole populations (SegpendixD,¢ 6t S w 2F hpoxFa {h/ |yl
analyzes the projected trend in patches greater than 120 acres for the current and alternate
management strategies. However, it is unclear why 120 acres was selected as the lower limit of patch
size or what effects the trends in this patch size over spacdtandgh time will likely have on red

tree vole populations. Hufft al. (1992) concluded that the effect of stand size on red tree vole
persistence is not known and that stand size, alone, is difficult to determine because of other factors
that can influerce the effects of stand size on persistence including a Qaakition in the landscape,

tree species composition, and type and level on disturbance within and outside of a stand. It is unclear
how trends in patcheever120 acres in size directly relat@the conservation of this species, or

whether there is a real biological difference between the two different management scenarios
considered with respect to the patch size limiting factor. It is clear from the scilitifiature that

the principalthreat to this species is forest fragmentation (Carey, 1991), but there is no spatially
explicit analysis of the effect of fragmentation, edge effects, or migration corridors on red tree voles in
the SOC analysis.

Fragmentation/limited dispersal abilityThe SOC analysis assumes that stands <20 years old are a
barrier to red tree vole movement and/or dispersal (2emendixD). The trend in stands <20 years old
under the current and alternate management strategies are used to gauge effects on this shpézies.
unclear from the SOC analysis why the <20 year old stand age threshold was selected for analysis. The
scientific literature (see above) makes it clear that red tree roles preferentially select forest stands that
are relatively old, and there is nwiglence to suggest that stands older than 20 years (e.qgZ®Bgears

old) will not be barriers to movement or dispersal. The <20 year old stand threshold is also not spatially
explicit. It is likely that the spatial and temporal arrangement of young stémchore relevant to

biological effects to red tree voles than the simple acreage of stands <20 years old at any point in time.
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Do trends in identified limiting factors adequately characterize the effects to species that can be
expected from a differentnanagement strategy?

The scientific literature on red tree voles appears to recommend a more robust, spatially explicit
management strategy for red tree voles than used in the SOC analysis. For exampeaH(P92)
recommended seven attributes forvaluating red tree vole habitats: Dougifisbasal area; density of
live trees greater than 36 inches DBH; maximum height of live trees; stand age; stand size; stand
moisture class; and stand elevation.

Are there other gaps in information that if filledould help characterize effects to species from
different management strategies?

There is recent scientific literature that may be useful in analyzing the effects of different management
strategies on red tree voles. Dunk and Hawley (2009) describe acfivedinodel that allows managers

to determine if existing reserves adequately conserve red tree vole habitat and whether active
YFEYlF3SYSyid 2dziaARS 2F NBaSNWSa RSONBIFAS 2NJ AyONBI
study did not include foredainds in the northern Oregon Coast Rarigeay be difficult to drawdirect

inferencedfor the Tillamook and Clatsop staterésts without further research. In summary, figgrain,

spatially explicit analysis of changing forest structure and compositientimeshould be usedo draw

firm conclusions about the effects of different management strategies on red tree voles in the coastal

state forests.

Northern spotted owls

Are thresholds identified as part of the limiting factors appropriate for charadiaimg effects to
species, i.e., does research demonstrate a relationship between changes to the limiting factors and
effects to species that can be modeled?

ODF identified two limiting factors in the SOC analysis for northern spotted thvlamount of ate-
successional foregtomplex forest) anftagmentation/patch sizeThe SOCnalysis indicates that

habitat conditions are expected to improve under both the current management strategy and the
alternate management strategwhichseeks to achieva lower percentage of latesuccessional
structureacross the landscagey year 80. The SOC authors conclude that under both scenariosishere
a probability that habitat for species associated with latecessional forest structure will be
maintained and enhaged. This is igpite of the prediction that the current strategy would provide 20%
more habitat than the alternate strategy.

ODF chsea patch size >2,180 acres for the basis of their analysis. This number appears to be a
combined estimate of minimum pelh size to accommodate both spotted owls and American martens
and is lower than the 3,706 acre home ranges recommend by @lealn(2004) for spotted owls in the
northern Coast Range. SOC analysis predicts that the number of very large fa&;h86 ares in size
will steadly increase undethe current management strategy through year 80. Under the alternate
strategy, very large patches are abxpected to increase by year 80t would result in nine fewer
patches at any given time than under the @nt strategy. The SOC authors concluded that both
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strategies provide high likelihood that conditions will be maintashand enhanced. They do conclude
that it is difficult to determine how the additional large patches (under the current strategy) would
translate into actual use by spotted owl, but it appears that the increased number of patches under the
current strategy would likely provide more patchtesencompass the home rangesaie or more pairs

of spotted owls.

Neither the set of predictions famount of latesuccessional habitat nor fragmentation/patch size
includes confidence bounds with the projections. Without some measure of confidence it is not clear
whether or not there is a significant difference between the two scenarios. It is urtabeaeither

scenario and the predicted availability and distribution of patches will affect owl movements, including
juvenile dispersal, within and between patches, nest site availability, prey availability, predator
avoidance from great horned owls, or ampunities for cross breeding witthe barred owl.

Do trends in identified limiting factors adequately characterize the effects to species that can be
expected from a different management strategy?

Glennet al.(2004) found that their model using traditiahhabitat values to determinthe spotted

owl had low predictability in the northern Coast Ranigeluding state foest lands in Tillamook and
Cldasop Counties. Within the study area, Glestral. (2004)report that individual owls varied greatly

in habtat use patterns and appeared to use different survival strategies in these younger forests
which had larger tracts on neforested lands, more potsized conifers, and broadleaf stands than on
the Elliott State Forest. They concluded that the haraege @atternsappeared to corspond with
measures of fitness

Based on their findings, Glemt al. (2004) concluded that the patterns of hornange size and

amount of homerange overlap may provide surrogate measures for evaluating the quality of habitat

ford2 i SR 26fa&a Ay GKS&S a idhatyhRiagers &t £&sé sitds ma@irdainNB 02 YY Sy |
existing old and mature conifer forest, broadleaf forest, broadfeaést edges, and forested riparian

areas as owl habitat; avoid timber harvest in core use am@ag;plan the size of areas managed for

~

spotted owls to reflect actual homeange andcoréd NS &A1 S&a F2N) 2¢fa Ay (Kz2a$s

Arobust, spatially explicit approach to modeling actual biological effects to owls on state forests
appears possiblesimilar to the case of the red tree vol&he comparative approach used in the SOC
analysis may not present biologically useful or meaningful information to decision makers. The authors
of the SOC strategy do not reference any ratalysis of spotted owksearch (e.g. Courtnest al.,

2007), relevant habitat conservation plans, or the implications of abandoning a habitat conservation
plan frameworks which could be used to better evaluate the potential positive and negative effects of
the proposed SOC magement strategy on spotted owl populations.
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Aquatic amphibians

Are there other gaps in information that if filled could help characterize effects to species from
different management strategies?

The authors of the SOC analysis stated:

G5 A aLJS NA I dmphib2anslcauld haBble iModeled as conditions required for successful
dispersal are not understood. Dispersal may be limited to within the stream channel for
G2NNBy G arfFYFryRSNEBR YR /2L5Qa 3IALyd arftlyYlyRS
thesiNBI'Y OKFIyyStz (GKAa ALISOASAE Aaayz2sy (G2 RAAL

Anumber of recent studieshowever(e.g. Olson and Burnett, 2009; Clagtel., 2008; Burnett and
Miller, 2007; Olsoret al., 2007; Olson and Weaver, 200may allow streanamphibian dispersal to be
modeled as part of an effects analysis. The authors also did not considefamaigsis (e.gRodgers et
al., 2005; Thom et al., 20P0f stream habitat conditions relevant to management of state forests.

Some of theresearciici SR Ay (GKS {h/ Ftylrfeara FLIWISFENR G2 O02yT¥
instance, the SOC analysis seems to assume thattob@@iparian buffers are protective of amphibians

and facilitate amphibianispersal (p. 22 and 289); howeverthe literaturereferenced (Stoddard and

Hayes, 2005) indicates that most amphibians were positively associated with widgod66 m)

buffers.

Coastal Landscape and Modeling System (CLAMS) Assessment
Overview of CLAMS

In order to provide an independent assessmarnf G KS GNI 2SOG2NASaE 2F GNBYR f
analysis, we extracted trends for structural classes and predicted habitat for three species on the
Clatsop and Tillamook State forests using the CLAMS base case. Initial forest conditions atetiproje
forest growth projections using CLAMS assumptions differ somewhat from the projections used by ODF,
and the presumed management actions were interpreted independently based on ODF management
intentions under their base case. We compared trends incttinal conditions and habitat between the

ODF base case and the CLAMS base case simply as a way of characterizing consistencies or
inconsistencies in trends over timaut do not make assumptions about which projection is most

accurate Where trends are casistent we assume that the trends are more likely to be realistic

projections Inconsistencies raise questions about one or both model projections and accentuate
uncertainties associated with interpretations of risk to resources.

It is important to recogize that we did not reun the CLAMS projections under the PM + SOC
assumptions to compare trends with the ODF PM + SOC projections. Such an effort would have entailed
much more time andundsthanwhatwas allocated to this review process.
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Analysis of state structure classes for all state forests

The major trend over time is the substitution of dense clesadopy stands with "layered" and then

"older" forest, using silvicultural thinning aggressively to accelerate that process. The CLAMS projections

for stand structure over time under the current management approach Esgere3), including the

sophisticated spatial aspects to the modeling, approximates the independently produced ODF model

output. We did not use CLAMS to model stand structure prpas using SOC guidelines; however,

olaSR 2y GKS aAAYAfINARGE o0SGeSSy GKS GNBYR&A LINPRRdAzO
for the current management approach, we can assume that the results would similarly approximate the

ODF conclusions about tipercentage of land in various cover types. In this case, the percentage of the

land base in young, earleral stands would be increased by several percent and progressively over

time, and at the expense of all other forest types in some proportion.

State Structure Classes for All State Forests
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Figure 3. CLAMS assessment of state structure classes for all state forests.

It should be notedhe currently projeced mix of the five forest types does not produce 20% of each,
nor should that be the objective landscape conditiormdynic. Looking in more detail at habitat
structures, riparian areasnd social features of the landscape with spatial considerations will allow
decision makers to compare the relative economic, environmental, and social costs and benefits of
having varios proportions of different stand types within the landscape.
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Analysis of wildlife for state forests: Trends in habitat for selected species

We used the habitat models developed in CLAMS to project likely available habitat for a species
associated with oldr more complex forests (northern spotted owls), edges (edided flycatchers), and
early successional conditions (western bluebirds). Under the baselwsitat for spotted owls is
predicted to increase to approximately 40% of the area by 2060 atitken levels off at that point as
harvest levels become more cgistent over time. Welid not assess trends for this species enthe

PM + SOC scenario; howevare would anticipate that the amount of habitat for spotted owls (Figure
4) would be less thaithe base case, the degree of departure likely dependent on the harvest planning
effects on patch sizes and arrangemefitould habitat decline to 2@5% of the landscapeonnectivity
andpopulation viability may become questionabkénally greater havest levelsncrease the likelihood
that newly developed habitat would be adversely affected by timber harvestilting in take under the
ESA. How take will be avoided is unclear.

Northern Spotted Owl HCI > 36 for State Forests
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Figure 4. CLAMS assessment of Northern Spotted Owl HCI > 36 for state forests.

Olivessided flycatcher (Figur® habitat is projected to decline slightly through 2030 then increase as
thinning is replaced by final harvests. We would predict that this species would see increased habitat
availability ealier under the PM + SOC scenaas final harvests are more regularly represented on the
landscape. Increase in habitat for this species would be most likely realized if new harvest units
(clearcuts) are adjacent to mature or older stands, a harvesinitanstrategy that would adversely
impact habitat for spotted owls and other late successional species.
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Olive-sided Flycatcher HCI > 19 for State Forests
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Figure 5. CLAMS assessment of Olive-sided Flycatcher HCI > 19 for state forests.

Western bluebird (Figuré) habitat is prgected to be highly variable over time and be represented on a
very small proportia of the Tillamook and Clatsotate forests. As thinning declines and final harvests
increase, assuming that snags and legacy trees are retained, then bluebird hab#aseguntil crowns

of young conifers close. We would predict that if legacy features are retained in clearcuts, then bluebird
habitat could increase under the PM + SOC scenario.
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Western Bluebird HCI > 29 for State Forests
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Figure 6. CLAMS assessment of Western Bluebird HCI > 29 for state forests.

In summary, the base case projections were reasonably consistent between ODF projections and the
CLAMS projections, lending confidence that the ODF projections are indeed reasonable representations
of stand structural conditionskely to be seen in the future under both scenaritbgs unclear how

species of late successional associatisansh as spotted owls, marten, marbled murrelet, and red tree

voles may respond under increased levels of rSKAMS projections indicate thatder the base case
projections spotted owl habitat could increase to 40% of the state forests, but clearly there would be

less habitat available under the PM + SOC scenario. Unless these habitat projections are used as habitat
change input in regional pailation viability analysis modelis is unclear what levels of risk this species
might face based on a change to the PM + SOC policy.

Steelhead and coho intrinsic potential

The CLAMS modeling of intrinsic habitat potential for steelhead and cohosaemonstrates the
importance of spatial pattern, habitat characteristics, and fish distributions to assess the consequences
of land use on fish populations. The model estimates the intrinsic potential of the habitat to support
populations of coho salmoand steelhead trout. The CLAMS project provided the model output for the
streams within the @tsop, Tillamook, and Elliott staterests (data provided by Kelly Burnett, Kelly
Christiansen, and Gordon Reeves, US Forest Service Pacific Northwest Reatanct2&1LQ. The

model provides estimates of relative habitat quality ranging fqrl0 For this summary, values frong0

0.25 are categorized as low potential, :255 as medium potential, and75¢ 1.0 as high potential.
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The CLAMS outpudould resilt in major implications for the modeling of fish response to management
scenarios for state forests (Tal8p Eighty to ninety percent (800%) of the stream networks in all

three forests are unlikely to support fish. This reflects ¢basiderable amaont of small headwater
streams that do support fish populations. These streams still provide important functions for fish
bearing streams, including delivery of food, delivery of large wood and sediment, and maintaining lower
water temperatures. The thredate forests differ greatly in habitat quality and quantity for coho
salmon and steelhead trout. The Tillamook State Forest is substantially larger than the other state
forests and provides more stream length to support salmon and steelhead. Howevegthadigntial

in the Tillamook State Forest is lower than the other forests, with more than 50% of the reaches with
habitat potential being rankedsalow. The Clatsop State Forbsss the highest proportion ranked as

high potential (26%) and the Elliott &a-orest has the highest proportion of medium potential (48%).
These model projections clearly indicate that these forests are not homogeneouberedare
substantialdifferences in current habitat conditions.

Table 3. Intrinsic potential of stream habitat for coho salmon and steelhead trout in the Clatsop, Tillamook,
and Elliott state forests based on models from the CLAMS Project* **

Clatsop Clatsop Tillamook Tillamook Elliott Elliott

Coho Length (km)  Percent Length (km)  Percent Length (km)  Percent
Low 155.2 45.4 368.7 51.1 102.4 40.3
Medium 98.3 28.7 297.6 41.2 120.6 47.5
High 88.7 25.9 55.7 7.7 31.0 12.2
None 1390.4 80.2 6184.1 89.5 1511.0 85.6
Steelhead

Low 217.3 46.4 294.2 294 107.5 32.9
Medium 137.2 29.3 176.7 17.6 72.1 22.0
High 114.1 24.3 531.3 53.0 147.5 45.1
None 1264.2 73.0 5903.9 85.5 1438.0 815

*Percentages reported for streams with no habitat potential are based on percent of total stream miles.
**Percentages reported for streams with low, medium, and high potential are based on the proportion of the miles of stream with
habitat potential.

The CLAMS analysis also demonstrates that the spatial distributions of habitat potential differ greatly
within and among these threstate forests (Fjures7 and8). Habitat potential for coho salmon and
steelhead trout varies greatly along individual stream networks. The patterns and overall quality differ
greatly across the coastal region. Projections of the consequences of any management scenario mus
account for the distributions of habitat types and quality. Steelhead trout generally occupy stream
reaches with higher gradients than coho salmon do. This is reflected in the greater length of stream
habitat for steelhead in all three state forests. Teaches also differ substantially in their relative
potential for steelhead and coho, demonstrating that broad generic surrogates without consideration of
spatial patterns cannot adequately represent fish responses to alternative management strategies.
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Steelhead Intrinsic Potential
Reduced by Slope and
Barriers
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Figure 7. CLAMS assessment of steelhead intrinsic potential reduced by slope and barrier.
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Figure 8. CLAMS assessment of Coho intrinsic potential reduced by slope and barriers.
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