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Section 1. Background and Context 

1.1 Process - - - - - - - - - - 
Follo\vm~ thc listing of the northcm stlotted owl and m;~rblcd mumlct. and in 
anticipatkn of the possible listing of sA&on species, DNR began to consider an Habitat 
Conservation Plan (HCP), as an alternate method of complying wlth the Endangered 
Species Act on state bust lands. In 1993, DNR began development of an HCP for 
consideration by the Board of Natural Resources on department-managed trust lands. 
Initial contacts were made with the federal agencies that would likely be involved (US. 
Fish and Wildlife Service [USFWS] and National Marine Fisheries Service [NMFS], 
referred to jointly as the Services) to solicit inform~tion on how to approach an H e .  
(This document will use the term "the Service" when referring to just the USFWS.) 

To avoid duplication of effort, the Services and DNR decided to prepare an 
Environmental Impact Statement as co-lead agencies to fulfii both State Environmental 
Policy Act (SEPA) and National Environmental Policy Act (NEPA) requirements. Public 
scoping occurred in April and May, 1994, to help determine the scope of the project. 
Notice of intent to prepare an Environmental Impact Statement appeared in the Federal 
Register on May 2,1994. Notice of scoping appeared in the SEPA Register on April 25 
and May 13 of 1994. Formal scoping notices were mailed to the media and some 1,600 
organizations and individuals, providing information on the background and purpose of 
D m ' s  HCP and public scoping workshops and requestmg public comment. Ten public 
meetings were held around the state in May and June of 1994, w~th about 100 people 
attending. A citizen's advisory committee was consulted as representatives of the general 
interests of residents of the state. Two additional public workshops in December, 1993, 
and a separate citizen policy review committee provided input for the Olympic 
Experimental State Forest (OESF), a separate planning unit of the HCP. In addition to 
oral comments received at the workshops, written comments were received during the 
scoping period. Scoping reports summarizing the comments were prepared by the 
Services and DNR. 

DNR formed a Science Team to prepare recommendations on managing forest lands to 
provide adequate habitat for listed species and to avoid disruptions in the event of future 
listings of additional species. The Science Team's recommended aDDr0ach focused on . . 
com&menting the cokemition efforts being provided by federal land management 
agencies. The recommendations of the Science Team served as the basis for the HCP 
options developed by DNR. 

The Board of Natural Resources has been involved in the HCP process &om the 
beginning, through frequent presentations and discussions at the Board's regular public 
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meetings, as well as in special public workshops. In October and November of 1994, 
preliminary concepts for conservation strategies were presented at the Board's regular 
monthly public meetings. An open workshop of the Board of Natural Resources was held 
on February 2. 1995. That same month, following formal announcements to the media 
and some 3,000 individuals and organizations, four special public meetings of the Board 
were held around the state to hear comments from the public on the proposed options. 
Conservation strategies for spotted owis and riparian areas in the OESF, a separate . 
planning unit of the HCP, were presented to the Board at their regular March and April, 
1995, public meetings. 

To compare effects of the HCP options and current practices on harvest levels and 
revenues to the trusts, DNR staff used computer modeling to project forest stand growth 
and harvestability 200 years into the future. The process and results were presented at a 
special public workshop of the Board on April 20,1995. Harvest level and revenue 
projections for the OESF were presented at a regular public meeting of the Board on June 
6, 1995. The Board then selected a preferred HCP option. 

Over the next several months, the conservation strategies for the Board of Natural 
Resources-selected option were further developed. Calculations for the harvest level and 
sales revenue projections were also refmed. The preliminary draft of the HCP was 
presented at the October, 1995 public meeting of the Board. 

The Services and DNR prepared a joint Draft Environmental Impact Statement (DEIS) 
that analyzed DNR's proposal along with other reasonable alternatives, includimg current 
practices. The document evaluated the effects of implementation of the alternatives on 
&sues and concerns such as threatened and endangered species and their habitats, other 
fish and wildlife and their habitats, environmental factors, and potential social and 
economic consequences. 

The draft HCP. including a draft Implementation Agreement, was published and released 
for public comment in March 1996. The DEIS was published and released for public 
comment on March 22,1996. The formal public comment period ended May 20, 1996. 
Notice of availability of these documents was published in the Federal Resister on April 
5,1996 and in the SEPA Register on March 22,1996. More than 900 copies of the DEIS 
and draft HCP were distributed and an additional 3,624 copies of Executive Summaries 
of the two documents were also distributed. (A detailed distribution list is included in 
Appendix 2 of this Final Environmental Impact Statement WIS].) The documents were 
also sent to state, local, and regional libraries. Notice of public hearings appeared in the 
Federal on April 10, 1996. Following notice to the media and some 3,000 
organizations and individuals, the Board and the Services took testimony at five public 
hearings around the state in April and May, 1996, with a total of approximately 165 
attending. A total of 173 comments were received (41 from public testimony which was 
transcribed), representing 181 individuals and organizations. (Summaries of testimonies 
from the hearings and written comments received during the comment period are 
included with responses from the Services and DNR in Section 3.2 of this FEIS, and a list 
of all commentors to the DEIS is found in Appendix 1.) 
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More than 3,000 individuals, organizations and agencies have been kept apprised of the 
planning process and alerted to opportunities to provide comments as the project has 
developed. AH regularly scheduled and special meetings and workshops of the Board of 
Natural Resources follow the requirements of the Open Public Meetings Act and are open 
to the public; most offer time for public comment. In addition, the Commissioner of 
Public Lands and DNR staff have made more than 100 presentations to. and had 
discussions with, a variety of audiences, including trust beneficiaries. legislators, Tribes, 
and interested organizations, groups, and individuals. 

The Services are currently fu l f i ig  their obligations under Section 7 of the Endangered 
Species Act. Upon completion of the comment period and the associated review of the 
c&nments and revision i f  the proposed draft H&, the Services initiated consultationi 
conferencing under Section 7. This fulfii the need of a Section 7 intra-Service 
consultation and determines whether the Section 10 issuance criteria regarding the 
jeopardy standard is met. The Services will prepare the Section 7 documents, Section 10 
Statement of Findings. and a Record of Decision prior to deciding whether to issue the 
Incidental Take Permit. Based on careful review of all documents, analyses, and public 
comments, the Board of Natural Resources will determine whether to enter into an 
agreement with the Services and adopt the draft HCP. A Notice of Issuance would be 
issued shortly after any approval and issuance of a permit. 
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1.2 Format for FEIS 
This FEIS is written to amend the DEIS in response to public comment and to incorporate 
additional information, corrections, and modifications. As such. this FEIS incorporates the 
DEIS by reference and aU portions of the DEIS should be considered valid and applicable 
except for those changes provided in this document. 

The FEIS has three sections and six appendices. Section 1 contains this Background and 
Context. Section 2 contains changes to the DEIS presented in the same order as sections of 
the DEIS. Sections that do not change are labeled "No Change." Where a change to the 
DEIS occurs. that change is presented and discussed in the following manner. First, the 
nature of the change is explained (paragraph modified , word deleted, sentence added, etc.), 
then the change is shown in redlineistrikeout (ivdlh = additions, & k e ~  = deletions) 
format. Section 3 contains the outline used to categorize comments, then summaries of 
public comments and the responses from the Services and DNR. and then summaries of 
comments from Tribes that responded after the close of the comments period with responses 
from the Service, all according to the same comment category outline. 

Appendix 1 lists all who provided comments in writing or in testimony at the public 
hearings during the formal public comment period. Appendix 2 lists organizations and 
individuals who received copies of the draft documents and those who will receive this 
FEIS in the initial distribution. Appendix 3 shows the changes to the draft HCP. following 
the order of chapters and sections in the original document. and using a similar format to 
that used in Section 2 for changes to the DEIS. Appendix 4 contains the revised 
Implementation Agreement. Appendix 5 contains information about the harvest projections 
and economic analysis conducted for the proposed HCP. Appendix 6 is a reproduction of 
the U S .  Department of the Interior's and U.S. Department of Commerce's 1994 No 
Surprises Policy. 
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WASHINGTON STATE DEPARTMENTOF 

Natural Resources 

March 22. 1996 

Dear Reviewer: 

The Washington Department of Natural Resources (DNR) has developed a draft Habitat Conservation Plan as a 
method of complying with the Endangered Species Act on the 1.6 million acres of forested state crust lands that 
lie within the range of the northern spotted owl. The attached Draft Environmental Impact Statement (DEIS) 
analyzes DNR's proposal along with other reasonable alternatives, evaluating the effects of implementation on 
issues and concerns such as threatened and endangered species and their habitats, other fish and wildlife and 
their habitats, environmental factors, and potential social and economic consequences. 

The draft Habitat Conservation Plan and the DEIS are part of DNR's application to the U.S. Fish and Wildlife 
Service and the National Marine Fisheries Service for an Incidental Take Permit and unlisted species agreement, 
under the authority of the Endangered Species Act. The permit would allow incidental take of all listed species 
as a result of legal forest management activities on these 1.6 million acres managed under state law by DNR to 
benefit the trusts. The unlisted species agreement would cover species that may be listed in the future. 

A 60-day public comment period begins with the publication of this DEIS. We appreciate your taking the time 
to review the DEIS and DNR's draft Habitat Conservation Plan. Please send your written comments to Chuck 

. , Turley, DNR, P.O. Box 4701 1, Olympia, WA 98504-701 1. Comments must be received or postmarked no 
'. ., 

, . 
later than May 20, 1996. In addition, we invite you to attend and participate in the public meetings that will be 
held around the state in April and May. 

If you have any questions or would like additional information, please call Chuck Turley, DNR, at 3061902- 
1 148, Bill Vogel, US. Fish and Wildlife Service, 3601753-4367, or Steve Landino, National Marine Fisheries 
Serv~ce, 3601753-6054. 

Sincerely, 

YENNDFER M. BELCHER 
Commissioner of Public Lands 
Washington Department of Natural R e s o m s  

CURT SMITCH 
Assistant Regional Director 
Fish and Wildlife Service 
US. Department of the Interior 

, 
Habitat Branch Chief 
National Marine Fisheries Service 
National Oceanic and Atmospheric Agency 
US. Department of Commerce 



NOTES 

On February 28, 1996, the U.S. Fish and Wildlife Service (USFWS) published in the Federal 
Register (61 Fed. Reg. 7596-7613 (1996)) notice of a change in the status of approximately 
4,000 species of animaLs and plants that had previously been referred to as "candidate 
species" for listing under the provisions of the Endangered Species Act. Up to this date, 
three separate candidate categories existed. One of those categories was 'Category 2 
candidates", species for which the U S W S  did not have sufficient scientsc information to 
support a listing. This Category 2 list will no longer be maintained by USFWS. 

This change does not affect the status of species (such as coho and other anadromous 
salmonid fsh) for which federal regulatory authority resides with the National Marine 
Fisheries Service. 

With this change in status, USFWS currently considers 182 species "candidates for listing". 
species for which there is suff~cient scientific information to support a listing as either 
endangered or threatened (previously referred to as Category 1 candidates). The current 
candidate list includes four species found in Washington State: buU trout (Salvelinus 
confluentis), spotted frog (Rana pretiosa), Oregon checker-mallow (Sidalcea oregana var. 
calva), and basalt daisy (Erigeron basalticus). 

Federal candidate species are refened to in DNR's draft HCP and the draft EIS. The 
language contained in these documents is consistent with the federal candidate status prior to 
the February 28 change. The Department of Natural Resources, the U.S. Fish and Wildlife 
Service, and the National Marine Fisheries Service (pint lead agencies for preparation of the 
EIS) will review this information and, where necessary, modlfy the final EIS. 











Executive Summarv 

Introduction 
This Executive Summary summarizes the draft Environmental Impact Statement that 
accompanies the draft Habrtat Conservation Plan proposed by the Washington 
Department of Natural Resources (DNR). 

DNR is proposing a Habitat Conservation Plan (HCP), authorized under section 10 of the 
federal Endangered Species Act (ESA) (16 U.S.C. 5 1531 et seq.), as a resource 
management strategy to assure long-term sustainable revenue for the trusts and long-term 
health of resources and ecosystems. 

The draft HCP is part of an application for an incidental take permit and an agreement 
covering unlisted species to the U.S. Fish and Wildlife Service (USFWS) and National 
Marine Fisheries Service (NMFS). DNR's draft HCP describes mitigation strategies for 
two federally listed species, the northern spotted owl and the marbled murrelet. In 
addition, although DNR does not expect to take any individuak of the following species, 
it is requesting that the other upland species listed by the federal government as 
endangered or threatened within the range of the northern spotted owl be included in the 
permit. These additional species are: 

r the Oregon silverspot butterfly; 
the Aleutian Canada goose; 
the peregrine falcon; 
the bald eagle; 
the Columbian white-tailed deer; 
the gray wolf: and, 
the grizzly bear. 

The draft HCP also outlines a plan to conserve habitat for other species for which DNR is 
seeking an unlisted species agreement. The proposed agreement would cover western 
Washington runs of salrnonids, other federal and state candidate species west of the 
Cascade crest, as well as alI species using the habitat. 

The HCP planning area encompasses approximately 1.6 million acres of state forest land 
managed by DNR within the range of the northern spotted owl. The Olympic 
Experimental State Forest (OESF) is one of nine planning units in the HCP planning area. 
The term of the permit would be 70 to 100 years (See Implementation Agreement). 
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Because preparation and approval of an HCP are both actions requiring environmental 
review, DNR and the federal agencies agreed to prepare a single environmental document 
that would comply with the requirements of the State Environmental Policy Act (SEPA, 
RCW 43.21C) and the National Environmental Policy Act (NEPA, 42 § U.S.C. 4321 et 
seq.). Both SEPA and NEPA are intended to help public officials make decisions that are 
based on an understanding of environmental consequences and to take actions that 
protect, restore, and enhance the environment. Preparation of a joint document is allowed 
under both SEPA and NEPA, thereby reducing paperwork while ensuring broad public 
involvement. Upon completion of the SEPA and NEPA process, the Board of Natural 
Resources' must determine whether the proposed HCP provides increased benefit to the 
trusts managed by the DNR when compared with the No Action alternative. 

DNR's Purpose and Need 
Background 
At statehood in 1889, the federal government granted specific lands across Washington 
State to he managed, leased, or sold by the state for the benefit of schools and other 
public institutions. These lands are referred to as federal land grant trusts. In additton, 
the state manages lands transferred to the state that had reverted to counties for tax 
default. These "Forest Board" lands may not be sold and are managed to perpetuate the 
forest resource and support various tax funds administered by the state and by the 
counties. The state's duties as the trustee of the federal grant and Forest Board lands are 
defined in the Washington State Enabling Act, the Washington State Constitution, federal 
and state statutes, and case law. 

In 1957, the legislature established the Washington Department of Natural Resources to 
serve as manager of trust and other state-owned lands, including forested lands, aquatic 
lands, urban lands, and agricultural lands. Duties have been added by the legislature so 
that today DNR also manages special natural areas, fights fires, and regulates forest 
practices on nonfederal forest lands. 

On behalf of the trust beneficiaries. DNR strives to produce the most substantial support 
possible over the long term while exercising prudent management and preserving the trust 
estate. 

The ESA was created to conserve species of plants and animals formally designated as 
threatened or endangered, and the ecosystems upon which they depend. Section 9 of the 
ESA prohibits the "taking" of an endangered species. The term "take" is defined in the 
ESA to mean "to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, 

A Washmeton State board that establishes uolictes for the Deuarhnent of Natural Resources to - 
ensure that the acquisition, management, and disposition of lands and resources within the department's 
jurisdiction are based on sound principles. The board is composed of six members: the Commissioner of 
Public Lands, the Governor, the Superintendent of Public Instruction, the dean of the College of 
Agriculture and Home Economics at Washington State University, the dean of the College of Forest 
Resources at the University of Washington, and an elected representative from a county that contains 
Forest Board land. 
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or attempt to engage in any such conduct." Harm is further defined in USFWS 
regulations as "an act which actually kills or injures wildlife. Such acts may include 
significant habitat modification or degradation where it actually kills or injures wildlife 
by significantly impairing essential behavioral patterns, including breeding, feeding or 
sheltering." This interpretation was challenged as exceeding the authority of the 
Secretary of the Interior, who oversees the USFWS. In Babbitt v. Sweet Home Chavter 
of Communities for a Greater Oreeon, decided on June 29, 1995, the Supreme Court of 
the United States upheld the regulation and the definition. Substantial penalties exist for 
taking a listed species. 

As noted above, the ESA also contains a provision for the issuance of an "incidental take 
permit" that allows the taking of a listed species if such taking is "incidental to, and not 
the purpose of, otherwise lawful activities." A mandatory component of an application 
for an incidental take permit is preparation of at1 HCP. 

Need for Action 
The northern spotted owl was listed as threatened under the ESA in June 1990. The 
listing had an immediate impact on DNR's ability to conduct timber sales activities. 
Following the listing of the spotted owl, USFWS biologists described habitat area and 
density, based on the owl's median home range, within which habitat loss may constitute 
a taking under the ESA. Their findings were used to establish "owl circles" ranging in 
radius from 1.8 to 2.7 miles, with a minimum of 40 percent of this area needing to be 
retained in habitat capable of supporting the owl's nesting, roosting and foraging 
behaviors. DNR's timber sales policies are consistent with the biological guidance 
represented in these criteria and are consistent with the objective of avoiding a violation 
of federal law. 

In October 1992, the USFWS listed the marbled murrelet as a threatened species. While 
the USFWS has not issued guidelines for avoiding take of marbled murrelets, landowners 
are still at risk if murrelets are taken. DNR currently attempts to avoid take by deferring 
harvest of most potential suitable habitat. Under current policy, harvest is deferred on 
potential suitable habitat within 40 miles of marine waters. Between 40 and 52.25 miles 
(the distance of the most inland documented murrelet detection in Washington) a case-by- 
case review is conducted. 

The listings of the owl and murrelet have significantly increased the environment of 
uncertainty and inefficiency regarding ESA compliance for trust land managers and have 
limited DNR's ability to meet its trust obligations. To reduce the risk of violating the 
ESA, DNR spends approximately $4 million each year to survey proposed timber sale 
sites for northern spotted owls. Marbled murrelet habitat relationship surveys have just 
begun at an estimated cost from $900,000 to $ 1.4 million per year until completion. 
Surveys are a costly strategy to avoid taking. In addition, approximately 380,000 acres of 
otherwise harvestable trust lands are currently off-limits to avoid the potential for take of 
these two species. 
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Purpose for Action 
An HCP serves several purposes: It is a required component of an application for an 
incidental take permit; it ensures the applicant will mitigate the effects of take; and it 
allows the applicant to develop a fonvard-looking strategy that establishes a balance 
between the protection of listed species and economic requirements. In effect, the status 
quo forces DNR to react to ESA restrictions, while conservation planning allows DNR to 
design the most efficient way to achieve ESA compliance. 

The purposes of DNR's action are to strive to: 

Produce the most substantial support possible over the long term consistent with 
trust duties conveyed on DNR by the state of Washington. 

Ensure forest productivity for future generations. 

Reduce the risk of violating the ESA within the range of the northern spotted owl 
through sound, biologically-based management. 

Reduce the likelihood of trust management disruptions due to future listings. 

Enable DNR to conduct management and research activities within the OESF in 
areas currently occupied by listed species in order to build new knowledge 
relevant to trust management obligations and species conservation. 

Enable DNR to adequately carry out the Board's policies as reflected in the Forest 
Resource Plan. 

Issues and Concerns 
The primary environmental issues and concems identified during the development of this 
draft EIS include: 

Northern spotted owl. Conserve forest areas which provide the necessary 
ecosystem requirements for nesting, roosting, and foraging hab~tat and dispersal 
habitat. 

Marbled murrelet. Conserve forest areas which provide nesting habitat, 
specifically, forests with old-growth characteristics. 

Salmonid fish species. Protect riparian ecosystems to satisfy habitat 
requirements. The effects on habitat of erosion and mass-wasting potential are a 
major concern. 

Other wildlife and fish species. Provide wildlife habitat that contributes to 
demographic support, maintenance of species distribution, and facilitation of 
dispersal. For plant species, concems include the protection of limited ranges 
and/or narrow habitat ecosystem requirements. 
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Physical landscape (geology and soils). Concerns include soil erosion potential 
in relation to geomorphology and geologic hazards including mass wasting and 
sediment delivery. 

Other environmental issues and concerns identified during the development of this draft 
EIS include air quality, water quality, cultural resources, social and economic 
consequences of the alternatives, and cumulative effects. 

Planning Area 
DNR has limited the area covered in the proposed actions to the 1.6 million acres of 
forested trust lands within the range of the northern spotted owl. To achieve the greatest 
relief through an HCP and still have a manageable scope, DNR limited its conservation 
planning for unlisted species, including salmonids, to the west side of the Cascade crest. 
East-side consexvation strategies are limited to measures for northern spotted owls and 
other federally listed upland species, including the gray wolf and grizzly bear. 

The 1.6 million-acre planning area for the proposed draft HCP is divided into nine 
planning units: six on the west side of the Cascade crest and three on the east side (see 
Map I). One of the six west-side units is the OESF. 

The OESF is a unique planning umt because of its commitment to experimentation and 
an integrated approach to management. The long-term vision of the OESF is of a 
commercial forest in which ecological health is maintained through innovative 
integration of conservation and forest production activities. 

There are three components to this experiment: habitat conservation strategies based on a 
forest without areas deferred from timber management (unzoned forest management); a 
commitment to monitoring, research, and information-sharing as the basis for 
experimental management; and creation of a process for integrating intentional learning 
with management decision-m&ing and course adjustments. In this approach, habitat for 
owls, murrelets, and fish, in addition to forest products, become outputs of a well- 
managed unzoned forest. 

Description of HCP Alternatives 
The eight west-side and east-side planning units (excluding OESF) have been combined 
for environmental analysis purposes, with exceptions. The draft EIS analyzes three 
management alternatives (A, B, and C) for these combined units. For the OESF Planning 
Unit, the draft EIS also analyzes three alternatives ( I ,  2, and 3). The exceptions are: 

A separate evaluation is conducted on the impacts of the alternatives on the 
spotted owl on the east side. 

The riparian strategy only applies to the west side 

The evaluation of the alternatives for the marbled murrelets only applies to the 
west side. 
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0 All discussion of uncommon habitats only applies to west-side units. 

Each of the three alternatives is briefly described below in terms of its effect on the three 
major resources of concern: spotted owls, marbled murrelets, and salmonids. 

Alternative A 
In this drafi EIS, Alternative A is the No Action alternative. This alternative is defined as 
no change from current management direction or level of management intensity. For 
DNR, Alternative A describes the current and likely future management of trust lands 
within the range of the northern spotted owl without an I-ICP. The current and likely 
hture management of DNR-managed lands is described in the policies of the Forest 
Resource Plan (1992), which is in the process of being implemented. 

Whereas Alternative A achieves compliance with the ESA through an avoidance-of-take 
approach, the proposed HCP alternatives achieve compliance with the ESA by allowing 
and mitigating take in a manner acceptable to the USFWS and NMFS. 

Alternative B 
Alternative B is the proposed HCP for the five west-side planning units and three east- 
side planning units and represents DNR's proposed alternative. Under this alternative, 
DNR would receive an incidental take permit from the USFWS for northern spotted owis. 
marbled murrelets, and other listed species and an unlisted species agreement from 
USFWS and NMFS for species utilizing DNR-provided habitat in the west-side planning 
units. Alternative B includes four principal conservation elements: 

a ri~arian element that is designed to protect salmonid and riparian species; 

a northern svotted owl element that is designed to contribute to demographic 
support, dispersal, and maintenance of distribution of current spotted owl 
populations; 

a marbled murrelet element that proposes an interim strategy designed to preserve 
options while completing habitat relationship studies and protect all occupied sites 
found during surveys; and, 

an uncommon habitats element. 

The conservation strategies described in this alternative would replace the current case- 
by-case survey requirements for the northern spotted owl and would benefit other species. 

Alternative C 
Alternative C proposes an increased level of conservation. It is similar in purpose and 
strategy to Alternative B but provides the potential for additional protection for species 
by extending the geographic scope of protected areas and by restricting management to a 
greater degree. This alternative would provide additional conservation within areas 
designated for spotted owl nesting, roosting, and foraging habitat; murrelet habitat; and 
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riparian areas in westem Washington. If adopted and implemented, this alternative would 
be expected to contribute to a higher probability of long-term viability for the species of 
concern 

Description of OESF Alternatives 
Three alternatives are analyzed for the OESF: Alternatives 1,2, and 3 

Alternative I 
Alternative 1 is the No Action alternative. This alternative is the same as Alternative A 
described above. Under this altemative, DNR would not receive an incidental take 
pennit and would continue to manage lands within the Experimental Forest according to 
existing Board policy and external regulatory control. Alternative 1 would continue 
current management of r~parian areas on the OESF. For the past 5 years, DNR's Olympic 
Region has implemented significantly greater protection of streams and riparian areas 
than is required by Washington Forest Practices Rules for Riparian Management Zones.' 
This level of protection on DNR-managed lands is consistent with actions to minimize 
disturbances of unstable channel margins and adjacent hillsfopes, as required by WAC 
222- l6-O5O and direction given by the Board of Natural Resources through the Forest 
Resource Plan (DNR 1992b). Special protective measures are required because of a high 
potential throughout the OESF for mass wasting and windthrow. 

Alternative 2 
Alternative 2 is the Unzoned Forest alternative and DNR's proposed alternative. Thls 
alternative would establish specific landscape targets for conservation of habitat, which 
would then be incorporated into landscape plans that specify the amounts and locations of. 
timber that can be harvested over time. No area would be strictly off-limits to timber 
harvest over the long term (except for interior-core buffers of riparian areas), although 
there would be less active manipulation of stands along steep slopes and in areas 
identified as susceptible to erosion, wind damage, and other hazards. In addition, some 
areas would be deferred from harvest until other areas are available to replace them. 

Implementation of this alternative considers the current age class distribution on the 
OESF, where roughly 70 percent of the forest is in stands less than 30 years old. 
Landscape targets would he set for the development of habitat, based on a working 
hypothesis of the quality, quantity, and distribution of potential habitat needed to meet 
the target. In addition to landscape-level management, forest stands would be managed 
in a way that would provide potential suitable owl habitat during significant portions of 
the management cycle. Management strategies for uncommon habitats would be the 
same as under Alternative B. 

* In the rest of this DEIS, the Forest Practices Riparian Management Zones will be referred to as 
Forest Practices RMZs to distinguish them from the riparian management zones in the draft HCP and the 
Forest Resource Plan. 
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Alternative 3 
Alternative 3 is the Zoned Forest alternative. Under this alternative, management would 
concentrate on areas that have a likely potential to support owl pairs and several special 
pair areas. Marbled murrelet conservation would be similar to that proposed in HCP 
Alternative C (described above). Management strategies for uncommon habitats would 
be the same as under Alternative B. 

Description of Management Strategies for the HCP and 
OESF Alternatives 
Management strategies provide a useful basis for comparing the three HCP alternatives 
and address the following elements: 

spotted owl nesting, roosting, foraging (NRF) habitat; 
spotted owl dispersal habitat; 
provision of experimental areas; 
marbled murrelet habitat (west side only) ; 
riparian protection (west side only); 
unstable hillslopes and mass wasting (west side only); 
road network management; 
hydrologic maturity (west side only); 
wetlands protection; 
uncommon habitats (west side only); 
other federally listed species; and, 
unlisted species (west side only). 

Matrix l a  summarizes the management strategies for the proposed HCP alternatives 
(excluding OESF). 

Matrix i b  summarizes the management strategies for the three OESF alternatives. The 
riparian strategy is the same for all OESF alternatives, including the No Action 
dternative. While many of the management elements in Matrix l a  are similar to the ones 
in Matrix lb, the proposed actions for each element may differ from those in Matrix la. 
Elements of the OESF management strategy include: 

spotted owl nesting, roosting, foraging (NRF) habitat; 
spotted owl dispersal habitat; 
provision of experimental areas; 
marbled mwelet habitat; 
riparian strategy; 
riparian protection; 
interior-core buffers; 
exterior buffers; 
unstable hillslopes and mass wasting; 
road network management; 
hydrologic maturity; 
wetlands protection; 
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research and monitoring; 
uncommon habitats; 
other federally listed species; and, 
unlisted species. 

Environmental Conditions 
Vegetative zones are broad areas, delineated by elevation and climate. that have similar 
types of vegetation. The proposed HCP planning area includes land in many of the major 
zones: Sitka spruce, western hemlock, Pacific silver fir, subalpine firimountain hemlock 
zone, alpine zone, grand fir, and Douglas-fir. 

Tbe lands managed by DNR vary from scattered parcels of less than 40 acres to large 
contiguous blocks in excess of 110,000 acres. Although this land is distributed - 
throughout the plan area, much of it is adjacent to or near large blocks of federal 
ownership along the Cascade and Olympic mountain ranges. The major exception to this 
pattern is in southwestern Washington, where DNR manages more than 250,000 acres 
that is not near federal ownership. 

The majority of the forest on DNR-managed land covered by the HCP IS conifer. Less 
than 10 percent of the even-aged stands is in hardwood. Most DNR-managed lands have 
been logged at least once in the last 100 years. About one-fourth of the even-aged stands 
are 20 years old or less. Over half of the even-aged stands are 60 years old or less. 
Approximately 85,000 acres of timber older than 200 years remain on state-managed 
forest land. Of this, less than 40,000 acres contain forests of large-diameter (3- to 8-foot) 
Douglas-fir, western redcedar, and western hemlock. 

Environmental Consequences of Alternatives 
This section focuses on the environmental consecluences of the alternatives on three 
species and habitats of concern: the northern spotted owl, the marbled murrelet, and 
riparian habitat. Environmental consequences to other species and habitats are described 
below. 

The Northern Spotted Owl 

The Role of Nonfederal Lands in Spotted Owl Conservation 
In developing reasonable alternatives for an HCP, DNR considered, within the context of 
its trust mandate, the kind of contribution it could best make to support the ESA's goal of 
Listed species stabilization and recovery. DNR identified type and location of habitat 
making a significant contribution to demographic support, maintenance of species 
distribution, and facilitation of dispersal as its conservation objective for the northern 
spotted owl component of the proposed HCP. 

Demographic support refers to the contribution of individual tenitorial spotted owls or 
clusters of spotted owl sites to the stability and viability of the entire population. 
Maintenance of species distribution refers to supporting the continued presence of the 
spotted owl population in as much of its historic range as possible. Dispersal is the 
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movement of juvenile, subadult, and adult animals from one sub-population to another. 
For juvenile spotted owls, dispersal is the process of leaving the natal territory to 
establish a new territory. 

In general, nonfederal lands that are intermingled with or are adjacent to federal reserves 
are important for providing nesting, roosting, and foraging habitat to support clusters of 
owls that occur largely on federal reserves designated under the President's Forest Plan.3 
Many owls from sites centered on federal land very likely use nonfederal land to meet 
part of their habitat needs. For example, w~thin the five west-side planning units, 171 
territorial sites centered on federal reserves contain DNR-managed land in some portion 
of the median home range circle. 

Results of population modeling indicate that increasing cluster size above 15-20 pairs, 
especially over 20 pairs, increases the likelihood that the cluster will be self-sustaining for 
50-100 years. Most of the Late-Successional Reserves established in the Western 
Washington Cascades and Olympic Peninsula provinces under the President's Forest Plan 
currently support clusters of less than 20 activity centers. Most of these reserves also 
have less suitable habitat than their maximum potential. Thus, nonfederal lands can make 
the most effective contribution to spotted owl consewation by providing habitat that 
supports an increase in cluster size and that supports existing clusters centered on federal 
lands. 

The intent of the proposed HCP's spotted owl conse~ation strategy for western 
Washington is twofold. First, the strategy is intended to provide nesting, roosting, and 
foraging habitat and dispersal habitat in strategic areas in order to support conservation 
objectives of demographic support, maintenance of species distribution, and dispersal on 
federal lands. Second, in areas designed to provide nesting, roosting, and foraging 
habitat, DNR's goal is to create a landscape in which active forest management plays a 
role in the development and maintenance of the structural characteristics that comprise 
such habitat. To accomplish this goal of an actively managed spotted owl landscape, the 
strategy includes a research phase, a transition phase, and an integrated management 
phase. 

Criteria for Assessing Alternatives 
Five criteria were developed to assess the significant adverse environmental impacts of 
the three HCP alternatives on the northern spotted owl (west side only): 

1. Amount and distribution of nesting, roosting, and foraging (or "suitable") 
habitat; 

2. Effect on spotted owl activity centers; 
3. Contribution to dispersal habitat; 
4. Contribution to demographic support in the five west-side planning units; 

and. 

In this DEE, we are using the Presideht's Forest Plan to refer to the 1994 plan. It is also 
commonly known as the President's Northwest Forest Plan and the Northwest Forest Plan. 
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7. Contribution to maintenance of species distribution. 

Results of Assessment for West-side Planning Units 

Change in the amount and distribution of nesting, roosting, and foraging habitat 
over the next 100 years 
At present, there are an estimated 186,000 to 366,000 acres of potential suitable spotted 
owl habitat on DNR-managed lands within the five west-side planning units. Alternative 
A would result in the retention of 70,000 acres of spotted owl habitat on DNR-managed 
lands. Alternative B would result in the retention and development of at least 81,500 
acres of spotted owl habitat. Alternative C would result in the retention and development 
of at least 146,500 acres spotted owl habitat. 

The largest loss of potential habitat occurs under Alternative A. Most of the loss of 
potential habitat under Alternatives B and C occurs in areas farther than 4 miles from 
federal reserves. Both Alternatives B and C result in improved habitat conditions within 
4 miles of federal reserves compared to Alternative A. Thus, both of these alternatives 
would make higher contributions to the overall demographic support of the spotted owl 
population that occurs on federal lands than Alternative A. 

Effect on Spotted Owl Activity Centers 
At present there are 145 known territorial spotted owl site centers that influence DNR- 
managed lands in the five west-side planning units (i.e., these sites occur either on or 
within a median home range radius of DNR-managed lands). DNR estimates that there 
are 42 additional sites that will influence DNR-managed lands in the five west-side 
planning units. These sites are located in areas that have not yet been surveyed for 
spotted owls. Under Alternative A. DNR would continue a t&e-avoidance policy. 
However, Alternative A does not offer the prospect of improving habitat conditions on 
DNR-managed lands. In the long term, an estimated 27-3 1 sites have a low chance of 
persistence due to poor habitat conditions and isolation from other sites or clusters of 
sites (see Table 4.2.18). Alternative B would result in putting an estimated 81-85 of the 
total I87 known and projected unknown sites at risk for incidental take of resident owls. 
Alternative C would put an estimated 3 1-33 sites at risk for incidental take of resident 
spotted owls. 

Under Afternatives B and C, management of spotted owl habitat would occur within NRF 
management areas. such that at least 50 (Alternative B) or 60 percent (Alternative C) of 
these areas, on a WAU-by-WAU (Watershed Administrative Unit) basis, would be 
suitable spotted owl habitat at any one time. Any spotted owl habitat that occurs above 
target conditions within each WAU (refer to the proposed HCP for details) would be 
available for harvest. The number of future spotted owl sites that could be negatively 
affected by such a management strategy in the long term depends on (I)  current 
population trends; (2) how quickly habitat conditions improve on federal reserves to the 
point that the popuiation stabilizes; and, (3) where new sites are established relative to 
NRF management areas and federal reserves. DNR conducted an analysis based on these 
factors and concluded that Alternative B could result in between 8 and 36 spotted owl 
sites being at risk of negative biological impacts over the course of a 100-year HCP. 
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Alternative C could result in between 3 and 22 sites being at risk of negative biological 
impacts over a 100-year HCP. 

The important outcome of this strategy, however, is that once N W  management areas 
have reached their target habitat condition, these areas would provide a constant level of 
support to spotted owls. This is a more certain outcome than under Alternative A, in 
which babitat would likely decline in quantity and quality and become increasingly 
fragmented. While both action alternatives present some risk to some existing sites, the 
creation of more habitat near federal reserves would support an increase in the size and 
number of owl clusters over the long term. 

Contribution to Dispersal Habitat 
Alternative A would provide opportunities for dispersal of juvenile spotted owls in the 
form of NRF habitat retained in spotted owl circles under the current take guidelines. 
This alternative then would provide habitat through which spotted owls could potentially 
disperse on 70,000 acres whose location is dependent upon the location of known spotted 
owl sites. Alternative B would provide dispersal opportunities on 139,500 acres in both 
NRF management areas (suitable nesting, roosting, and foraging habitat) and in Dispersal 
management areas (dispersal babitat) on DNR-managed lands. Dispersal management 
areas are located on DNR-managed lands that occur between large areas that will be 
managed for spotted owl NRF habitat (mostly federal reserves). Alternative C would also 
provide dispersal opportunities in NRF management areas and in Dispersal management 
areas. The dispersal management areas designated in Alternative C are the same as those 
designated in Alternative B. A total of 204,100 acres of NRF habitat and dispersal 
habitat on DNR-managed lands would be provided under Alternative C. 

Under Alternative A, large portions of DNR-managed lands could be in conditions that 
are inhospitable to dispersing spotted owls at any one time. In comparison, because of 
the proximity of NRF management areas to federal reserves, Alternatives B and C both 
decrease the effective distance that spotted owls would need to travel between large 
blocks of federal habitat. They also provide areas that would managed specifically for 
dispersal habitat in areas that are important for population connectivity as identified in the 
Final Draft Recovery Plan for the Northern Spotted Owl (USDI 1992b). Thus, 
Alternatives B and C both support spotted owl dispersal better than Alternative A. 
Alternative C provides the highest level of support. 

Contribution to Demographic Support 
Over the short term, Alternative A provides a higher level of demographic support than 
Alternatives B and C. This is because current levels of habitat contributions to all known 
activity centers would most likely be retained. In the long term, however, Alternative B 
would provide a higher level of support to the population than Alternative A because 
habitat will be provided at higher landscape levels at a watershed scale near federal 
reserves and because there is a commitment to develop new habitat in areas where habitat 
levels are presently low but demographic support to the population is important. The nest 
habitat provisions (see Matrix la), in conjunction with the riparian and marbled murrelet 
components of Alternative B, result in a projected 51,000 acres of forests older than 150 
years within NRF areas by the year 2096 (see Table 4.2.10). Altemative B is expected to 
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provide source habitat to sub-populations at a watershed scale and would provide NRF 
areas that support federal reserves in all of the five west-side planning units where 
s~gnificant acreage in federal reserves occurs. Therefore, it is projected that NRF areas in 
Alternative B would be in a condition to contribute individuals to the metapopulation 
over the course of a 100-year HCP. 

Alternative C would provide the most habitat in terms of older forest and high 
concentrations of large habitat patches near federal reserves. It would lead to a lower 
impact on spotted owl sites in the near term than in Alternative B, and a higher 
contribution to the support of a productive owl population in the next 100 years than 
either Alternatives A or B. Thus, the level of overall, long-term demographic support to 
populations is projected to be highest in Alternative C. Alternative C has a hgher 
probability than Alternative B of providing source habitat to sub-populations at a 
watershed level and provides NRF areas that support owls on federal reserves in all of the 
five west-side planning units where significant acreage of federal reserves occur. Neither 
Alternative B nor C would provide long-term support for spotted owls that are not part of 
clusters that are associated with the federal reserve system. 

Contribution to Maintenance of Species Distribution 
When Alternatives A, B, and C are compared, Alternative C contributes most to long- 
term maintenance of species distribution in terms of contributing habitat in a wider range 
of ecological conditions, providing nesting, roosting, foraging habitat in areas of 
distributional concern, and maintaining connectivity among federal reserves. Alternative 
B provides significant long-term support but less than Alternative C. Alternative A 
contributes the most to maintenance of species distribution over the short term, but it 
contributes the least over the next 100 years. 

In keeping with federal strategies, none of the alternatives provide a long-term 
contribution to the maintenance of spotted owls in southwest Washington or the rest of 
the Western Washington Lowlands Province. Thus, all of the alternatives would 
contribute to an eventual contraction of the species range in western Washington. 
Alternative B would likely lead to a more rapid loss of sites than would Alternative C and 
thus contribute more to accelerating the increased risk of extirpation of the popuiation 
from the Western Washington Lowlands Province. Alternative C would provide some 
prospect for five sites to persist in southwest Washington but would not provide a much 
higher chance for the population to recover in this province than Alternative B. 

Results of Assessment for East-Side Planning Units 
There are 288,800 acres of DNR-managed land in the east-side planning units, of which 
29 percent (67,400 acres) is classified as spotted owl habitat. 

The main objective of the HCP action alternatives is the support of spotted owls that 
reside on federal lands. Twenty-two percent of spotted owl habitat on DNR-managed 
land in the east-side planning units lies within 2 miles of federal reserves, but only 3 
percent lies between 10 and 12 miles from federal reserves. Over half of the spotted owl 
habitat on DNR-managed land in the east-side planning units lies within 6 miles of 
federal reserves. 

Merged EIS, 1998 Executive Summary 



The alternatives were evaluated using the same five criteria as for the west-side planning 
units, thereby isolating DNR-managed habitat. Alternative B concentrates owl habitat in 
proximity to federal reserves, and it is projected that this habitat will support territorial 
spotted owls. Of the action alternatives, DNR's analysis shows that Alternative C is 
expected to better provide for the survival and recovery of spotted owls in the Eastern 
Washington Cascades Province (see Matrix 4.3.1). For all five evaluation criteria, 
Alternative C results in either greater net benefit or lesser adverse impact to the owl 
population. Alternative C provides more NRF and dispersal habitat (Table 4.3.23) than 
Alternative B. Owl habitat would be the less fragmented, have wider geographic 
distribution, and be maintained with a higher level of certainty. 

The most important comparison of Alternatives A and B is an assessment of short-term 
risk versus long-term risk. Alternative B poses greater short-term risk to the current 
spotted owl population in the Eastern Washington Cascades Province, but Alternative A - - - 
poses greater long-term risk to the survivability of future generations. Over the short 
term, Alternative B harvests more owl habitat and puts more current site centers at risk 
for take (Table 4.3.23). Alternative A is likely to maintain a larger proportion of existing 
owl habitat and site centers over the short term, but over the long term natural disturbance 
and shifiing site centers are likely to cause a substantial reduction in both habitat and 
occupied site centers. An important element in comparing the long-term risk of the 
alternatives is certainty. Alternative B is projected to remove more habitat, but the 
amount, spatial distribution, and proximity to federal lands of the remaining habitat, and 
habitat to be developed are known through the development of the HCP. It is likely that 
under Alternative A, owl habitat on DNR-managed land will become more fragmented 
and less capable of supporting spotted owls. Furthermore, under Alternative A, low 
confidence must be assigned to any estimate of future owl habitat conditions on all DNR- 
managed land. This is particularly true in the eastern Washington Cascades where fire 
suppression has greatly increased the probability of future catastrophic disturbances. 

Marbled Murrelet 
While the amount of scientific information that is available for this species has increased 
dramatically in recent years, it is still extremely limited. Additionally, no recovery plan 
and no designation of critical habitat for this species have been adopted by the federal 
government, although draft proposals for both have been released. Because many basic 
questions about this species' needs remain unanswered, DNR proposes to develop an 
interim approach designed to protect the marbled murrelet on DNR-managed Iands in the 
area covered by the HCP while collecting the information needed to develop a long-term 
conservation plan. 

The Role of Nonfederal Lands in Marbled Murrelet Recovery 
When all factors (including at-sea conditions and the condition of nonfederal lands) 
affecting the species were taken into account in a second assessment of population 
viability by the Marbled Murrelet Working Group of the President's Forest Plan, the - 
assessment team rated Option 9 as having a 60 percent likelihood that murrelet 
populations on federal Iands would be stable and well-distributed after 100 years. In 
addition, the group stated that the management and development of marbled murrelet 
habitat on nonfederal lands could provide for a higher viability rating and an increased 
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likelihood that the ecosystem plan adopted on federal lands would maintain marbled 
murrelets for the long term. DNR-managed lands contain approximately 43 percent of 
the old-growth and mature forests found on nonfederal lands in western Washington that 
are potential suitable marbled murelet habitat. 

Criteria for Assessing Alternatives 
Two evaluative criteria were developed to analyze any significant adverse environmental 
impacts of the three HCP alternatives on the marbled murrelet: 

1 .  Amount of potential nesting habitat protected by each altemative; and, 
2. Likelihood that the alternative would protect or enhance the reproductive 

potential of the population in conjunction with federal conservation 
efforts. 

Amount of potential nesting habitat protected by each alternative 
Under Alternatives A and 1 (No Action), DNR will continue its risk-avoidance strategy 
by not harvesting known occupied sites. DNR is conducting habitat relationship studies 
to assist the Board of Natural Resources in assessing the risk of take, as well as to 
identify unoccupied areas that can be released for harvest. These studies will provide 
more precise information to determine what constitutes high quality habitat for marbled 
murrelets in each planning unit. These studies will help minimize the harvest of occupied 
sites and further define the areas that are likely to contain additional breeding sites. 

Under Alternatives A and 1, currently known occupied sites on DNR-managed lands 
would be protected per ESA requirements. As of 1993, the area of nonfederal lands 
under ESA restrictions due to known occupancy by marbled murrelets included 
approximately 1,814 acres of old growth and 1,633 acres of mature forest habitat. 
However, known sites involve only a fraction of the potential suitable habitat that DNR 
and other land managers must consider in order to avoid a possible violation of the ESA. 

An estimated 60,283 acres of habitat on DNR-managed lands in western Washington is 
heing deferred by these alternatives (A and i )  for an unknown per~od of time. 
Approximately 60,019 acres are currently deferred between 0-40 miles inland, and 264 
acres are currently deferred between 40-52.25 miles inland. One hundred percent of the 
suitable habitat on DNR-managed lands in the 0-40 inland distance zone and 33 percent 
of the suitable habitat in the 40-52.25 inland distance zone is deferred based on current 
DNR protection guidelines. 

Alternatives B and 2 propose to minimize the loss of potential nesting habitat in two 
important ways. First, the habitat relationship studies employed to identify the small 
percentage of occupied sites in marginal habitat that may be taken by this alternative use 
a statistical model that calculates the probability that a site may be occupied by marbled 
murrelets. Only sites with the lowest probabilities of occupancy would be available for 
harvest. Although the exact relationship between the number of murrelet detections 
recorded at a site and the number of birds using a site is &own, it is generally accepted 
that a higher number of detections indicates that a larger number of birds are using an 
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area. Therefore, by harvesting only stands with the lowest probability of occupancy, 
Alternatives B and 2 minimize the effect on the population by concentrating the 
protection given to those sites that support the majority of the population. Although a 
maximum of 5 percent of the occupied sites in marginal habitat on DNR-managed lands 
in a planning unit might be taken, the actual percentage of the population affected is 
much smaller. 

Second, Alternative B requires that each planning unit be evaluated with regard to the 
conservation of marbled murrelet habitat. Plan objectives would ensure that any 
reduction in breeding habitat or population size is minimized to the greatest extent 
practicable. The strategy would also help ensure that all population-level factors such as 
isolation and genetic diversity are considered and that full consideration is given to the 
protection of sites important in maintaining a population on DNR-managed lands in 
conjunction with expected habitat conditions on federal lands. 

Alternative C is similar to Alternative B except that all suitable habitat, even marginal or 
habitat known to he unoccupied, would be retained until a long-term conservation plan is 
developed. Approximately 60,664 acres of occupied nesting habitat and suitable 
unoccupied habitat would be protected by Alternative C over a 10-year period. 

Likelihood that the alternative would protect or enhance the reproductive potential 
of the population in conjunction with federal conservation efforts 
This criterion makes a qualitative assessment of whether enough protection is provided to 
the population to increase the likelihood that successful reproduction is maintained or 
increased, adult survival is maintained or increased, breeding sites are not disturbed 
during the breeding season, genetic variability is not decreased, and occupied sites are 
not isolated. 

Alternative A has the lowest likelihood of protecting or enhancing the reproductive 
potential of the population at a levei that would lead to the long-term persistence and 
adaptation of the species in Washington in conjunction with federal conservation 
strategies. No special considerations or protection strategies are provided to those 
portions of USFWS conservation zones specifically designated as important to recovery 
efforts by the USFWS draft recovery plan. In addition, Alternative A would continue 
practices which create a higher risk of isolating occupied sites, and it does not plan for the 
creation of new suitable habitat for potential future populations. 

Alternative B differs significantly from Alternative A in that its short-term purpose is to 
maintain options while collecting information needed to develop a long-term 
management plan with a goal of protecting at least 95 percent of the breeding sites 
located on DNR-managed lands. After completion of the habitat relationship study 
within a planning unit, DNR would initiate an intensive survey effort. Concentration of 
the occupancy survey effort in the highest quality habitat would ensure the most efficient 
and cost-effective survey effort and increase the chance of locating the majority of 
breeding sites. This strategy would expose to harvest marginal habitat expected to 
contain a maximum of 5 percent of the occupied sites located on DNR-managed lands in 
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each planning unit. All occupied sites currently known or located during the habitat 
relationship study, however, would be protected, regardless of habitat quality. 

Under Alternative B, on-site management plans would be developed for each occupied 
site found. Management plans would identify the specific needs for each site and address 
those needs. Once the occupied sites for each planning unit become known, a long-term 
plan would be drafted for the entire planning unit that would then have the ability to take 
into consideration the entire landscape condition and iuxtaposition of occupied sites to 
each other. After an interim period of developing long-range plans on a planning unit 
basis, DNR would assemble a team of scientists with expertise in conservation biology, -. 
ornithology, and silviculture to develop a long-term landscape-level conservation plan. 
This landscape-level planning would allow an analysis of ways to avoid the isolation of 
breeding sites, to identify areas with suitable unoccupied habitat, to identify gaps in 
murrelet distribution, and to develop long-range strategies. Breeding populations would 
have a greater likelihood of being maintained in southwest Washington, the Puget trough, 
and near the coast of the Olympic Peninsula than under Alternative A due to efforts to 
locate and protect occupied sites in these areas within a reasonable time frame. The 
proposed actions under Alternative B are more consistent with recovery actions outlined 
in the Draft Marbled Murrelet Recovery Plan (Marbled Murrelet Recovery Team 1995) 
than those under Alternative A. Alternative B's near-term strategy to locate and protect 
occupied sites may greatly benefit the species because the recovery ream has stated that 
the next 50 years will be a critical time for the marbled murrelet since little additional 
suitable habitat is expected to develop within Late-Successional Reserves on federal 
lands before that time. 

Alternative C would provide enhancement of breeding potential similar to that of 
Alternative B, except that no harvest of suitable unoccupied murrelet habitat or marginal 
habitat within a planning unit would be allowed until a long-term conservation plan had 
been developed. This approach would preserve all options for the final planning team to 
develop a long-term conservation plan that can utilize all available habitat options and 
have the highest likelihood of success. The proposed actions under Alternative C are 
even more consistent with recovery actions outlined in the Draft Marbled Murrelet 
Recovery Plan than those of Alternative B because of the provisions for suitable 
unoccupied habitat as replacement habitat and objectives to develop suitable habitat in 
critical areas over time. Therefore, Alternative C has the highest likelihood that the 
reproductive potential of the population would be maintained or increased in conjunction 
with federal conservation efforts. It has the highest likelihood that adult survival would 
be maintained or increased, that breeding sites would not be disturbed during the breeding 
season, and that source populations would he provided for the colonization of future 
habitat, 

Riparian Conservation 

Background 
Salmon are a natural resource of great cultural and economic value to the people of 
Washington State and elsewhere. From 1981 to 1990, the total marine and freshwater 
salmon catch for Washington averaged 7.2 million fish per year. According to historical 



- 

records, the peak harvests between 1961 and 1979 were 57 percent lower than those 
between 1864 and 1922. This large reduction in the productivity of the Pacific Northwest 
salmon fishery has been attribuzed to many factors, including large-scale water projects 
(dams), poor fisheries management (over-fishing and hatchery practices), urbanization, 
and certain types of agricultural and forest practices. As a result, some stocks east of the 
area covered by the HCP have been listed by the federal government as threatened, and 
several stocks within the area covered by the HCP are candidates for federal listing. 

Seven species of anadromous salmonids inhabit the rivers and streams of western 
Washington: sockeye salmon, pink salmon, chum salmon, chinook salmon, coho salmon, 
steelhead trout, and sea-run cutthroat trout. Anadromous fish spend part of their life at 
sea and retum to freshwater to reproduce. During the portion of thei; life cycle spent in 
freshwater, these fish are vulnerable to many human activities, including forest practices, 
that can affect the integrity of riparian ecosystems. 

The Riparian Ecosystem 
The riparian ecosystem as discussed in this draft EIS includes the aquatic area, riparian 
area, and the zone of direct influence. Although salmonids live in the aquatic 
environment, their welfare is directly dependent on how well the entire riparian 
ecosystem is functioning. Measures of riparian ecosystem function include water - 
temperature, stream bank stability, sediment, detrital sources, large woody debris 
recruitment, and stream flow. Maintaining these components withii levels of natural - 
background variability is critical to maintaining a riparian ecosystem that is beneficial to 
salmonids. 

To provide for protection of the riparian ecoystem components, DNR developed and 
analyzed three alternative approaches to riparian protection: Alternative A is the No 
Action alternative, Alternative B is aimed at maintaining and restoring habitat, and 
Alternative C is aimed at enhancing and restoring habitat. There is no proposal to alter 
current management of riparian or aquatic habitat on the east side of the Cascade crest. 

HCP Alternatives 
Under Alternative A, the width of the riparian management zones currently applied by 
DNR on Type 1 and 2 Waters averages 196 feet (range 50-400 feet). While this average 
is well within the 150-200 foot range suggested in the literature. the range indicates that 
Alternative A may not consistently provide an adequate riparian management zone. 
Under Alternative A, Type 3 Waters would continue to receive a riparian management 
zone width averaging 89 feet (range 0-300 feet). Type 4 Waters would receive a riparian 
management zone averaging 55 feet in width (range 0-300 feet). Roughly half of the 
Type 5 Waters would receive riparian management zones averaging 40 feet in width 
(range 0-1 50 feet). These average widths for riparian management zones associated with 
Type 3,4, and 5 Waters are considerably less than is recommended by the literature to 
protect riparian ecosystems. No buffers are designated to prevent windthrow in the 
riparian management zone. 

Under Alternative B, the average width of the riparian management zone on Type 1,2, 
and 3 Waters would equal one site potential tree height and average 150 feet (range 100- 
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215 feet). In areas of high potential for windthrow, Type 1, 2, and 3 Waters would 
receive an additional wind buffer outside the riparian management zone of 100 feet on the 
windward side of Type 1 and 2 Waters, and 50 feet on the windward size of Type 3 
Waters greater than 5 feet wide. Type 4 Waters would receive a riparian management 
zone width of 100 feet under this alternative. Riparian management zones for Type 5 
Waters would be defined by the area of unstable slope and, in stable areas, by Policy No. 
20 of the 1992 Forest Resource Plan. In addition, a research program would be 
developed and initiated under this alternative to study the effects of forest management 
on Type 5 Waters, leading to recornmendatlons for a more definitive protection strategy 
for these streams. 

Under Alternative B, no harvest other than that related to restoration activities would be 
alfowed within 25 feet of the active channel margin on Type 1,2,3, and 4 Waters. Entry 
could occur within this area for road crossings or yarding when necessary. Harvest 
activities that maintain or restore salmonid habitat would be allowed between 25 and 100 
feet &om the active channel margin on Type 1,2,3, and 4 Waters. 

Under Alternative C, riparian management zone widths would average the same as under 
Alternative B, but protection would be applied on Type 1 through 5 Waters. Alternative 
C would also provide an additional wind buffer of 100 feet on each side of Type 1 and 2 
Waters and 50 feet on each side of Type 3 Waters greater than 5 feet wide where 
appropriate. 

Under Alternative A, the lack of specified buffer widths on Type 4 Waters, the allowance 
of logging within 25 feet of streams, the absence of a wind buffer, and the lack o fa  
comprehensive road network management plan could result in damage to riparian 
ecosystenl components. 

Forest Practices Riparian Management Zone (RMZ) widths may not always ensure 
protection of riparian components because minimum widths, as specified by the 
Washington Forest Practices Rules, are insufficient to protect riparian ecosystems. 
Current practices result in a wide range of riparian protection measures that in many 
instances are not sufficient to address salmonld habltat needs (i.e., detrital input, water 
temperature, stream bank stability, and large woody debris recruitment). Alternative A 
generally results in adequate riparian management zone widths on Type 1 and 2 Waters 
but may not be sufficiently protective of Type 3 and 4 Waters. Alternatives B and C both 
address the need for sufficiently wide riparian management zones on Type 1 through 4 
Waters. 

Alternative A permits logging within the entire width of the riparian management zone, 
but Alternatives B and C exclude fogging within 25 feet of the stream, except for .- - 
ecosystem restoration, and restrict logging in the remainder of the riparian management 
zone. Both Alternatives B and C allow riparian restoration work to occur in riparian 
management zones. These specific protection requirements recognize that many of the 
existing riparian areas are in need of enhancement work if they are to be returned to a 
fully functioning condition in the relatively near future. Measures required under 
Alternatives B and C will provide for stream bank integrity and the protection and 
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potential enhancement of riparian ecosystem productivity, which, in turn, will benefit 
salmonids. 

Alternative A does not require a wind buffer on riparian management zones in wind- 
prone areas and, therefore, fails to protect against wind damage. The failure to address 
wind damage vulnerability of riparian management zones in the past has resulted in 
frequent loss of riparian integrity and salmon habitat values. Alternatives B and C both 
specify that a wind buffer be added to riparian management zones in wind-prone areas, 
although Alternative B requires the wind buffer only on the windward side of the stream. 

Logging roads are a significant cause of sedimentation in salmonid streams. Under 
Alternative A, the 1992 Forest Resource Plan directs the department to develop and 
maintain a road system that controls adverse environmentai impacts. Alternatives B and  
C go further, however, by specifying that active road densities shall be minimized as part 
of a comprehensive road network management plan. The comprehensive road network 
management plan required under Alternatives B and C would be far more specific in 
addressing sediment problems related to roads. 

Criteria for Assessing Alternatives 
Many factors, both anthropogenic (e.g., fisheries management, hydropower dams, 
agriculture, and urbanization) and natural (e.g., El Niiio, natural slides, and heavy storm 
events) affect salmonid populations, and these are beyond the control of DNR. The role 
that DNR, or any forest manager, has in the fate of a particular salmonid population is 
difficult to gauge, but the effects that DNR has on the quality of freshwater salmonid 
habitat are clearly demonstrable. 

The alternatives were assessed in terms of their ability to maintain andlor restore 
ecosystem components important to salmonids within natural background ranges. The 
criteria used to assess the alternatives included water temperature, stream bank stability, 
sediment, detrital input, large woody debris, stream flow, and windthrow. 

Environmental Consequences of OESF Alternatives on 
Spotted Owls, Marbled Murrelets, and Riparian Zone 
Conservation 

Spotted Owl Consewation 
Spotted owls are known to occur as high as 3,500 feet in elevation on the western 
Olympic Peninsula, but no nests are known to exist above 2,500 feet. Forests at these 
elevations are within the Sitka spruce, western hemlock, or silver fir zones. Owls in the 
western Olympic Peninsula use very large home ranges, probably because of the limited 
prey base. The trend toward larger ranges in areas of scarce old forests is consistent with 
the findings of Carey et al. (1992) in southwestern Oregon. 

Over half of the area of the northwestern Olympic Peninsula - 712,000 acres - is in 
younger forest cover or other open conditions; the great majority of these cover types are 
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the result of harvests of older forests within the past 40 years. Over 73,000 acres of old- 
growth forests were harvested on the Olympic National Forest between 1974 and 1988. 
Approximately 119,000 acres of DNR-managed forests on the OESF are 30 years old or 
younger. 

Assessment of Alternatives 
Three criteria were used in evaluation of the alternatives. Two criteria centered on the 
degree to which each alternative addressed major threats to the viability of spotted owls 
on the Olympic Peninsula: the amount and distribution of owl habitat, and the slze and 
trends in size of the sub-population. The third evaluation criteria was the degree to which 
each alternative placed owl sites at risk for incidental take. 

Two independent analyses of the ability of habitat to support sported owl pairs generally 
concurred in their findings. Habitat currently capable of supporting owl pairs is 
concentrated on the mid-elevation, mostly federal lands in the interior of the Olympic 
Peninsula. The low-elevation, coastal plain, mostly nonfederal forest Lands rhat dominate 
the OESF have little current capability as habitat for owl pairs. Two projections of 
Alternative 1 (no action) 100 years into the future showed that the habitat capability of 
the interior Olympic Peninsula increases with time but that little change occurs on the 
low-elevation lands of the OESF. 

Two projections of Alternative 2 (unzoned forest) 100 years into the future predicted even 
greater increases than Alternative 3 in the ability of the low-elevation coastal plain forests 
of the OESF to support owl pairs relative to current conditions: one analysis predicted a 
greater than three-fold increase in the area of DNR-managed lands in the OESF capable 
of supporting owl pairs; another analysis predicted that the area that included DNR- 
managed lands in the OESF would be capable of supporting 80 percent more owl pairs. 

Two projections of Alternative 3 (zoned forest) 100 years into the future predicted 
substantial increases in the ability of the low-elevation coastal plain forests of the OESF 
to support owl pairs relative to current conditions: one analysis predicted a two-fold 
increase in the area of DNR-managed lands in the OESF capable of supporting 50 percent 
more owl pairs. 

Projections of each of the alternatives 100 years into the future predicted that, regardless 
of the alternative, the spotted owl sub-population on the Olympic Peninsula would 
decline for approximately 60 years. After that time, the population would reverse its 
negative trend and begin to increase in size because of the increase in habitat capability 
resulting from habitat development on federal lands. There were no sfatistically 
significant differences among predicted population trends under Alternative 1 or either 
action alternative. Alternatives 2 and 3, projected 100 years into the future, predict an 
Olympic Peninsula spotted owl sub-population that is 2 percent and 5 percent larger, 
respectively, relative to 100-year projections for Alternative I .  

Estimates of the risk for incidental take of owls were deveioped for all three alternatives 
based on the 60 currently known spotted owl sites in the OESF area. Alternative 1 is 
based on actively avoiding risk for incidental take of owl sites thus, the risk of incidental 
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take is negligible. Alternative 2 is estimated to place 3 1 sites at risk for incidental take, 
although an alternative analysis suggests that 24 sites could be at risk. 

Alternative 1 maintains the status quo, although likely inadequately. Under the action 
alternatives, the landscape is managed for habitat capability at broader scales, with 
potentially a much more positive outcome for owl conservation in the OESF area. It 
appears that one risk to the viability of the spotted owl sub-population on the Olympic 
Peninsula remains under the President's Forest Plan: that resulting from a relatively 
restricted geographic and ecological distribution of owls and their habitat in the mid- 
elevation forests of the interior Olympic Peninsula. Both action alternatives are predicted 
to extend the geographic and ecological distribution of owls and habitat into the low- 
elevation, coastal-plain forests in the OESF area. Predictions are that the habitat 
capabifity of this area will increase by 27 percent under Alternative 3 and by 51 percent 
under Alternative 2. 

Summary and Comparison of the Alternatives 
It is important to directly compare the characteristics of the action alternatives to 
Alternative 1 as they relate to the threats to spotted owls discussed above. Alternative 1 
only manages to protect the frequently inadequate stutus quo around relatively 
geographically fixed owl site centers, thus ensuring that regulatory incidental take is 
unlikely. Under both action alternatives, the landscape is managed for habitat capability 
at broader scales with potentially much more positive outcomes for owl conservation in 
the OESF area. This distinction between Alternative 1 and the action alternatives is 
manifest in an examination of the effects each alternative has on threats to the viability of 
spotted owls on the Olympic Peninsula. 

Population Size and Trends -- Segments of the owl population on the Olympic 
Peninsula are almost certainly not at equilibrium with their environment, as habitat has 
been removed more rapidly than the long-lived, site-faithful tenitory-holders relinquish 
occupancy of their territories. Even without M e r  removals of owl habitat, segments of 
the population may continue to decline until they reach a new equilibrium with the 
available habitat. This is suggested by the recent (over the past 4 years) loss of formerly 
reproductive owl pairs from several sites on DNR-managed lands around which most 
habitat was removed before the sites were protected following the listing of the owl in 
1990. And it is apparent in the predictions of two independent modeling efforts. 
Occupancy rates of other marginal sites on or near DNR-managed lands in the OESF will 
probably decline further, at least until habitat capability begins to recover. 

Alternatives 1,2, and 3 -- Further reductions in numbers of owls occupying marginal 
sites are likely under all alternatives. It is possible that additional reductions in habitat 
capability could exacerbate declines at some marginal sites. perhaps more so with 
increasing harvest of habitat (as under either action alternative). This prediction, 
however, could not be demonstrated by modeling. There were no statistically significant 
differences among the predicted numbers of owl pairs for either action alternative, 
Alternative I ,  or for a static landscape during the continued, predicted population declines 
that persist for 60 years. 

Executcve Summary Merged EIS, 1998 



Rates of habitat development significantly exceed rates of harvest of habitat under both 
action alternatives for the OESF. Very small interim reductions in old-forest habitat are 
accompanied by very large increases in young-forest habitat with long-term increases in 
both young- and old-forest habitat. Numbers of suitable sites predicted by modeling 
begin to increase immediately for each action alternative, relative to Alternative 1. 
Population modeling predicts a very slight gain, 2 percent to 5 percent, in overall 
numbers of owl pairs on the Olympic Peninsula for Alternatives 3 and 2, respectively, 
relative to Alternative 1. Each OESF alternative differs in the degree to which it protects 
or enhances habitat capability on and near DNR-managed lands in the OESF and, thus, 
numbers of owls on the Olympic Peninsula. However, given the current estimates of a 
fairly sizable sub-population on the Olymp~c Peninsula and predictions of a fairly sizable 
sub-population in the future, those relatively small differences on a peninsula-wide scale 
may not be important. 

The effects of the alternatives on population trends are likely to resemble those on 
population size. Habitat conditions on the much larger area of federal lands on the 
Olympic Peninsula are the most important factor affecting the viability of the sub- 
population. Given the current conditions of habitat on the Olympic Peninsula and model 
assumptions, the spotted owl population may continue to decline for several decades. 
Under the President's Forest Plan, peninsula-wide habitat conditions are predicted to 
reach a state that supports a viable population. Holthausen et al. (1994) concurred and 
concluded that, regardless of habitat conditions on nonfederal fands,"it is likely, but not 
assured that a stable population would be maintained" on portions of the federal lands at 
the core of the Olympic Peninsula. Thus, it appears that neither near-term nor long-term 
trends in the size of the sub-population will change as the result of either Alternative 1 or 
the action alternatives for the OESF. 

Geographic and Ecolodcal Distribution of Owls and Habitat -- Threats to the - - - 
viability of owls on the peninsula resulting from a restricted geographic and ecological 
distribution would remain if owls inhabited only the mid-elevation forests in the federal 
lands. Holthausen et al. (1994) concluded that "a biologically significant contribution" 
could result from maintaining a more widely distributed, stable population of owls. 

Alternative 1, projected 100 years into the future, shows no change in the geographic and 
ecological distribution of owls and their habitat relative to current conditions. 

Alternative 2 contributes to the broadest geographic and ecological distribution of owls 
and their habitat relative to either current conditions, Alternative 1, or AlternatiVe 3 
projected into the future. Alternative 2 contributes appreciably to the overall habitat 
capability of mostly the lower elevation, coastal-plain forests in the OESF, adding 51 
percent to the current overall habitat capability in this area, and results in a greater than 
three-fold increase in the habitat capability of DNR-managed lands. 

Alternative 3 contributes to a broader geographic and ecological distribution of owls and 
their habitat relative to either the current condition or Alternative 1 projected into the 
future. Alternative 3 contributes appreciably to the overall habitat capability of mostly 
the lower elevation, coastal-plain forests in the OESF, adding 27 percent to the current 
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overall habitat capability in this area and resulting in a nearly two-fold increase in the 
habitat capability of DNR-managed lands. Under this alternative, habitat capability is 
extended farther from the federal lands at the core of the Olympics. 

Incidental take of currently known owl sites -- Sixty-nine owl sites currently exist on 
DNR-managed lands in the OESF within 2.7 miles of federal land. 

Alternative 1 avoids incidental take of known owls 

Alternative 2 is based on managing all landscapes in the OESF to maintain or restore 
threshold proportions of owl habitat. Throughout the life of an BCP under this 
alternative, harvests of habitat would proceed under the guidance of general, landscape- 
level management plans and without regard for then-current locations of owl sites. Those 
harvests could constitute incidental take. However, habitat capability would increase 
across the OESF for most of the life of an HCP under this alternative until stabilizing at a 
much higher level than currently exits. Levels of take after the first 40-60 years would 
likely be lower because of the greater habitat capability that would result on DNR- 
managed lands. 

Alternative 3 is based on delineating areas (owl zones) in which management for the 
retention and restoration of owl habitat until threshold proportions are attained (predicted 
to be in 40-60 years) is a priority. An additional feature of this alternative is the 
designation of several high priority areas (approximated by current owl circles) for 
interim conservation of owl habitat. Harvests of habitat would be deferred for 40-60 
years within the owl zones, as well as in the interim conservation areas. Take could occur 
in circles whose boundaries are not entirely within the zones or interim protection areas. 
After threshold proportions of habitat are attained, harvests of habitat would proceed 
under the guidance of more genera!, landscape-level management plans and without 
regard to then-current locations of owl sites. 

Incidental take of owls that are not yet known will also occur under all the alternatives for 
the OESF. The risk of incidental take of unknown owls appears to be lowest in the near 
term for Alternative 1, s!ight!y greater for Alternative 3, and highest for Alternative 2. 

Marbled Murrelets 
The effects of the OESF alternatives on marbled murrelets are the same as for HCP 
Alternatives A, B, and C discussed in a previous section. 

Riparian Zone Conservation 
  he western Olympic Peninsula differs from other physiographic provinces of the state in 
its unique combination of soil parent materials, precipitation and soil-saturation regimes, 
and windthrow characteristics.- Natural sedimentation rates are high relative to those in 
other parts of the state because: 

annual precipitation rates are substantial, ranging across the OESF from 90 to 200 
inches per year; and, 
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hillslopes are composed of highly erodible materials derived from deeply 
weathered, marine sedimentary bedrock and glacial deposits. 

? 
In addition, tectonic activity along the continental margin has resulted in extensive 
fracturing, folding, and shearing of the bedrock, which has increased hillslope 
susceptibility to mass wasting in many parts of the OESF. 

Several studies of the western Olympic Peninsula have shown that forest management 
activities have increased the natural rate of mass wasting by as much as several orders of 
magnitude. For example, it has been shown that rates of mass wasting have increased by 
600-700 percent since forest harvest and road building began on state lands in the Hoh 
River basin. 

A significant percentage of debris avalanches and flows in the OESF are generated in 
Type 5 channels. Landslide and debris flow materials typically reach salmonid habitat via 
Type 4 and 5 Waters because these channels have steep gradients, are relatively short, 
and, thus, are capable of delivering materials directly, and often catastrophically, to 
fishbearing waters. 

Assessment of the Alternatives 
The three alternatives for the OESF were assessed using the following criteria: 

a. mass wasting and channel-bank instability; 
b. windthrow; 
c. coarse (large) woody debris; 
d. water quality; 
e. nutrient productivity; 
f. microclimate; 
g. riparian system functions; and, 
h. cumulative effects. 

Stream buffers on DNR-managed lands are expected to reduce cumulative impacts of 
forest management by. 

* minimizing generation of sediment associated with landslides and channel-bank 
erosion to streams, wetlands, and estuaries; 
enhancing sources of coarse woody debris and shade for streams and wetlands; 
and, 
restoring or retaining mature, compositionally and structurally diverse streamside 
and wetland forests capable of providing bank stability, habitat components, some 
degree of wind and microclimate protection, and buffering of management-related 
disturbances on adjacent uplands. 

Cumulatively, DNR and federal agencies control slightly more than one-half of the land - - .  
base on the OESF. Improving riparian conditions on DNR-managed lands is expected to 
contribute positively toward the enhancement and restoration ofriver and wetland 
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systems as a whole in the OESF. The action alternatives have a greater potential for 
reducing management-related disturbances on the OESF than Alternative I .  

Other Resources of Concern 
The effects of HCP Alternatives A, B, C, 1,2, and 3 on section 10A permit species were 
examined. Section 10A species are federally listed species which may exist on DNR- 
managed lands and for which an incidental take permit is being sought, although DNR 
has no plans to take any individuals of these species. 

Alternative C was consistently found to provide the greatest protection for the seven 
species for which a section IOA permit is being sought. This is because Alternative C 
provides the greatest amount of riparian protection and protection for late-successional 
habitat compared to Alternatives A and B. Most of these species do not occur in the 
OESF planning area, but for those that do (the Aleutian Canada goose, bald eagle, 
peregrine falcon), Alternatives 2 and 3 both provide greater protection than Alternative I 

In addition. the DEIS reviews the ~robahie effects of the alternatives on other wildlife 
and plant species, including arthropods, molluscs, resident fish, amphibians and reptiles, 
birds, mammals, and vascular plants, in the OESF and other five west-side planning units 

Summary 
Tables have been included in this draft EIS that summarize the strategies and 
environmental consequences of the HCP alternatives for western Washington (excluding 
the OESF), eastern Washington, and the OESF. These tables are located at the end of 
Chapter 2 and include: 

Matrix fa: Management strategies for HCP (excluding OESF); 

Matrix I b: Management strategies for alternatives related to the OESF planning unit; 

Matrix 2a: Summary of environmental consequences in w-estern Washington 
(excluding OESF); 

Matrix 2b: Summary of environmental consequences in eastern Washington (within 
HCP planning area); and 

Matrix 2c: Summary of environmental consequences in Olympic Experimental State 
Forest. 
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1. Pur~ose of and Need for Action 

1.1 Introduction 
The Washington Department of Natural Resources (DNR) is proposing a Habitat 
Conservation Plan (HCP) as a resource management strategy to assure long-term 
sustainable revenue for the trusts and long-term health of forest resources. Species listed 
as threatened and endangered under the federal Endangered Species Act (16 U.S.C. (i 
1531 et seq.) currently occupy lands managed by DNR. Further, these lands contain a 
wide variety of habitat types that support fish and other species. DNR has prepared a 
draft Habitat Conservation Plan to address trust land management issues relating to 
compliance with the Endangered Species Act (ESA). In addition, the draft HCP 
addresses the goal of enabling DNR to conduct large-scale experimentation within the 
Olympic Experimental State Forest. The HCP planning area encompasses approximately 
1.6 million acres of state forest lands managed by DNR within the range of the northern 
spotted owl (see Map 1). The Olympic Experimental State Forest is one of nine planning 
units in the HCP planning area (see Map 2).  The term of the permit would be 70 to 100 
years (See Implementation Agreement). 

The proposed draft HCP is part of an application for an incidental take permit and an 
agreement covering unlisted species. DNR will submit the draft HCP for review to the 
U.S. Fish and Wildlife Serv~ce (USFWS) and National Marine Fisheries Service (NMFS). 
The two federal agencies (referred to as "the Services") will comment at that time. The 
proposed draft HCP describes mitigation strategies for two federally listed species -- the 
northern spotted owl (Strix occidentalis caurina) and the marbled murrelet 
(Brachyramphus marmoratus). In addition, although DNR does not expect to take any 
individuals of these species, it is requesting that other upland species listed by the federal 
government as endangered or threatened within the range of the northern spotted owl be 
included in the permit. These additional species are the Oregon silverspot butterfly 
(Speyeria zerene hippolyta), the Aleutian Canada goose (Branta canadensis leucopareia), 
the peregrine falcon (Falco peregrinus), the bald eagle (Haliaeetus leuwcephalus), the 
Columbii white-tailed deer (Odocoileus virginianus leucurus), the gray wolf (Canis 
lupus), and the grizzly bear (Ursus arctos). The HCP also outlines a plan to conserve 
habitat for other species in western Washington, for which DNR is seeking an unlisted 
specles agreement. The proposed agreement would cover western Washington runs of 
several salmonids and other unlisted species, including federal and state candidate 
species, west of the Cascade crest. 

DNR, USFWS, and NMFS are serving as joint lead agencies in the preparation of this 
draft environmental impact statement (DEIS) to meet their respective requirements under 
the Washington State Environmental Policy Act (SEPA) and the National Environmental 
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Policy Act WEPA). The agencies are seeking public comment on both the draft HCP and 
draft EIS before they finalize the HCP and prepare the final EIS. The Services will be 
providing comments on the proposed draft HCP during the public comment period. This 
will be the Services' first formal opportunity to provide feedback to DNR regarding the 
proposed draft HCP. 

This chapter describes the purposes and needs associated with the joint lead agencies' 
proposal for action. The purposes DNR seeks to achieve as permit applicant are defined 
within the context of DNR's trust management responsibilities. The chapter also provides 
an overview of the Olympic Experimental State Forest and its unique position within the 
proposal. The chapter concludes with a summary of the concerns raised during public 
scoping for the HCP project and the Olympic Experimental State Forest project. 

1.2 DNR's Purpose and Need 

Context of the Proposed Action 
At statehood in 1889, the federal government granted specific lands across Washington 
State to be managed, leased, or sold by the state for the benefit of schools and other 
public institutions. These lands are referred to as Federal Land Grant Trusts. In addition, 
the state also manages Forest Board Trust lands that may not be sold and are managed to 
perpetuate the forest resource and support various tax funds administered by the state and 
by the counties. The state's duties as the trustee of these lands are defined in the 
Washington State Enabling Act, the Washington State Constitution, federal and state 
statutes, and case law 

In 1957, the State Legislature established the Washington Department of Natural 
Resources to serve as manager of trust lands, including forested, aquatic, and urban and 
agricultural lands. Duties have been added by the legislature, so that today DNR also 
manages special natural areas, fights fires, and regulates forest practices on state and 
private forest lands. By statute, DNR consists of the Board of Natural Resources,' the 
Commissioner of Public Lands as Department Administrator, and the Department 
Supervisor. DNR is statutorily charged with managing forested trust lands. DNR has 
legal duties beyond those of other landowners as a result of its trust management 
responsibilities. On behalf of the trust beneficiaries, DNR strives to produce the most 
substantial support possible over the long term while exercising prudent management and 
preserving the trust estate. Recognizing the perpetual nature of the trusts, DNR strives to 
do this without unduly favoring either the present or the future recipients of tmst benefits. 
(See Chapter I1 of the draft HCP for more information about the trust mandate.) 

I The Board consists of four ~ublicly elected officials (a counn' commissioner from a county with 
Forest Board Lands, the Governor, the Superrntendent of Publtc Instruction, and the Commissioner of 
Publ~c Lands) and two technically knowledgeable members. the dean of the College of Forest Resources at 
University of Washington and the dean of the College of Agriculture and Home Economics at Washington 
State University. 
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The policies of the Board of Natural Resources that guide DNR's management of 2.1 
million acres of forested trust land are reflected in the Forest Resource Plan (1992). The 
Forest Resource Plan provides policy direction for timber harvest, protection of special 
ecological features, landscape planning, aquatic system protection, wildlife, public use, 
silviculture, research, and more. (See Appendix A for a description of current policies.) 
The plan was adopted by the Board in 1992 to address the challenges of the 1990s. The 
plan is a comprehensive plan and must be read and interpreted as a whole (DNR 1992b p. 
No. 1). One of the greatest challenges facing DNR that is addressed in the Forest 
Resource Plan is the need to generate income for the trusts from the sate of timber while 
providing wildlife habitat for native species. The plan provides two policy statements 
that clarify DNR's position on wildlife habitat (Policy No. 22) and on endangered, 
threatened, and sensitive species (Policy No. 23). The policy statements follow: 

Policy No. 22: The department will provide wildlife habitat conditions which have 
the capacity to sustain native wildlife populations or communities. The department 
will develop wildlife habitat objectives based upon habitat availability and function, 
species status and species vulnerability, and trust obligations. When there are 
apparent conflicts between meeting the wildlife habitat and trust management 
objectives, the department will seek balanced solutions and policies. 

Policy No. 23: The department will meet the requirements of federal and state laws 
and other legal requirements that protect endangered, threatened and sensitive species 
and their habitats. In addition, the department will voluntarily participate in efforts to 
recover and restore endangered and threatened species to the extent that such 
participation 1s consistent with trust obligations. 

The conflicts mentioned in Policy No. 22 currently exist within DNR's management and 
operations. Federal regulations under the ESA have placed constraints on trust land 
management and have limited DNR's ability to provide predictable income from forest 
management activities. While DNR is currently meeting its trust responsibilities as 
directed in the Forest Resource Plan, DNR is proposing an HCP as the means to ensure 
compliance with the ESA in a way that best meets the policy goals set forth in the Forest 
Resource Plan. This is the context for DNR's proposal. (See Chapter III of the draft HCP 
for more discussion of the planning context.) 

DNR's Need for Action 
The listings of the northem spotted owl and the marbled murrelet have created an 
environment of uncertainty and inefficiency for trust land management and have limited 
DNR's ability to meet its trust obligations. Future listings of forest-dependent species 
under the ESA may further disrupt DNR's ability to provide support to beneficiaries. 

It is within the larger context of trust responsibilities that DNR states its need: 

DNR has a need to secure an incidental take permit and an agreement on unlisted 
species if doing so is in the best interests of the trust beneficiaries. 
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Purpose of the Proposed Action 
The purposes for DNR's action are to strive to: 

1. Produce the most substantial support possible over the long term consistent with 
trust duties conveyed on DNR by the state of Washington; 

2. Ensure forest productivity for future generations: 
3. Reduce the risk of violating the Endangered Species Act within the range of the 

northern spotted owl through sound. biologically based management; 
4. Reduce the likelihood of trust management disruptions due to future listings; 
5. Enable DNR to conduct management and research activities within the Olympic 

Experimental State Forest in areas currently occupied by listed species in order to 
build new knowledge relevant to trust management obligations and species 
conservation; and, 

6. Enable DNR to adequately carry out the Board's policies as reflected in the Forest 
Resource Plan. 

Based on a full analysis of the final HCP and final EIS, the Board of Natural Resources 
will determine whether to enter into an agreement with USFWS and NMFS. 

1.3 USFWS' and NMFS' Purpose and Need 

U.S. Fish and Wildlife Service Context 
The USFWS is proposing to issue an incidental take permit to, and enter into an unlisted 
species agreement with, DNR. The purpose of the USFWS proposal is to authorize 
incidental take of nine listed species (northern spotted owi, marbled murrelet. Oregon 
silverspot butterfly, Aleutian Canada goose, peregrine falcon, bald eagle, Columbian 
white-tailed deer, gray wolf, and grizzly bear), including habitat modification for up to 
100 years2 Such authorization is necessary because activities associated with 
implementation of DNR's HCP may result in take of listed species despite the extensive 
mitigation program sponsored by DNR. The purpose of the USFWS proposal to enter 
into an unlisted species agreement is to provide assurances to DNR that no additional 
land resrrictions or financial compensation will be required from DNR for species 
adequately covered by a properly functioning habitat conservation plan. The USFWS, 
NMFS. and DNR consider the implementation of a habitat conservation plan and unlisted 
species agreement to be the most kffective means to reconcile the applic&tts proposed 
activities with the prohibitions against take and other conservation mandates of the 
Endangered Species Act (ESA). 

The needs and goals of the USFU'S are (1) to conserve listed species, their habitats, and 
associated species during DNR's proposed actions; and, (2) to ensure compliance with the 
ESA, National Environmental Policy Act (X'EPA), and other applicable federal laws and 
regulations. 

The length of perm~t has not been negotiated at the time of t h ~ s  writing 
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The decision to be made by the USFWS is whether or not to issue an incidental take 
permit and enter into an unlisted species agreement. The USFWS may issue an incidental 
take permit pursuant to section 10(a)(2)(B) of the ESA conditioned on implementation of 
an agreed upon habitat conservation plan subm~tted by DNR. In reaching its decision, the 
USFWS must consider five criteria for permit issuance, specifically. 

1. Is the proposed take incidental to an otherwise lawful activity? 

2. Are the impacts of the proposed taking minimized and mitigated to the maximum 
extent practicable? 

3. Has the applicant ensured that adequate funding will be provided to implement the 
measures proposed in the habitat conservation plan? 

4. is the proposed take such that it will not appreciably reduce the likelihood of 
survival and recovery of the species in the wild? 

5. Arc there other measures that should be required as a condition of the pem~it? 

In addition, the Secretary of the Interior must have received such other assurances as he 
may require that the plan will be implemented. 

issuance of a permit allowing for incidental take must comply with the intent and 
provisions of sections 10 and 7 of the ESA; that is, the permit must not jeopardize the 
continued existence of listed species while promoting habitat and species conservation 
and allowing incidental take of listed species during nonfederal activities. 

National Marine Fisheries Service Context 
In addition to the need stated above, the National Marine Fisheries Service (NMFS) 
intends to meet certain ecological goals necessary to conserve anadromous fish and fish 
habitat in the Pacific Northwest. These goals can be achieved through coherent 
integration of conservation measures on federal and nonfederal lands. The development 
of HCPs on nonfederal lands that supplement the more protecttve conservation measures 
in place on federal lands is central to this effort. The HCP conservation measures 
described by DNR for anadromous fish are designed to complement, to the maximum 
extent practicable. the measures presently being implemented on federal lands. These 
federal measures are summarily stated in the Aquatic Conservation Strategy objectives 
outlined in the President's Forest Plan (USDA and USDI 1994b), which include: 

1. Maintain and restore the distribution, diversity, and complexity of watershed- 
and landscape-scale features to ensure protection of the aquatic systems to 
which species, populations, and communities are uniquely adapted. 

2. Maintain and restore spatial and temporal connectivity within and between 
watersheds. Lateral, longitudinal, and drainage network connections include 
flood plains, wetlands, upslope areas, headwater tributaries, and intact refugia. 
These network connections must provide chemically and physically 
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unobstructed routes to areas critical for fulfilling life history requirements for 
aquatic and riparian-dependent species. 

3. Maintain and restore the physical integrity of the aquatic system, including 
shorelines, banks, and bottom configurations. 

4. Maintain and restore water quality necessary to support healthy riparian, 
aquatic, and wetland ecosystems. Water quality must be within the range that 
maintains the biological, physical, and chemical integrity of the system and 
benefits survival, growth, reproduction, and migration of individuals 
composing aquatic and riparian communities. 

5. Maintain and restore the sediment regime under which aquatic ecosystems 
evolved. Elements of the sediment regime include the timing, volume, rate, 
and character of sediment input, storage, and transport. 

6. Maintain and restore instream flows sufficient to create and sustain riparian, 
aquatic, and wetland habitats and to retain patterns of sediment, nutrient, and 
wood routing. The timing, magnitude, duration, and spatial distribution of 
peak, high, and low flows must be protected. 

7. Maintain and restore the timing. variability, and duration of flood-plain 
inundation and water table elevation in meadows and wetlands. 

8. Maintain and restore the species composition and structural diversity of plant 
communities in riparian areas and wetlands to provide adequate summer and 
winter thermal regulation, nutrient filtering, appropriate areas of surface 
erosion, bank erosion and channel migration and to supply amounts and 
distributions of coarse woody debris sufficient to sustain physical complexity 
and stability. 

9. Maintain and restore habitat to support well-distributed populations of native 
plant, invertebrate, and vertebrate riparian-dependent species. 

With HCPs on forested landscapes, such as the proposal by DNR, meaningful 
contributions to these ecological goals can be made through a variety of mitigation 
measures. This draft EIS evaluates the contributions and limitations of the reasonable 
alternatives with respect to the water quality and riparian functions necessary to conserve 
anadromous fish. 

While NMFS is not proposing to issue an incidental take permit, NMFS is proposing to 
enter into an unlisted s~ecies agreement. On the basis of their full analysis of the final 
HCP and final EIS, the services will determine whether to issue or de& the requested 
permit and agreement or to recommend amendments prior to issuance. 
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1.4 Regulatory Framework 

DNRs Regulatory Framework for Compliance with 
Environmental Laws 
The policies of the Board of Natural Resources and thus DNR's land management 
activities comply with all generally applicable federal and state laws and are consistent 
with general state laws affecting land management activities. Federal and state laws 
relevant to this action include the ESA, NEPA, Clean Water Act, Clean Air Act, 
Washington State Forest Practices Act, Washington State Environmental Policy Act, and 
the Washington State Hydraulic Code Rules. 

Overview of Federal Requirements for Species 
Conservation 
The Endangered Species Act (ESA) protects species that have been formally designated 
as either "endangered or "threatened." Once a species is listed, a variety of protections 
are conferred on it by the ESA. Two federal agencies, USFWS and NMFS, have 
responsibilities for implementing the ESA, including the designation of critical habitat 
and planning for the recovery and dehsting of each listed species. The ESA prohibits the 
"take" of listed animal ~pecies.~ Take is defined in the ESA as to "harass. harm, pursue, 
hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such 
conduct" (16 U.S.C. $1532 (19)). Harm is further defined in USFWS regulations as "an 
act which actually kills or injures wildlife. Such acts may include significant habitat 
modification or degradation where it actually kills or injures wildlife by significantly 
impairing essential behamoral patterns, including breeding, feeding or sheltering" (50 
C.F.R. 17.3). Finally, as noted above, section 10 of the ESA allows nonfederal 
landowners to seek approval of a conservation plan and issuance of an incidental take 
permit as an alternative to the take prohibition. 

Brief Review of Listings with Major Impacts on DNR 
Management 
The northern spotted owl was listed as threatened under the federal Endangered Species 
Act in June 1990. The listing had an immediate impact on DNR's ability to conduct 
timber sales activities. Following the listing of the spotted owl, USFWS biologists 
described habitat area and density, on the basis of the owls' median home range, within 
which habitat loss may constitute a taking. The criteria established "owl circles" ranging 
in radius from 1.8 to 2.7 miles. Exile USFWS guidelines were later rescinded, the 
biology behind the "owl circles" was not challenged. Current DNR timber sales are 
designed to meet an acceptable level of risk as defined by the Board of Natural 
Resources. DNR's timber sales policies are consistent with the biological guidance 

The civil penalties for taking a threatened species range up to $25,000 (16 U.S.C. 6 1540 (a)) 
Any persod who "knowingly violates" the ESA could receive up to 1 year in prison, a $100,000 fine or 
both (U.S.C. $ 1540 (bf(1)). In some cases, the violator could be charged with a Class D felony and 

, receive up to 5 years in prison and a $250,000 fine or both. The act prohibits anyone who has been 
convicted of a violation from receiving a permit for incidental take. 
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represented in the rescinded guidelines and are designed to avoid a violation of federal 
law. 

DNR conducts 2-year surveys on proposed timber sales to collect and update information 
about owl sites. DNR maintains 40 percent of the area within owl circles in habitat, and 
DNR situates many of its timber sales within sultable habitat outside the 40 percent. 
DNR's application of these criteria has resulted in potential harvest constraints on 
680,000 acres (approximately 42 percent) of the 1.6 million acres of DNR-managed trust 
land within the owl's range. Section 4.2. I of this draft EIS describes DNR's current 
management strategies to identify owl sites and to comply with the prohibition against 
take. 

Forest management actwities on state lands also con~ply with the Washington State 
Forest Practices Act (RCW 76.09) rules that currently require detailed environmental 
analysis for most forest practices occurring on the 500 acres of suitable habitat 
surrounding spotted owl sites, except where a federal incidental take permit has been 
issued by the USFWS. 

USFWS guidance for managers of nonfederal forest lands within the range of the 
northern spotted owl can be found in various places. The "Final Draft Recovery Plan for 
the Northern Spotted Owl" (USDI 199213) defines conservation objectives for nonfederal 
lands. USFWS is currently drafting a special regulation for the northern spotted owl 
pursuant to section 4(d) of the ESA. In addition, the USFWS has issued a special report 
providing background information for the development of the proposed 4(d) special rule 
as it pertains to owls on the Olympic Peninsula (Holthausen et al. 1994). 

In October 1992, USFWS listed the marbled murrelet as a threatened species. While 
USFWS has not issued guidelines for avoiding take of the marbled murrelet, landowners 
are still at risk for taking. As much as 75 percent of the HCP planning area is within the 
range of the marbled rn~rrelet .~ At present, DNR's timber sales are designed to meet an 
acceptable level of risk as defined by the Board of Natural Resources. The result of a 
"risk management" strategy is that no timber sales are currently planned within the 
majority of potential suitable murrelet habitat (roughly 90 percent) within 40 miles of 
marine waters for an indeterminate period. DNR timber sales in potential suitable 
murrelet habitat located from 40 to 52.25 miles of marine waters are reviewed on a case- 
by-case basis. In the spring of 1994, DNR initiated a survey program designed to help the 
Board assess risk by studying the relationship between conditions of forest stands and 
murrelet activity in those stands. 

Other species that may occur on state lands are candidates for protection under the ESA. 
These include various species of plants, fish, and amphibians. 

' S e e  Section 4.2.2. This amount depends on which distance from marine water is used (i.e., 40 
miles, 52.25 miles, or 66 miles). The potential maximum distance is 66 miles, based on the furthest inland 
distance of a known occupied site recorded in Oregon. If 66 miles is used, then 1,222,069 acres (or 75 
percent) of the 1,636,856 acres of DNR-managed lands within the plan area are included. 
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In summary, the listings of the owl and murrelet have significantly increased the 
environment of uncertainty and inefficiency regarding ESA compliance for trust land 
managers and have limited DNR's ability to meet its trust obligations. To reduce the risk 
of violating the ESA, DNR spends approximately $4 million each year to survey for 
northern spotted owls. Marbled murrelet habitat relationship surveys have just begun, at 
an estimated cost of $900,000 to $1.4 million per year until completion. Surveys are a 
costly strategy to reduce the risk of take. Survey programs react to ESA restrictions, 
whereas conservation planning enables DNR to design the most efficient way to achieve 
ESA compliance. An approved HCP would establish a balance between protecting listed 
species and meeting the needs of current and future generations of trust beneficiaries. 

1.5 Overview of the Olympic Experimental State 
Forest 
Before DNR considered doing a multispecies HCP to resolve compliance issues, the 
department made a commitment to seek new ways to integrate timber harvest and 
ecological protection in the Olympic Experimental State Forest (DNR 19950. 
Conceived amid the debates that preceded the listing of the northern spotted owl, the 
primary objective of the Experimental Forest was to discover - through experimentation - 
ways in which DNR could manage the remaining mature, natural forests on state lands on 
the western Olympic Peninsula (approximately 60,000 acres). Several actions were taken 
to implement the Experimental Forest; however, the listing of the owl and murrelet 
prevented DNR from initiating any experiments in mature forest habitat. While some 
relief from spotted owl restrictions was provided in a planning process approved by 
Congress (HR4489), the single species approach was not sufficient to realize the goal of 
the Experimental Forest. 

Enabling DNR to conduct large-scale experimentation in a working forest that provides 
substantial income to the trusts is a priority for DNR. For this reason, the Olympic 
Experimental State Forest is an integral part of DNR's muftispecies habitat conservation 
proposal. The basic assumption underlying the Experimental Forest 1s that rigorously 
designed experimentation and the application of nontraditional forest practices in a 
commercial forest will provide solutions to forest management problems. The knowledge 
gained will be valuable for m s t  land management, species conservation, and production 
of forest commodities. 

The 264,000 acres of DNR-managed lands on the western Olympic Peninsula present 
unparalleled opportunities for research. Olympic National Park is close to much of the 
Experimental Forest, and contains unmanaged watersheds. The national park offers 
"control areas" for rigorous comparisons between actively managed and unmanaged 
areas. Olympic National Forest land is adjacent to several large blocks of DNR-managed 
land and contains designated USFS reserves and USFS Adaptive Management Areas. 
DNR-managed lands offer a host of possibilities for silviculturai manipulation in existing 
habitat, restoration, and other innovative practices more appropriate to areas outside 
federal reserves. Further, the Olympic Peninsula is considered one of the most productive 
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tree-growing regions in North America. The west side of the peninsula contains a large, 
continuous block of low-elevation commercial forest land, of which DNR is a major land 
manager. The productivity of these lands should produce rapid results from innovative 
practices, in comparison with other growing regions. Finally, a large portion of the 
Experimental Forest contams young stands, the result of intensive harvest of old growth 
from the 1 960s through the 1980s. These stands hold the potential for large-scale 
application of innovative silvicultural practices intended to accelerate development of 
forest conditions associated with older forests, Such experiments may increase the 
habitat value of these stands while returning substantial income to the trusts. 

Based on this rationale, the department has envisioned the Olympic Experimental State 
Forest as a unique commercial forest where innovative techniques are applied, where new 
knowledge is aggressively sought and applied, and where creative ideas can grow and 
long-standing problems be solved. In future decades, the implementation of the 
Experimental Forest will enable DNR to seek and test new methods while meeting its 
trust management obligations. However, realizing the vision of the Experimental Forest 
means securing an incidental take permit for both the northern spotted owl and the 
marbled munelet. For this reason. the Olympic Experimental State Forest is included in 
the draft HCP and in the application for the incidental take permit and unlisted species 
agreement. Because of the uniqueness of the Experimental Forest, it is a separate 
planning unit (see Map 2). The draft HCP details the conservation elements of the 
Experimental Forest. 

I .6 Issue and Concerns 
Public scoping was conducted to assist the lead agencies (DNR, USFWS, and NMFS) in 
determining the issues that would be addressed in developing DNR's proposal and the 
range of alternatives considered. Scoping also helped assess the level of analysis and the 
types of data that were required. Table 1.1 summarizes the lead agencies' efforts to 
involve the public during the information-gathering phase. Scoping was conducted 
separately for the Olympic Experimental State Forest and DNR's WCP project. Following 
scoping, the lead agencies found that the action required to implement the ExperimentaJ 
Forest was an application for an incidental take permit and that one permit application 
was sufficient for the Olympic Experimental State Forest and the remainder of the 1.6 
million acres. Therefore one EIS, not two, would analyze the impacts of DNRk proposal 
and the permit decisions of the federal agencies. 

Purpose of and Need for Action Merged €IS, 1998 



Table 1.1: Summary of public information and involvement for 
DNR's conservation planning project 

Public Information and 
Involvement 

- 

Pre-Scoping Public Involvement 

Scoping Notice in SEPA Register 

Notice of Intent in Federal Register 

Public Scoping Meetings 

Written Comments Received 

Scoping Reports and Summaries 

Presentations to Board of Natural 
Resources6 

Presentations made to interested 
groups on request 

DNR's Habitat Olympic 

Project (HCP) State Forest (OESF) 

4125194,5113194 

46 letters / 32 letters 

10 meetings 
(total of 100 people, 5194 
& 6194) 

71 19/94 (DNR) 
911 2/94 (USFWS) 

l meeting 
(8 people, 3/29/94) 

- -- 

5128194 (DNR) 
9114194 (USFWS) 

- - 

4CP team members made OESF team members 
nore than 40 presentations made more than 10 

Bulletin article (DNR) 

Project Director updates at 
regular meetings; 
Special workshops 
&& 212195 and 4120195; 
3oard held 4 special 
neetiugs during 2/95 to 
lear public input. 

I presentations 

Vision article (DNR) 

Project Manager gave 
regular updates; 12/94 
briefed Board on need 
to streamline project 
with HCP 

Following the formal scoping periods, DNR and USFWS continued to receive public 
input, to respond to requests for information, and to issue news bulletins to more than 
3,000 people. The Board of Natval Resources received regular updates at each monthly 
meeting. In addition, more than 40 briefings were held with interested groups, such as 
the Northwest Indian Fisheries Commission and the Washington Association of Counties. 
Formal comments on the scope of the Olympic Experimental State Forest and HCP 

Project Dttector and other ONR representatives ,poke on behalf dthe prqtea to variety of audtences prror to tn~ttat~ng 
formal publtc involvement through the scoptng process 

All meettngs of the Board follow the notlficat~on procedures for open public meetings 
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proposals wcre submitted as individual letters, oral comments noted at public meetings, 
and a video tape. In addition to these. letters related to the scope of the proposals were 
added to the record. 

The primary environmental issues and concerns identified during the development of this 
draft EIS, listed below in the order they are addressed in the document, include the 
potential for effects from DNR's proposed management activities and the proposed 
incidental take permit on: 

Northern spotted owl. Concerns include conserving forest areas which provide the 
necessary ecosystem requirements for nesting, roosting, and foraging habitat and dispersal 
habitat. 

Marbled murrelet. Concerns include conserving forest areas which provide nesting 
habitat, specifically, forests with old-growth characteristics. 

Salmonid fish species. Concerns include protecting riparian ecosystems to satisfy habitat 
requirements. The effects on habitat from erosion and mass-wasting potential are a major 
concern. 

Other wildlife and plant species. Concerns include provision of wildlife habitat that 
contributes to demographic support, maintenance of species distribution, and facilitation 
of dispersal. For plant species, concerns include the protection of limited ranges andfor 
narrow habitat ecosystem requirements. 

Physical landscape (geology and soils). A discussion of soil types, soil erosion 
potential in relation to geornorphology, and geologic hazards including mass wasting and 
sediment delivery. 

Air quality. A discussion of existing air quality in the planning area and the potential 
impact of the alternatives on air quality. 

Water quality. Concerns discussed include fhe impacts of the alternatives on water 
quality and quantity, and proposed measures to minimize and mitigate impacts. 

Cultural resources. A discussion of the potential impacts of the alternatives, and 
measures for conservation, protection, and management of cultural resources. 

Potential social and economic consequences. A discussion of the potential impact of 
the alternatives on Iocal communities and the region. 

Cumulative effeets. A discussion of the effects of the alternatives together with past and 
reasonably foreseeable actions. 
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I .7 Overview of the Remaining Chapters 
Chapter 2 describes the range of alternatives considered, including "No Action" or no 
change from current management. Chapter 2 also compares the extent to which each 
reasonable alternative meers the stated purpose and need for action. Chapter 3 provides 
an overview of the elenlents of the environment that may be affected by the alternatives 
under consideration. Chapter 4 details the anticipated effects of the alternatives on the 
resources of concern. Figure 1-1 illustrates the organization of this draft EIS. 

Figure 1-1: How this draft EIS is organized 

/ Environmentall 1 I I 

Alternatives 

and Need 

Chapter 1 

Chapter 1: The purpose and need to which DNR, USFWS, and NMFS are responding, 
and the public issues surrounding the proposed action. 

Chapter 2: The review of the range of alternatives originally considered and comparison 
of the reasonable alternatives. 

Chapter 3: Broad overview of resources within HCP planning area. 

Chapter 4:  An analysis of the affected environment and the potential impacts and 
proposed mitigation provided by the alternatives under consideration. 
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2. Alternatives 

2.1 Introduction 
The previous chapter described the joint lead agencies' purposes and needs for the 
proposed action. Chapter 2 focuses on the proposed action and its alternatives. The joint 
lead agencies considered a range of alternatives, including the proposed action and no 
action. Because applying for an incidental take permit is an applicant-&ken process, 
DNR can propose a variety of alternatives on which the Services would act. As stated in 
Chapter 1, it is the responsibility of USFWS and NMFS. as ~ermitters. to evaluate and 
respond to proposals &bmittedby applicants under section i0  of the Endangered Species 
Act (ESA). 

This chapter describes how the range of alternatives was narrowed to the reasonable 
alternatives and No Action. For the HCP planning area excluding the Olympic 
Experimental State Forest, a total of 14 alternatives are identifed and discussed, and of 
those, three alternatives are discussed m detail. Ten distinct alternatives are identifid 
and discussed for the Olympic Experimental State Forest; of those, three are di~cussed in 
detail. The evaluation of alternatives summarized in this chapter centers around the 
purposes and needs for action, described in Chapter 1. 

2.2 Development of DNR's Alternatives 
The range of alternatives is constrained by both the need and the purposes. First, 
alternatives must meet the stated need. As described in Chapter 1, DNR states its need 
within the larger context of its trust responsibilities 

DNR has a need to secure an incidental take permit and an agreement on unlisted 
species if doing so is in the best interests of the trust beneficiaries. 

DNR's proposed action is discretionary. When an agency is involved in discretionary 
decision making, the agency should define what is likely to occur if the action is not 
taken. in this case, if the permit is not issued and no HCP is implemented. In this draft 
EIS, the No Action alternative is defmed as no change from current management 
direction or level of management intensity.' For DNR. the No Action alternative 

' Section 1502.1 q d )  of NEPA requires the alternatives analysis in the EIS to include the alternative of 
no action. The President's Council on Environmental Quality provides guidance to assist agencies in 
defining the no action alternative (46 Fed. Reg. 18026 (1981)). There are two distinct interpretations of no 
action: the first captures DNR's definition, while the second describes USFWS' and NMFS' perspectives. 
The first interpretation of no action is more common for agency planning proposals in which the no action 
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describes the current and likely future management of trust lands within the range of the 
northern spotted owl without an HCP.' Whereas the No Action alternative achieves 
compliance with the ESA through an avoidance-of-take approach, the HCP alternatives 
use the section 10 process to determine if ESA compliance through an HCP provides 
increased benefits to each of the trusts managed by DNR when compared to No A~t ion .~  
As explained in Chapter 1, DNR will explore this question throughout the development 
of. and public comment on, the draft EIS and the proposed draft HCP. 

The comparison of reasonable alternatives contained in this draft EIS will assist DNR. 
CISFWS, and NMFS during the decision-making process, Prior to any decision to 
approve an HCP, DNR must fmd that implementation of an HCP is consistent with all 
rmst duties placed on it by the Legislature. DNR will submit a fad proposal (consisting 
of the fmal EIS with response to public comments, fmal HCP, and Implementation 
Agreement) to USFWS and NMFS only if the Board of Natural Resources determines 
an incidental take permit is in the best interests of the trust beneficiaries. Further, 
the Services will not issue a permit or enter into agreements with DNR unless adequate 
conservation is secured, and the intent of the ESA is satisfactorily addressed. Through 
the comparison of the No Action alternative to the HCP proposal and the other reasonable 
alternative, the joint lead agencies will consider the benefits and disadvantages of 
reserving for some future time the implementation of the proposal. 

This DEIS is part of a State Environmental Policy Act (SEPA) phased review for forest 
resource management on DNR- managed lands. SEPA review began with the 1992 
Forest Resource Plan (FRP) and EIS. The proposed draft HCP is one planning 
component under the FXP. The proposed draft HCP more specifically defines the 
following FRP policies: 

Policy No. 20, Riparian Management Zones; 
Policy No. 21. Wetlands; 
Policy No. 22, Wildlife Habitat (for some habitat characteristics); and, 
Policy No. 23, Endangered Species. 

alternative may be defined as "no change" from current management direction or level of management 
intensity. This definition of no action means continuing with the present course of action until that action is 
changed: thus the basis for comparison would be the projected impacts of the continued implementation of 
the existing management plan. The second interpretation of the no action alternative is illustrated in 
instances involving faferal decisions on proposals for projects. No action in this case would mean that 
USFWS and NMFS would not issue the permit. and the resulting environmental effects from taking no 
action (no HCP) would be compared with the effects of implementing the proposed HCP. See Section 2.5 
for a description of the No Action alternative, 

The No Acuon alternative has been referred to as No Acuon, No Changa, or No HCP dunng the early 
planntng phase. 

DNR will consider public comment befure determining if the proposal is in the best interests of the 
uusts. In addition to this draft EIS, the Board ofNatura1 Resources has requested information on the 
economic impacts of this proposal to each of the trust beneEtciaries. Additional information is contained in 
staff reports to the Board and in the paper entitled "Background and Analytical Framework for the 
Proposed Draft HCP, dated 10!16!95, praduced by DNR's Office of Policy Analysis and Research (DNR ... . . 
1995h). 
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If' adopted, the HCP wili be incorporated into landscape planning (FRP Policy No.16). 

Phased review assists the department, other agencies, and the public to study issues at the 
appropriate scope and level of environmental review to coincide with meaningful points 
in their planning and decision-making processes. The department will conduct a SEPA 
review when the environmental effects of proposed subsequent plans or activities can be 
meaningfully evaluated. This DEIS will be used as appropriate to meet the department's 
future responsibilities under SEPA. 

Like the need statement, purposes help narrow the range of alternatives. Purposes are the 
goals to be attained by meeting the need through the proposed action. DNR's purposes 
reflect the overriding goal of prudent trust land management. The purposes for DNR's 
action are to strive to: 

1. Produce the most substantial support possible over the long term 
consistent with trust duties conveyed on DNR by the state of Washington; 

2. Ensure forest productivity for future generations; 
3. Reduce the risk of violating the ESA within the ranee of the northern - - 

spotted owl through sound, biologically based management; 
4. Reduce the likelihood of trust management disruptions due to future 

listings; 
5. Enable DNR to conduct management and research activities within the 

Olympic Experimental State Forest in areas currently occupied by listed 
species in order to build new knowledge relevant to trust management 
obligations and species conservation; and, 

6. Enable DNR to adequately cany out the Board's policies as reflected in the 
Forest Resource Plan. 

2.3 Features Common to All Reasonable Alternatives 
The reasonable action alternatives and the No Action alternative are analyzed in detail in 

this draft EIS. Other alternatives were considered but eknhated &om detailed analysis 
for specific reasons explained in this chapter. The No Act~on alternative and each of the 
reasonable alternatives attempt to meet DNR's trust responsibilities. comply with the 
ESA. and are operationally feasible. Resource management actlons of the department 
would be consistent with the policies of the Board of Natural Resources, as reflected in 
the Forest Resource Plan (1992), under the reasonable action alternatives as well as the 
No Act~on alternative. Management actions that are not specifically addressed in the 
alternatives would continue to be guided by the Board's policies. 

Compliance with existing law is required of all reasonable alternatives and the No Action 
alternative. The Board of Natural Resources' ability to modii its policies appropriately is 
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maintained under aU alternatives. All reasonable alternatives preserve DNR's ability to 
adjust to legal or regulatory  change^.^ 

Unlike the No Action alternative, reasonable action alternatives provide for the incidental 
take of federally listed species occurring on DNR-managed lands. Reasonable 
alternatives are constrained geographically to the planning area (see Map I). DMZ has 
limited the area and species covered in the planning area to the 1.6 million acres of 
forested trust lands within the range of the northern spotted owl. To achieve the greatest 
relief through an HCP and stiU have a manageable scope, DNR l i i ted its conservation 
planning for unkted species and salmonids to the west side of the Cascade crest. DNR 
did not seek to address multiple habitats and species throughout eastern Washingt~n.~ 
Reasonable alternatives are therefore limited in scope for trust lands east of the Cascade 
crest to conservation measures for northern spotted owls and other federally listed upland 
species (includiig the gray wolf and grizzly bear, see p. 1-1). Efforts to seek an 
incidental take permit for aquatic and riparian-dependent species on the east side of the 
Cascade crest may be developed in a later and separate process. In the interim under all 
reasonable alternatives, DNR will continue the protection as described in the No Action 
alternative for riparian ecosystems east of the Cascade crest. 

The conservation elements common to all alternatives are aquatic and riparian habitat 
conservation strategies, as well as species conservation strategies for listed species. 
Reasonable OESF alternatives contain an explicit information-gathering element. The 
major difference in strategies to achieve compliance with the ESA between the 
reasonable alternatives and the No Action alternative is the focus on habitat development 
through time rather than a focus on the current habitat of individual animals. 

2.4 Range of Alternatives Originally Considered 
The range of reasonable alternatives available for analysis was constrained by the six 
purposes reflecting D m ' s  trust responsibilities, ESA compliance, and management 
effciency. During the scoping process (see Section 1.6) a variety of alternatives was 
suggested for consideration. In addition to the No Action alternative, only those that met 
the need and purposes were analyzed in detail in this document. An alternative is not 
considered reasonable if it fails to achieve the stated objectives including the purpose and 
need. 

Two coarse filters were used to evaluate the suggestions received. First, the lead agencies 
determined which alternatives were outside the scope of the proposal. Alternatives that 

4 A drafr ofthe lmplementatron Agreement accompantes the proposed draft HCP. Such agreements are 
used to document the legal commitments between the applrcant and the Serv~ces assocrated wlth approved 
~ncldental take permns. 

' DNR's current management consickrs at-risk fish stocks and the possible listings of fish and other 
species on all DNR-managed lands. Current management includes compliance with SB 1309 Ecosystem 
Standards for State-owned Agricultural and Grazing Lands, and the considerah of the proposed draft 
wild salmonid po1icy (WDFW et al. 1995). 
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were undefmed, remote, or speculative were excluded from further analysis. These 
included alternatives that expressly did not meet ESA requirements by directing DNR to 
resist compliance with ESA andior contest the Listing of the northern spotted owl. 
Similarly, alternatives that directed DNR to pursue amendments to the Enabling Act or 
the Washington State Constitution in order to broaden or narrow the definition of trust 
beneficiaries were determined to be beyond the scope of this proposal. Suggested 
alternatives directing DNR to halt all timber harvest and generate income for trust 
beneficiaries through recreational fees and nontimber resource extraction were also 
determined to be remote, speculative, and outside the scope of this propo~al.~ Second, the 
joint lead agencies further refmed the range of alternatives by separating distinct 
alternatives from suggested management strategies. Because of the nature of this 
proposal, nearly all conceivable management strategies could be applied to meet the 
conscwation objectives. Therefore, suggesttons to avoid harvest of old growth, apply 
natural selection ecoforestry, ban clearcuts, use rail to transport logs, and use longer 
rotations did not represent distinct alternatives. DNR maintains flexibility to employ 
various land management strategies, including selective harvest and land transfers, 
regardless of the proposed action. 

A few of the suggested alternatives that did not make it through the two coarse filters are 
described in Section 2.5 in order to further explain their elimination from consideration. 

2.5 Evaluation of Alternatives Related to Eight 
Planning Units in HCP Area (Excluding OESF) 

This section describes and evaluates against the stated purposes and needs 14 potential 
alternatives relating to DNR's proposed action for the HCP planning area outside of the 
Olympic Experimental State Forest (see Table 2.5.1). 

Potential alternatives relating to DNR's proposal for the Olympic Expermental State 
Forest are discussed separately in Section 2.6. OESF alternatives are numbered, in order 
to make sure the OESF alternatives are not confused with those considered for the larger 
HCP planning area. The matrices at the end of this chapter summarize the management 
strategies and the environmental consequences of the reasonable alternatives and No 
Action. 

DNR currently seils nontimber resources for the benefit of the tmsts 
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Table 2.5.1: Key to potential alternatives related to eight 

Alternative A: No Action 
Continue under current management direction. Comply with ESA by avoiding take of 
listed species. Survey to assess risk of take. Subject to changing, regulations and future 
listings. 

Alternative B: Proposed HCP 
Comply with ESA by implementing long-term plan, minimize and mitigate the take of 
Sited species throughout the range of the spotted owl. Provide habitat to obtain an 
unlisted species agreement on DNR-managed lands in five west-side planning units. 

Attemative C 
Similar to Alternative B, with added conservation elements designed to enhance 
likelithood of approval from the permitting agencies. 

.4lternativrs Eliminatd from L)etailnl Analysis: I) - N I 
Potential Alternative Why Eliminated? ' 

D. Revisit previous Board Policies Does not meet purposes 

E. HCP for spotted owls and marbled rnurrelets only 

F. Watershed analysis-based HCP 

Does not meet purposes 2.3.4 

Does not meet purposes 1,6 

G. Hybrid of Alternatives A and B 

H. HCP scenarios based on proposed 4(d) special ~ l e  

I. Separate HCPs for each trust 

J. Statewide multispecies HCP for all trust lands 

K. Regulatory HCP for Forest Practices 

L. Unzoned conservation strategy throughout 

Is not a distinct alternative 

Does not meet purposes 3,4 

Does not meet purposes 1,2,3 

Beyond scope of this action 

Beyond scope of this action 

Does not meet purposes 1.3 

M. "Ewforestry" HCP 

N. No Harvest 

Does not meet purpose 1 

Does not meet purpose 1 

' Seep. 2-18 for descrtprton of Altemattves D-N. Seep. 2-3 for l~st of six purposes. 
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Alternative A 
Alternative A is considered in detail throughout this draft EIS. Under Alternative A, 
DNR would not implement a habitat conservation plan. and the Services would not issue 
an incidental take permit or  agreement on unlisted species. Chapter 4 of this draft EIS 
provides a detailed examination of the environmental consequences associated with 
continued implementation of the No Action alternative in order to permit a comparison to 
the reasonable alternatives. The results of this analysis arc summarized in a matrix at the 
end of this chapter. 

Under the No Action alternative, DNR would continue the implementation of the policies 
of the Board of Natural Resources as described in the Forest Resource Plan (1992) and 
comply with the ESA without an HCP. The relevant policies of the Baard as articulated 
in the Forest Resource Plan (1992) are stated below: 

Poky No. 23: Endangered, Threatened, and Sensitive Species Policy 
The department will meet the requirements of federal and state laws and 
other legal requirements that protect endangered, threatened, and 
sensitive species and their habitats. In addition. the department will 
voluntarily participate in efforts to recover and restore endangered and 
threatened species to the extent that such participation is consistent with 
rmst obligations. 

Policy No. 22: Wildlife Habitat 
The department will provide wildlife habilat conditions which have the 
capacity to sustain native wildlife populations or communities. The 
department will develop wildlife habitat objectives based upon habitat 
availability and function, species status and species vulnerability, and 
trust obligations. When there are apparent conflicts between meeting the 
wildlife habitat and trust management objectives, the department will 
seek balanced solutions and policies. 

Policy No 20: Riparian Management Zones 
The department will establish riparian management zones along Type 1 
through 4 Waters and when necessary along Type 5 Waters.? The 
department will focus its efforts on protecting key nontimber resources, 
such as water quality, fish, wildlife habitat and sensitive plant species. 

Policy No. 21: Wetlands 
The department will allow no overall net loss of naturally occurring 
wetland acreage and function. 

Policy No. 19: Watershed Analysis 
The department will analyze by watershed the effects of past, present 
and reasonably foreseeable future activities on water quality and 
quantity, and it will modify operations to control risks to public 
resources and trust interests. 

'See Glossary for definrtmn of Water Typrng System 
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Policy No. 28: Developing and Maintaining Roads 
The department will develop and maintain a road system which 
integrates management needs and controls effects on the forest 
environment. 

Policy No. 40. Research 
The department wiU conduct applied research to monitor and evaluate 
silvicultural activities, test current practices and, where appropriate, 
initiate a process for change. The research will focus on issues relating 
to protection and conservation as well as forest production. 

Where the Board's policies are broadly stated, implementation would continue to involve 
a wide range of management activities. In projecting the effects of the No Action 
altemative on specific habitats, a of management activ~ties is described to illustrate 
the current variability in implementation and what is likely to occur in the near future as 
DNR strives to meet the policy goals. For example, the constraints on management 
activities around riparian habitats may vary under Alternative A from a buffer of 25 feet 
on a Type 3 stream less than 5 feet wide to a buffer 150 feet on the same stream type. 
with the average being 85 feet. 

Uncertainty regarding compliance with the ESA is the dominant feature of this alternative 
and would continue through time. Requirements could stiffen, more species could be 
listed, or requirements could relax with changes in federal poky. DNR would respond to 
changing ESA requirements and take precautions when guidance is lacking to ensure 
compliance with the ESA. 

Regarding compliance with applicable laws including the ESA, DNR would continue 
management policies and practices designed to reduce the risk of violating the ESA 
(summarized-in Table 2.5.2). Risk-management pracrices or policies inchde: (1) 
conducting 2-year surveys on proposed timber sales in suitable spotted owl habitat; (2) 
deferring from sale 15,000 acres of mature forest within the boundary of the OESF until 
2005; (3) deferring timber sales involving potential marbled munelet habitat within 40 
miles of marine waters and conducting a case-by-case review of sales between 40 and 
52.25 miles; (4) conducting marbled munelet habitat relationship studies to assist the 
Board of Natural Resources in determining an acceptable level of risk, and, (5) screening 
certain other sales for potential taking of a federally listed species. 

Under the No Action alternative, the focus of DNR's conservation efforts related to 
compliance with the ESA is on current habitat conditions. Existing suitable habitat for 
murrelets would be essentially off-limits for harvest; in areas now occupied by owls, sales 
would only be offered where there is more than 40 percent suitable habitat withim a 
territorial owl circle. 

Spotted Owk 
As indicated above, in areas now occupied by owls, sales would only be offered where 
there is more than 40 percent suitable habitat within a territorial owl circle. Where survey 
information shows an owl activity center (or circle) has been abandoned, additional acres 
would be available for sale upon the completion of a series of decertification surveys. 
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Therefore, no new habitat is likely to be developed over time. Conversely. where surveys 
show new owl activity and habitat below the 40 percent threshold, these areas would be 
off-limits. The No Action alternative assumes DNR will continue to survey in an attempt 
to clear for harvest as much mature timber as possible but also that the Board would 
continue its current risk-management approach regarding sales in suitable habitat. The 
costs of complying with ESA would include the costs of continuing the current survey 
program. 

Marbled Murrelet 
Under the No Action alternative. DNR would not be permitted to incidentally take a 
marbled murrelet and would not implement a habitat conservation plan. Management of 
potential murrelet habitat in the foreseeable future under this alternative is uncertain: 
however, it would likely follow current management direction. 

DNR is currently implementing an interim, internal approach to ESA compliance, 
designed to protect marbled murrelet habitat on DNR-managed lands. Initiated in April 
1994, the approach automatically defers timber sales on any state trust lands where the 
structural characteristics of the forest meet the Forest Practices Board's defmition of 
suitable marbled murrelet habitat as originally defmed by the marbled murrelet 
emergency rule alternative (WAC 222-16-010), commonly referred to as the Occupied 
Stand Approach. D M  currently defers from timber harvest 100 percent of the stands 
within 40 miles of marine waters if those stands contain eight or more trees per acre that 
are greater than or equal to 32 inches diameter at breast height (dbh) and/or contain two 
potential nesting platforms per acre. The stem density criterion is most commonly used 
to determine whether a stand is suitable habitat because of the difficulty of counting 
potential nest platforms. 

Proposed timber sales that include stands located within 40 miles of marine waters that 
contain between two and seven trees per acre that arc greater than or equal to 32 inches 
dbh are deferred. For timber sales located between 40 and 52.25 miles inland, DNR 
evaluates each stand on an individual basis to make a determination whether to defer the 
sale. The factors considered include habitat quality, stand s h ,  potential nest platform 
density, isolation of stand, distance to saltwater, and whether the stand is located in a 
watershed administrative unit where murreiet presence has been documented by WDFW. 
Timber sales in stands located beyond 52.25 miles from marine waters are not currently 
evaluated for murrelet habitat. 

Under the No Action alternative, DNR would continue to conduct the habitat relationship 
studies in western Washington. These studres were initiated in 1994 and assist DNR in 
determining marginal habitat types that could be made available for harvest. Once 
completed, data from these habitat relationship studies will be used by the Board of 
Natural Resources to make decisions concerning the deferral or harvest of stands 
determined to have some potential as marbled murrelet habitat. It is unknown how this 
decision process may function or what level of risk the Board may decide is appropriate. 
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Riparian Areas 
Under the No Action alternative, riparian areas would receive protection as guided by 
DNR's Forest Resource Plan (1992) and the Washington Forest Practices Rules. This 
includes protection of unstable slopes. riparian and wetland management zones. 
integrated road management plans, research and application of watershed analysis.' 

Under the No Action alternative, DNR would continue its current policy of establishing 
and protecting riparian management zones of varying widths along aU Type 1 through 4 
Waters and on approximately 50 percent of Type 5 Waters. While generally treated as 
no-harvest areas, these zones may be actively managed provided that fish and other key 
nontimber resources receive adequate protection. The widths of these zones range from 
forest practices minimums to substantial buffers applied on a site-specific basis (see 
Matrix. la). Based on data collected from recent years, average buffer widths (measured 
from the stream edge on each side of the stream) on Types 1 and 2 were 196 feet and 
ranged up to 400 feet. On Types 3 and 4 the average widths were 85 feet and 55 feet, 
respectively, and ranged up to 300 feet. Thus, under No Action, DNR would continue to 
provide protection exceeding the minimum requirements of the Forest Practices Act 
based on site-specific resource issues. 

Sfhere are several ways in which watershed analysis may occur under No Action. DNR may initiate or 
enter into a forest practices watershed analysis with other landowners, may conduct a watershed 
assessment as part of state land management planning (usually through the landscape planning process . . being implemented under the Forest Resource Plan), or may acquire new or existing information through .., , 

cooperative efforts with local tribes, organizations and state or federal agencies. 
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Table 2.5.2: Summary of management under the No Action 
alternative 

A more detailed description of management strategies under the No Action alternative 
and the two reasonable HCP alternatives is provided at the end of this chapter in Matrix 

Element I Management Under No Action Alternative 

\lorthem Spotted Owl Timber sales are designed to meet level of acceptable 
risk as determined by Board of Natural Resources. 
Two-year surveys conducted on proposed timber sales 
to collectlupdate information on owl sites. Maintain 
40% of existing habitat within owl circles in habitat, 
manage remaining % so that no additional forest land 
becomes owl habitat As owls move, surveys will 
likely add and subtract sites. 

aarbled Murrelet Timber sales are designed to meet level of acceptable 
rlsk as determined by Board of Natural Resources. 
No timber sales within majority of potential suitable 
habitat within 40 miles of marine waters for 
indeterminate period. 
Case-by-case review of sales in potential habitat within 
40-52.25 miles of marine waters. 
Conduct habitat relationship study to determine an 
acceptable level of rrsk. 

Liparian I Aquatic Habitat 
- - -  

Conservation strategies for the protection of riparian 
areas (including streams, lakes, wetlands, steep slopes) 
range from forest practices minimums to substantial 
buffers apvlied on a s~te-specific basis. 

- 

Xyrnpic Experimental State I See Sectlon 2.6, same as OESF Alternative 1. 

Alternative B (Preferred Alternative) 
Alternative B is DNR's proposed alternative and is designed to meet all of the stated 
purposes and needs. Under this alternative, DNR would implement an IICP and receive 
an incidental take permit for spotted owls. marbled murrelets, and other federally listed 
species throughout the planning area, as issued by the Services, for 70 to 100 years (See 
Implementation Agreement). DNR would enter into an agreement on unlisted species 
which may occur on DNR-managed lands within western Washington. The conservation 
plan would ensure that specific habitat conditions were achieved where designated, and 
DNR would be relieved of the prohibition against take for the permitted species. DNR 
would set objectives for management to implement specific conservation strategies for 
the following habitats: spotted owl nesting, roosting, and foraging; spotted owl dispersal 
habitat; riparian and aquatic habitat; and nesting habitat for marbled murrelets. 
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Under this alternative, DNR would receive an incidental take permit from USFWS for 
northern spotted owls, marbled murrelets and other listed species (see p. 1-1). DNR 
would implement the conservation strategies in accordance with an approved HCP. A 
science-based conservation plan would replace the case-by-case survey requirements for 
compliance with ESA. Alternative B is described in greater detail in the proposed draft 
Habitat Conservation Plan. 

DNR would provide a mix of habitat types benefiting other species and would be assured 
by USFWS and NMFS that additional species occurring on DNR-managed lands in 
western Washington would be included under the permit if listed. Thus, under this 
alternative. DNR would gain regulatory certainty by entering into an agreement covering 
presently unlisted species that might become listed during the term of the HCP. Chapter 
4 of this drat? EIS provides a detailed examination of the environmental consequences 
associated with Alternative B in order to permit a comparison of the reasonable 
alternatives and the No Action alternative. The results of this analysis are summarized in 
a matrix at the end of this chapter. 

Washington State Forest Practices Rules and the policies of the Board of Natural 
Resources as described in the Forest Resource Plan policies (1992) would continue to 
guide DNKs forest management activities in programs and locations not addressed in the 
HCP. 

The conservation strategies contained in Alternative B are derived in large part from the 
conceptual description of "HCP Option # I "  which is contained in the recommendations 
of the HCP Science Team that advised DNR during the scoping of the HCP (DNR 
1995e). The following describes the main features of the proposed alternative. (See 
Table 2.5.3) 

Northern Spotted Owl 
The intent of the spotted owl conservation strategy under Alternative B is twofold. First, 
the strategy is intended to provide nesting, roosting, and foraging (NRF) habitat and 
dispersal habitat in strategic areas such that the conservation objectives of demographic 
support, mamtenance of species distribution, and dispersal are achieved Second, in areas 
designed to provide NRF habitat, DNR will seek to create a landscape in which active 
forest management plays a role in the development and maintenance of the structural 
characteristics that comprise such habitat. To accomplish this actively managed spotted 
owl landscape, the strategy includes a research phase, a transition phase, and an integrated 
management phase. 

There are four main components of DNR's conservation strategy for the northern spotted 
owl: identification of DNR-managed lands most important to spotted owl conservation, 
determination of habitat goals for areas established to provide NRF habitat, development 
of guidelines for management activities allowed within NRF habitat areas; and, 
development of guidelines for provision of dispersal habitat. Several scenarios are 
possible in the actual application of this strategy. It is important, therefore, to read the 
draft Habitat Conservation Plan for details. In general, in areas designated to provide 
NRF habitat, DNR will manage its trust lands to provide a target condition of at least 50 
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percent NRF habitat within each landscape. Specific provisions are also applied to 
nesting habitat within these areas. 

The conservation strategy for spotted owls on the east slopes of the Cascades is 
constructed on the same principles as that for western Washington. Differences in the 
strategy between eastern and western Washington arise from differences in forest ecology 
and spotted owl habitat ecology on the east versus west side of the Cascades. Matrix l a  
provides additional information about the proposed spotted owl habitat management 
under Alternative B. 

Marbled Murrelet 
Under this alternative, DNR would implement an interim strategy that includes deferral of 
all timber sales that meet a minimum definition of marbled murrelet nesting habitat until 
the habitat relationship studies are completed for each planning unit in western 
Washington. 

Unlike the definition used in the No Actlon alternative, the interim definition of potential 
nesting habitat in Alternative B refers to suitable habitat blocks as contiguous forested 
areas that: (1) are at least 5 acres in size; (2) contain an average of at least two potential 
nesting platforms per acre; and, (3) are within 50 miles of marine waters. The Alternative 
B definition of nesting habitat is a more conservative definition than that used in 
Altemative A. 

During the interim period, a 2-year habitat relationship study would be conducted in each 
planning unit. The studies would sample the vegetation and conduct protocol surveys in 
all forest types that might potentially be used by murreiets. Data produced fiom these 
studies would be used to identify the sites with the lowest probability of occupancy 
(marginal habitat) and that, from this sample. would be predicted to contain 5 percent 
less of the actual occupied sites that exist on DNR-managed lands within the planning - 
unit. These sites would be released fiom deferral as soon as the habitat relationship study 
is completed for that planning unit. Every acre of the remaining suitable habitat (which 
would be expected to contain at least 95 percent of the occupied sites with the highest 
probability of occupancy) would be surveyed using a standard survey protocol acceptable 
to the USFWS. Once these intensive surveys are completed, surveyed unoccupied habitat 
would be available for harvest if the harvest adheres to all other provisions of the HCP. 

Upon completion of the habitat relationship studies and inventory surveys within each 
plannlng unit, a long-term conservation plan would be developed for each planning unit 
and the HCP m e n d e d .  

Riparian and Aquatic Ecosystems 
The riparian strategy for Altemative B applies to the five west-side planning units only. 
Alternative B does not propose a riparian strategy for the east side, rather it continues 
DNR's current management of riparian and wetland habitats (same as No Action). As a 
result, DNR is not seeking an agreement from the Services on unlisted species occurring 
on the eastern slopes of the Cascades. 
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Under Alternative B, DNR proposes a riparian strategy for western Washington that is 
designed to maintain healthy riparian ecosystems with an emphasis on providing quality 
salmonid habitat. The strategy assumes that while salmonids live in the aquatic 
environment, their welfare is directly dependent on how well the entire riparian 
ecosystems is functioning. The riparian strategy proposed in this altemative is intended 
to reduce the likelihood that DNR's management would be disrupted in the event that 
salmonids are listed as threatened or endangered in western Washington. 

Alternative B addresses the protection of unstable slopes and wetlands. Alternative B 
would likely provide greater protection to the riparian ecosystem by specifying the 
parameters for management activities. Comprehensive landscape-based road network 
management plans would be developed for designing and routing road systems. Two- 
thirds of DNR-managed forest land in the significant rain-on-snow zone would be 
maintained in a hydrologically mature condition, as applied to drainage basins that are 
approximately 100 acres in area. There are some exceptions to this which are described 
in the draft HCP. 

Under the proposed altemative, riparian management zone widths, specified as a range, 
would be set for Type I. 2,3, and 4 Waters, with the protection of Type 5 Waters being 
linked to unstable slopes. The riparian zone widths (each side of the stream) would be 
based on site potential tree height for Type 1 through 3 Waters and 100 feet for Type 4 
Waters, with added buffer to protect certain wind-prone areas. The inner 25 feet of the 
riparian management zone would be a no-harvest area; the next 75 feet would consist of a 
minimal-harvest area; the remaining portion would be a low-harvest area. By providing a 
more consistent. and in some cases wider. riparian management zone on all water types 
compared to No Action, Alternative B would provide greater certainty of protection. 

Other species of concern 
The conservation of habitat designed to address the needs of spotted owls, marbled 
munelets, salmonids and riparian areas contained in this alternative would benefit many 
additional species. In addition, Alternative B would apply strategies for protecting 
uncommon habitats, such as talus slopes and caves within the five west-side planning 
units. Fmaily, this altemative would provide specific protective measures for the other 
federally listed, upland species within the range of the northern spotted owl. (See Matrix 
la). 
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Management under Alternative B: Proposed HCP 

Based on strategies designed to contribute to 
demographic support and species distribution and to 
facilitate dispersal. 
Supports spotted owl populations near federal reserves 
with 50% nesting, roosting and foraging (NRF) habitat 
and 50% dispersal habitat developed and maintained in 
designated areas. 
Allows N W  habitat for spotted owls to move over time 
as other stands reach target conditions within designated 
landscapes. 
Allows management activities within dispersal habitat 
and some within designated NRF habitat. 

Proposes interim strategy to preserve options while 
developing mformation needed to prepare long-term 
plans on plannmg unit basw. 
lncludes collect of region-specific data through a series 
of 2-year habrtat relationship studies to determine 
relative importance of various habitat types. 
Protects all occupied murrelet sltes found during surveys 
Releases for harvest surveyed but unoccupied murrelet 
habitat. 

. - -- 

Protects aquatic and riparian ecosystems (in-stream and 
streamside) in western Washington by buffering all Type 
I through 4, and some Type 5, Waters. 
Establishes riparian zone width based on site potential 
tree height for Type 1 through 3 Waters, and 100 feet for 
Type 4 Waters, wtth added buffer to protect certain 
wind-prone areas. 

0 AlIows commercial management activities in riparian 
buffer consistent w~th objective of maintaining or 
restoring salmonid habitat. 
Protects unstable slopes. 
Protects wetland acreage and function to meet objective 
as stated rn Forest Resource Plan 

0 Limits ~umulative impacts of management activities by 
addressing hydrologrc maturity in rain-on-snow zones, 
road network management. 
Provides the same as riparian management in eastern 
Washington as No Action. 

A more detailed description of management strategies under Alternatives B, C, and N o  
Action i s  provided a t  the end o f  this chapter in Matrix la. 
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Alternative C (Environmentally Preferred Alternative) 
This alternative describes another reasonable alternative, similar to Alternative B but with 
added conservation, and is considered in detail. Under this alternative, DNR would 
implement an HCP and feceive an incidental take permit for spotted owls, marbled 
murre1ets, and other federally listed species throughout the planning area. DNR would 
enter into an agreement on unlisted species which may occur on DNR-managed lands in 
western Washington. Chapter 4 of this draft EIS provides a detailed examination of the 
environmental consequences associated with this alternative in order to permit a 
comparison of the reasonable alternatives and the No Action alternative. The results of 
this analysis me summarized in a matrix at the end of this chapter. 

This alternative was designed to provide DNR with a high degree of certainty with regard 
to ESA compliance; as a result, it places more restrictions on management within 
designated habitat areas than does Alternative B (see Table 2.5.4). Alternative C is 
derived in large part from the conceptual description of "HCP Option No. 2" which is 
contained in the recommendations of the HCP Science Team that advised DNR during 
the scoping of the HCP (DNR 1995e). 

Alternative C was designed to provide a greater likelihood of compliance with the ESA 
for spotted owls, marbled murrelets, and salmon in comparison with Alternative B. This 
alternative provides additional protection within areas designated for spotted owl NRF 
habitat, murrelet habitat, and riparian areas in western Washington. In all other aspects, 
the objectives of this HCP alternative would be similar to those of Alternative B. DNR 
would provide a mix of habitat types benefiting other species in western Washington and 
would be assured by USFWS and NMFS that additional species would be included under 
the permit if listed. 

Northern Spotted Owls 
The conservation strategy for spotted owls proposed in this alternative would be similar 
to those described in Alternative B, with the following additional conservation measures: 
(1) the addition of experimental management areas in the South Coast Planning Unit; (2) 
additional NRF areas would be designated in Klickitat Planning Unit to support an 
existing cluster of owl sites on nonfederal lands; (3) NRF areas would be designated 
within 2.7 miles of federal reserves in Straits Planning Unit; (4) an increased NRF goal in 
designated areas of 60 percent level (by WAU) 9; no active management would be 
allowed in spotted owl habitat that is of Type A or B quality; (5) the goal for development 
of new habitat in WAUs that have less than 60 percent habitat on DNR-designated NRF 
areas would be increased to old-forest standards (forests that are not yet of old forest 
quality can be managed to speed development of old-forest characteristics); (6) no 
salvage or forest health risk reduction activities would take place in spotted owl NRF 
habitat; and, (7) no harvest of habitat that is in excess of the 60 percent goal in a WAU 
would occur during the spotted owl breeding season to avoid direct harm to nesting pairs 
and their young. (See Matrix la). 

WAU is a watershed administrative unit, the basic geographic unit used by DNR for watershed 
analysis. 
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Marbled Murrelet 
Under Alternative C, DWR would implement an interim "no take" strategy for marbled 
murrelet habitat while information is gathered for a long-term plan. Conservation 
strategies for the marbled mimelet under Alternative C would be similar to those 
described for Alternative B, except that no harvest of marginal habitat or surveyed, 
unoccupied suitable habitat would occur until long-term plans had been developed and 
approved for entire planning area. Thus, Alternative C does not take a unit-by-unit 
approach to long-tenn planning; rather, it defers harvest until the completion of one long- 
term plan for murrelet habitat. 

Riparian Areas 
Alternative C follows a similar, though enhanced, strategy to Alternative B for the 
protection of riparian habitats on the west side. This alternative would provide riparian 
management zones on all water types and an additional wind buffer on both sides of the 
Type 1 and 2 Waters and the larger Type 3 Waters. Alternative C would expand the 
restrictions on management activities within riparian, wetland, and unstable slope buffers. 

Other Species 
Alternative C provides the same strategies for uncommon habitats for the west-side 
planning units and for federally listed species as Alternative B. 
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Element 

Jorthern Spotted Owl 

vlarhled Murrelet 

Liparian Areas 

Management under Alternative C 

0 Supports spotted owl populations near federal reserves 
with 60% (NRF) habitat and 50% dispersal habitat 
developed and maintained in designated areas. 

0 Provides demographic support in more areas by adding 
acres of NRF habitat for spotted owls to those in 
Alternative B and by including protection in areas not 
near federal reserves. 

r Restricts types of management activities that can occur 
within designated NRF areas to those that restore or 
enhance habitat conditions. 

Follows a sequence of information gathering similar to 
that defined in Alternative B. 
Defers harvest of marginal habitat as well as surveyed 
but unoccupied habitat until completion of a long-term 
nlnn. 

Protects aquatic and riparian ecosystems (in-stream 
and streamside) in western Washington by buffering a1 
Type 1 through 5 Waters and wetlands. 
Protects riparian zone width based on site potential as 
indicated by tree height, with added buffer to protect 
certain wind-prone areas. 

0 Restricts management activities in riparian areas to 
those that restore or enhance habitat conditions. 
Protects unstable slopes. 
Limits cumulative impacts of management activ~ties b) 
addressing hydrologic maturity in rain-on-snow zones, 
road density, road maintenance. 

The following alternatives were considered but not included in the detailed analysis 
because they did not meet the need and purposes and were not determined to be 
feasible. 

Alternative D: Revisit Previous Board Policies 
Under Alternative D, DNR would not propose an HCP, and the Board of Natural 
Resources would reconsider its current risk-management position with regard to timber 
sales involving potential habitat. DNR would follow the Washington Forest Practices 
Rules, and the Board of Natural Resources would rescind or replace the Forest Resource 
Plan (1992). Under Alternative D, DNR sales practices would challenge federal 
guidelines for ESA compliance, putting DNR and tmst beneficiaries at increased risk of 
violating the prohibition against take. The potential legal challenges, injunctions, and 
stop-work orders associated with this alternative would not result in efficient operations 
or prudent management. Alternative D would increase the likelihood of management 
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disruptions due to future listings and would not constitute sound, biologically based 
management for trust lands. Alternative D is not considered to be a reasonable alternative 
because it does not meet the need or purposes of the proposed action. 

Alternative E: HCP for Northern Spotted Owls and Marbled Murrelets 
Only 
Under this alternative, DNR would apply for incidental take permits for spotted owls and 
marbled murrelets only. Dh'R would not plan for other species likely to be listed. This 
alternative was considered and rejected by DNR because it provided only short-term, 
limited relief. A species-by-species approach would not address the issue of disruptions 
of DNR's trust management activities as a result of future listings. Because of the 
diversity of species occurring on DNR-managed lands, this alternative was not considered 
reasonable. This alternative fails to address the objectives stated in purposes 2,3 ,  and 4. 
(See Section 2.2.) 

Alternative F: Watershed Analysis-Based HCP 
Under this alternative, DNR would propose an HCP using the forest practices watershed 
analysis process as the strategy to address riparian habitat conservation. The riparian 
conservation strategy would consist of buffers on fishbearing streams with a varying 
amount of harvest allowed within the buffers. Widths of buffers would be determined 
through watershed analysis. No protection would be provided for non-fishbearing 
streams unless they were associated with unstable slopes. The conservation strategies for 
the northern spotted owl and marbled murrelet would be similar to those under 
Alternative B. 

There are several reasons why this alternative fails to meet the stated need and purposes. 
First, the current forest practices watershed analysis process does not consider either 
riparian or aquatic ecosystems, and at present there is no water-quality module or wildlife 
m ~ d u l e . ' ~  Second, beeause of the time and staff necessary to conduct watershed analysis, 
this alternative does not represent an economically or operationally feasible conservation 
strategy for 1.6 million acres of DNR-managed forested trust land (containing several 
hundred watershed units). Finally, many of the lands managed by DNR contain stocks of 
wild anadromous fish and may contain othel aquatic and riparian-dependent species 
under consideration for listing under the ESA. It is unlikely that the Services would enter 
into an agreement on unlisted species without added conservation measures or extensive 
monitoring prior to completion of watershed analysis across all DNR-managed lands. If 
DNR proposed watershed analysis as the riparian conservation strategy, an extensive 
monitoring effort would be required to ensure that high quality conditions were achieved 
md  maintained in exchange for the potentially risky conservation approach. Use of the 
watershed analysis tool as a riparian conservation strategy would not, in and of itself, be 
consistent with the policies of the Board of Natural Resources as articulated in the Forest 
Resource Plan (1992) relating to the protection of key nontimber resources. 

'O A water quality module is in draft fonn and is currently under review by the Timber, Fish, and 
Wildlife Administration Committee. 
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After consultation with the USFWS and NMFS regarding the requirements that may be 
attached to this conservation strategy for fish and other species, DNR determined that it 
was neither prudent nor feasible to consider it in detail. Further, in order to apply 
watershed analysis as a conservation strategy throughout western Washington, it was 
deemed likely by DNR that measures very similar to those described in Alternatives B 
and C would need to be added -- making this less of a distinct alternative. This 
alternative was eliminated from further consideration. 

Alternative G: Hybrid of Alternatives A and B 
Under this alternative, DNR would implement an HCP and receive an incidental take 
permit for spotted owls and murrelets usmg the same conservation strategies as in 
Alternative B, but would employ a different riparian strategy. Under this alternative, 
DNR would seek an agreement on unlisted species using the riparian strategy described in 
the No Action alternative as the basis for its conservation of riparian habitat. The Forest 
Resource Plan policies would guide riparian management; however, DNR would include 
a comprehensive monitoring plan of riparian habitat. DNR would provide additional 
clarification and direction to the current policies to ensure that conservation measures 
benefiting fish and riparian-dependent species are consistently applied. Such clarification 
and direction is provided in the riparian strategies of Alternative B. Thus, DNR does not 
consider Alternative G to be a distinct alternative 

Alternative H: HCP Scenarios Based on Proposed 4(d) Special Rule 
Alternative H is not considered to be a reasonable alternative. Alternative H 
encompasses a number of variations on the 4(d) theme. At present there has been no 
issuance of a special rule under section 4(d) of the ESA. A draft rule relating to northern 
spotted owls has been circulating for several months at the time of this writing. Under 
Alternative H, DNR would achieve ESA compliance for the northern spotted owl as 
directed by the proposed 4(d) special rule. Prior to the final approval of the proposed 4(d) 
special rule, DNR would continue under No Action since the draft rule is likely to change 
as a result of public review, making any planning now inefficient. Under Alternative H, 
DNR would achieve ESA compliance regarding the northern sported owl only. 
Therefore, several scenarios could he constructed under Alternative H. 

In the event that USFWS's draft proposed 4(d) special rule for the northern spotted owl is 
adopted in its current form, there would be six Special Emphasis Areas (SEAs) (60 Fed. 
Reg. 9484 (1995)). Outside the SEAs, DNR would need to maintain 70 acres of suitable 
habitat around owl site centers. Under one scenario, DNR would prepare six HCPs (and 
six environmental analysis documents) or one HCP with six planning areas, in order to 
receive an incidental take permit for spotted owls within the SEAs. It is reasonable to 
assume that DNR would have to continue to survey proposed timber sales in areas outside 
SEAS in order to maintain the 70 acres around site centers. Since the proposed 4(d) 
special rule is for spotted OMS only, DNR would continue to avoid take of other listed 
species wherever they might occur. This scenario fails to adequately address 
management disruptions resulting from listings of other species, including the marbled 
muri-elet and fish, thus does not meet purposes 3 and 4 (see Section 2.2). While feasible, 
this alternative would not result in efficient management, nor would it provide the level 
of relief available under a comprehensive HCP. 
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A second scenario would consist of applying for an incidental take permit and an 
agreement on unlisted species with a conservation strategy for the owl based on 
compliance with the proposed 4(d) special rule, and employing all the non-owl strategies 
defined in Alternative B. Surveys would be required outside of the SEAs. Under this 
scenario DNR would not be tailoring an HCP to meet its needs, rather, it would wait for 
the USFWS to define a set of rules, then follow them. 

A third scenario would consist of following the proposed 4(d) special rule guidance for 
owls in eastern Washington, while in western Washington, DNR would prepare a 
multispec~es HCP as described in Alternatwe B. DNR would develop HCP strategies for 
the two eastern SEAs. In the eastern Cascades, outside the two eastern SEAs, DNR 
would be required to survey for owls and maintain 70-acre circles around documented 
sites. 

In summary, DNR considers the application of draft strategies of a controversial federal 
rule package to be speculative and therefore not prudent. Furthermore, as noted in 
Section 2.3, DNR maintains the flexibility to adjust to changing federal regulations under 
any alternative. 

Alternative I: Separate HCPs for Each Trust 
Alternative I was not considered a reasonable alternative. Under Alternative I, DNR 
would prepare a separate HCP for each trust." Separate HCPs for each mist -- or for 
groups of trusts -- would be an inefficient way for DNR to apply for an incidental take 
permit or to implement conservation strategies because trust lands are interspersed. 
Within a township (36 square miles) DNR manages anywhere from one trust ownership 
to as many as six different trust ownerships. White riparian conservation strategies could 
be applied sin~ilarly for each trust ownership, separate conservation strategies for each 
territorial species potentially occupying that ownership would need to be developed. 
Such conservation strategies would need to offset the proposed take with a long-term, 
biologically based plan to develop and maintain habitat tailored to the particular 
ownership of the trust. For this reason, it is unlikely that DNR would be able to base 
spotted owl conservation solely on the strategy of augmenting federal reserves. 

Under this alternative, mitigation for incidental take would either be greater for each trust 
separately or applied across the landscape to each trust in roughly the same way as 
proposed in Alternative B; as a result, only a negative or neutral impact would be 
achieved by separating the ownerships. DNR has worked to consolidate trust lands into . . - 
reasonable management blocks to gain efficiencies in land management, and this 
alternative runs counrer to efficient management and practicability. Separate HCPs 
would likely hinder DNRs ability to trade among tmks, sell, or &ansf& lands. In 

" The major trust beneficiary groups include the Federal Land Grant Trusts, (i.e., Common schools (K- 
12)); Capitol (public buildings on the Capitol campus); University (University of Washington); Scientific 
and Agricultural Colleges (Washington State University); Normal Schools (Western Washington 
University, Evergreen State, Central Washington University, and Eastern Washington University); 
Charitabte, Educational, Penal, Reformatory Institutions; and Forest Board (consisting of lands deeded to 
the state by counties after nonpayment of taxes). 
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addition, the preparation of separate HCPs would be impractical and inefficient, requiring 
redundant SEPANEPA documents as well as multiple draft and final HCPs. 

Alternative J: Statewide Multispecies HCP for all Trust Lands 
DNR chose to limit the geographic scope of the proposed HCP to trust lands within the 
range of the northern spotted owl. During scoping it was suggested that DNR do an HCP 
for all 2.1 million acres of DNR-managed forested trust lands statewide. Addressing 
multispecies issues on both the east and west sides of the Cascades would have expanded 
the scope of the proposed action beyond what was considered feasible. 

Alternative K: Regulatory HCP for Forest Practices 
Alternative K was not considered in detail because it 1s beyond the scope of the proposal. 
Under this alternative, DNR would propose a regulatory HCP rather than a proprietary 
HCP. This would expand the scope beyond the lands DNR manages to include all private 
forest lands in Washington. The Washington State Forest Practices Board, a separate 
state agency. would have to initiate this alternative. DNR does not consider this 
alternative to be a feasible or reasonable way to meet its stated need and purposes. 

Alternative L: Unzoned Conservation Strategy throughout HCP 
Planning Area 
The unzoned approach was developed to meet the need for landscape-level 
experimentation on the Olympic Experimental State Forest and is described in Section 
2.6. It has been suggested that DNR consider applying the unzoned concept to the other 
eight planning units within the HCP planning area. Alternative L is not considered to be 
a reasonable alternative. Under Alternative L, DNR would establish specific landscape 
targets for conservation of habitat and for timber harvest. No area would be strictly "off- 
base," although conditions would be placed on areas such as steep slopes. Under this 
alternative. landscape targets would be set for the development of habitat; however, in 
landscapes approaching the target, some reduction of habitat would be allowed. 
Conservation would emphasize the development of hture habitat in conjunction with an 
active research program and adaptive management. Alternative L may not focus on owl 
habitat where it could he most productive. Alternative L would, however, provide some 
habitat for late-successional species across all DNR-managed lands in the HCP area. To 
provide enough owl habitat, it is also likely that landscape targets would be high, 
resulting in reduced harvest levels. Broadly applying this approach to the other planning 
units would expand the research program and increase costs beyond what is manageable. 
DNR considers this approach to be feasible only within the Olympic Experimental State 
Forest Planning Unit, where it can be tested before broader application is considered. 

Alternative M: "Ecoforestry" HCP 
Alternative M is not considered to be a reasonable alternative. As discussed above (see 
Section 2.4), use of ecoforestry" is not prohibited under any of the reasonable 
alternatives. However, it would be uneconomical for DNR to apply the concept of 

'Z~coforeshy is used here as portrayed in the video tape "Natural Selection Ecoforestry" which was 
submitted to the joint lead agencies during scoping. 
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"ecoforestry" or "natural selection ecofores anagement strategy to 
achieve sustained yields across all 1.6 million acres of trust lands. As more information 
is developed through U.S. Forest Service trials in Adaptive Management Areas and other 
research efforts, DNR may consider using "ecoforestry" techniques to achieve specific 
management objectives regardless of the proposed action. 

Alternative N: No Harvest 
Under the No Harvest alternative. DNR would achieve compliance with the ESA by not 
conducting harvest activities, building roads, or other land management activities within 
or near existing and potential habitat for listed and candidate species. Forested trust lands 
would be unmanaged in an effort to grow new habitat for listed and candidate species. 
Under this alternative, DNR would fail to meet its legal obligations to the trusts. This 
alternative was eliminated from detailed analysis because it does not meet DNR's stated 
need or purposes. 

2.6 Evaluation of Potential Olympic Experimental 
State Forest Alternatives 
One of DNR's stated purposes is to enable DNR to proceed with the implementation of 
the Olympic Experimental State Forest (referred to as OESF, or Experimerttal Forest in 
this section). This includes enabling DNR to conduct management and research activities 
in areas currently occupied by listed species. Distinct alternatives were considered as a 
result of the unique objective of the Experimental Forest. Features common to OESF 
alternatives are the same as described earlier in Section 2.3, with the addition of an 
explicit information-gathering element. Reasonable OESF alternatives include flexibility 
to employ a wide range of silvicultural treatments. new harvest technologies, various 
rotation ages, and other activities needed to promote the experimental nature of the forest. 
Detailed silvicultural prescriptions will be developed and tested throughout 
implementation on the basis of the general direction of the selected alternative. 

During scoping for the OESF project several altematives were suggested, many of which 
are evaluated below. The following alternatives are considered to be outs~de the scope of 
the proposal: (1) no harvest of ancient forest within the Experimental Forest; (2) ban all 
ctearcutting within the Experimental Forest; (3) use "ecoforestry" techniques to achieve 
conservation goals and sustained harvest; (4) use long rotations (150 years) with various 
harvest techniques and new technologies; and, (5) increase harvest to limits of ESA and 
conduct no research. 

Two planning contexts, zoned and unzoned, were used to generate different altematives 
for the Experimental Forest. The concept of establishing special management areas, or 
zones, for habitat protection has become the prevailing strategy for forest management. 
As with the two reasonable HCP alternatives for other planning units (Alternatives B and 
C above), DNR could apply this strategy to retain and develop habitat areas in order to 
meet the needs of owls, murrelets, and riparian-dependent species within the 
Experimental Forest. Owl conservation zones would include varying objectives designed 

Merged €IS, 1998 



to provide nesting, roosting, foraging, and dispersal habitat. Owl zones would attempt to 
cluster owl nesting sites and to develop habitat areas adjacent to federal ow1 reserves 
established in the President's Forest Plan (USDA and USDI 1994b). 

The conceot of an unzoned forest is viewed as more "experimental" than a zoned 
approach. It is based on the integrated management of the Experimental Forest to meet 
the obiectives of trust revenue production and species conservation across the whole 

< 

forest. The long-term vision of an unzoned forest includes the development of older 
forest stands that are well-distributed across the whole Experimental Forest. Habitat 
objectives would be met on an indiv~dual landscape scale and would be connected 
through association with the stream network. 

In order to meet the purpose of enabling DNR to build new knowledge from the Olympic 
Experimental State Forest (seep. 2-3, no. S), 10 alternatives were originally considered. 
(See Table 2.6.1). Three distinct alternatives are analyzed in detail for the OESF 
Planning Unit. In addition to the No Action alternative, two action alternatives were 
designed to enable forest-wide experimentation; they are referred to as Unzoned and 
Zoned. Following a description of these three alternatives is a discussion of seven 
additional alternatives that were considered but did not meet the need and purposes. 
These alternatives apply only to the Olympic Experimental State Forest Planning Unit. 
Matrix l b  at the end of this chapter summarizes the management strategies under OESF 
Alternatives 1,2 and 3. 
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Table 2.6.1: Key to potential alternatives related to Olympic - .  
~x~erirnental State Forest (OESF) 

Fully Developed Alternatives: 1 - 3 

1. Alternative 1: No Action 
Continue under current management direction, same as Alternative A Continue current 
level of research activities consistent with FRP Policy No 40 without emphasizing OESF 
as focal point for experimentation. Do not concentrate effort to integrate commodity 
production with conservation, or to sntegrate other unique aspects of the OESF. 

2. Alternative 2: Unzoned Forest 
Initiate innovative program of experimental management, research, and habitat restoration 
activities throughout 11 landscape units. Comply with ESA by smplementing long-term 
plan, minimize take of listed species, and provide habitat that benefits listed and unlisted 
species. 

3. Alternative 3: Zoned Forest 
Initiate experimental management, research, and restoration activities across majority of 
DNR-managed lands in OESF Conduct limited research activities within zones designated 
to support clusters of spotted owl pairs. Comply with ESA, same as OESF Alternative 2. 

Alternatives Eliminated from Detailed Analysis: 4 - 10 

' See page 2-3 for list of six purposes. 

Potential OESF Alternative 

4. Research permit for spotted owls 

5. Scenario based on proposed 4(d) special rule 

6 Implement recommendatlons of the Comm~ssson on Old 
Growth Alternatives 

7. Plan under HR 4489 

8. Transition from Zoned to Unzoned 

9. Plan srmilar to Federal Ecosystem Management 
Assessment Team (FEMAT) recommendations 

10. No harvest 

OESF Alternative 1 
This alternative is the same as Alternative A described in Section 2.5. (See Table 2.6.2.) 
Under the No Action alternative. DNR would continue to manage lands within the 
Experimental Forest area according to existing policy and external regulatory control. No 
federal permits would be sought to enable DNR to conduct experimental management 
activities in potentially suitable spotted owl or marbled murrelet habitat. DNR would 

Why Eliminated? 

Does not meet purposes 
1.3.4.5 

- 

Does not meet purposes 4,s 

Does not meet purposes 3 . 4 ~  

Does not meet purposes 4,5 

Does not meet purposes 1,s 

Does not meet purposes 1,5 

Does not meet purposes 1,s 
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conduct small-scale experiments involving second-growth stands, as mandated under 
FRP Policy No. 40. Also, under the Forest Resource Plan (1992), DNR is beginning to 
use a landscape planning process to identify landscape-level objectives consistent with 
department policies and to coordinate local management activities around these 
objectives. Initial working boundaries have been identified in DNR's Olympic Region. 
Eleven of these fall within the OESF boundaries. 

When DNR's Forest Resource Plan was written, the department was already developing 
plans for an Olympic Experimental State Forest. Although a management plan was not 
yet adopted, it was assumed that a recommendation by the Commission on Old Growth 
Alternatives for Washington's Forest Trust Lands (1989) to defer harvest on 15,000 acres 
of mature timber within the proposed boundaries would be part of that plan; the 
department has been deferring harvest within the agreed-upon 15,000 acres since 1991. 
The deferral was to continue for 15 years (until 2005). At that time, the Board of Natural 
Resources would determine whether the deferral should continue and would base the 
decision on research results gained within the OESF. Since the larger OESF program, 
including the old growth research component, was not implemented as intended due to 
ESA restrictions, it is unclear what criteria will be used by the Board to make this 
determination. Nevertheless, the 15,000-acre deferral is part of the No Action alternative 

Northern Spotfed Owls 
tinder this alternative, DNR would follow the management strategy described in 
Alternative A. Within a spotted owl site center (2.7 miles radius) no harvest would occur 
if existing habitat is equal to or less than 40 percent of the total area. Two-year surveys 
would be conducted to identify owl sites. 

Marbled Murrelet 
The conservation strategy for marbled murrelet under No Action in the OESF is the same 
as described in Alternative A. 

Riparian Areas 
In the past 5 years, field staff of DNR's Olympic Region have implemented significantly 
greater protection of streams and riparian areas than is required by Washington Forest 
Practices Rules for riparian management zones (WAC 222-30-020(3). This level of 
protection on DNR-managed lands is consistent with actions to minimize disturbances of 
unstable channel margins and adjacent hillslopes, as required by WAC 222-16-050 and 
direction given by the Board of Natural Resources through the Forest Resource Plan 
(DNR 1992b). The special protective measures have been applied because of a high 
potential throughout the OESF for mass wasting and tree blowdodown. 

The No Action alternative for managing riparian areas in the OESF consists of the 
following: 

(1) riparian buffers on all stream types, the widths of which are based on ground 
protection required to minimize disturbance of unstable channel margins and adjacent 
hillslopes (referred to as the "interior-core buffer"); 

(2) routine road maintenance: 
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( 3 )  protection of nonforested wetlands, as well as some forested wetlands and bogs; 
(4) a sidecast-pullback program for maintaining and reducing failure potential of 

sidecast-constructed roads; 
(5) landscape planning, under way in one of I I landscape planning units within the 

Olympic Experimental State Forest; 
(6)  an in-stream restoration program in the Hoh basin, (COHO project; see Chapter 

4); and, 
(7) several different foms of watershed assessments leading to forest-practices 

prescriptions, including a process designed for state lands within the Usual and 
Accustomed Areas of the Hoh Tribe (Hoh Tribe and DNR 1993), Washington Forest 
Practices Board (1995b) watershed analysis, and watershed-assessment methods 
developed specifically for landscape-planning efforts (e.g., DNR 1995~). 

Under this alternative, DNR would continue its present management and operational 
strategies for minimizing channel disturbances by mass-wasting and windthrow 
processes, as well as conservation efforts leading toward full implementation of the 
Forest Resource Plan (DNR 1992b). 

Present practices range in different watersheds from Washington Forest Practices Rules 
minimums (WFPB 1995c) to substantial buffers on ail stream types and wetland acreage 
to address nontimber resource issues and unstable slopes. Today, approximately 
55 percent of riparian areas are protected by riparian management zones (i.e., limited- 
harvest to no-harvest buffers) that have average w<dths comparable to the OESF interior- 
core buffers described in Chapter 4 of this draft EIS. The variability in riparian protection 
across the OESF is due to a lack of detailed mass-wasting and channel condition 
inventories for all portions of the Experimental Forest and insufficient science staff to 
assist in the field with analyses of riparian conditions. In addition, DNR is making a 
transition from a site-specific to a watershed-scale mode of management; consequently, 
not ail riparian areas are treated similarly. 

Streamside buffers in the OESF currently exceed tbe current Washington Forest Practices 
Rules for Riparian Management Zone (RMZ) widths (WAC 222-30-020(3); WFPB 
1995~). especially where they incorporate unstable ground. The intent ofthese buffers is 
to protect all unstable ground associated with riparian systems. These riparian buffers are 
actively managed to promote windfinn, structurally and compositionally diverse 
streamside forests capable of maintaining bank stabilitj and functioning ecologicatfy. For 
example, most Type 4 and 5 Waters located in proposed harvest areas with local slopes 
exceeding approximately 70 percent have been, or will be, protected by no-harvest or 
limited-harvest buffers.13 Buffer widths for Type 5 Waters currently are determined on 
the ground by qualified staff and average 105 feet wide. Harvest practices in these areas 
are not likely to change until a mechanism is invented for stabilizing ground that naturally 
is prone to failure. Furthermore, current practices in the Olympic Region often provide 

" This is due to the recurrence and severity of landslides and debris flows that originate in the 
headwalls of such drainages (e.g., see Benda 1993; Hoh Tribe and DNR 1993; OConnor and Cundy 1993; 
Shaw 1993; DNR 199%; McHenry et al. 1995; S. C. Shaw, DNR Olympic Region, Forks, WA, unpubl. 
data, 1991-94). 
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greater protection than Forest Practices RMZs in low-gradient, alluvial stream systems 
(i.e., Type 1 through 3) because Forest Practices RMZs do not adequately protect incised 
channel margins. unstable terrace and hillslope margins, and flood-plain wetlands. 

Marbled Murrelet 1 0 Same as WCP Alternative A. 

Element 

Northern Spotted Owl 

- -  - 

Riparian Areas 

OESF Management under Alternative 1 

Timber sales are designed to meet level of acceptable risk as 
determined by Board of Natural Resources. 
Two-year surveys conducted on proposed timber sales to 
collectinpdate mfonnattou on owl sites. (There have been 
no surveys since 1993 in OESF.) 

0 40% of area within owl circles in habitat 1s maintianed. As 
owls move, sites will be added and subtracted. 
15,000 acres of suitable habitat is deferred until 2005. 

Due to the physical features of the region, protection of 
unstable slopes 1s the key component of riparian 
conservation strategies. 
Unstable hillslopes are protected per Forest Resource Plan 
and DNR agreement with Hoh Tribe. 

0 Activity within rtparian areas ranges from forest practices 
minimums to substantial buffers is based on site-specific 
characteristics, per the Forest Resource Plan. 

Exnerimentation I No concentrated effort 

OESF Alternative 2 
Under this OESF alternative (see Table 2.6.3), DNR would recelve an incidental take 
permit and eater into an agreement on unlisted species by including this alternative with 
the overall HCP proposal as the proposed habitat conservation strategy for the OESF 
Planning Unit. 

Northern Spotted Owl 
This altemative would establish specific landscape targets for conservation of northern - 
spotted owl habitat, which would be integrated with harvest level targets through strategic 
application of harvest techniques and silvicultural treatments. This alternative considers 
the particular age class distribution on the OESF where roughly 70 percent of the forest is 
in stands less than 30 years old. Landscape targets would be set for the development of 
habitat based on a working hypothesis of the quality, quantity, and distribution of 
potential habitat needed to meet the target. In addition to landscape-level management, 
forest stands would be managed in such a way that they are potential suitable spotted owl 
habitat during significant portions of the management cycle. Conservation would 
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emphasize the development of future owl habitat in conjunction with an active research 
program and adaptive management in order to learn how to provide robust ecosystem 
protection as well as timber harvest opportunities across the entire OESF. 

Development of an unzoned forest would occur in two phases. The first is considered a 
habitat recovery phase. During this time each landscape would be managed so that old 
forest habitat (NW) exceeds 20 percent of the acres in that landscape and sub-mature and 
old forest habitat (RF and NW) together (that is, including the 20 percent above) exceeds 
40 percent. The second phase is maintenance and enhancement, during which these same 
or higher percentages would be maintained within a mosaic of habitat that shifts location 
over tlme as guided by analyses and plans for ~ndividual landscape planning ~ n i t s . ' ~  
Under the unzoned forest alternative, the OESF would be managed to produce owl habitat 
as a by-product of the integrated management approach. While threshold amounts are 
specified in this DEB, they should not be viewed as targets but as projections; the 
unzoned approach is an experimental hypothesis. 

Under this alternative, the spotted owl strategy would be linked to the riparian and 
marbled murrelet strategies. Ecosystem protection is intended to derive, in 'large part, 
from management directed at maintaining or restoring riparian ecosystem function and 
older forest conditions across much of the managed uplands. Management of streamside 
forests, landslide-prone areas, areas important to marbled murrelet consemation, and owl 
nest groves would be designed to protect or restore ecosystem finctions. A long-term 
effect of the intended management practices will be the development of large areas of 
older forests, well-distributed across the OESF. Under the Unzoned Forest alternative. 
larger patches of older forest with greater areas of interior-forest conditions would be 
developed across the OESF. Interim strategies for marbled murrelet conservation and for 
riparian ecosystem protection would provide owl habitat in addition to seasonal 
protection of nest groves. The long-term strategy for murrelet conservation, and its 
interaction with owl conservation, can not yet be predicted. The 15,000-acre deferral 
described under Alternative 1 is not part of the OESF action alternatives. 

Marbled Murrelet 
Marbled murrelet conservation would be identical to that proposed in Alternatiw B. (See 
Section 2.5.) 

Riparian Areas 
The riparian strategy, which is the same for Alternative 2 (Unzoned) and Alternative 3 
(Zoned), is a restoration-based long-term effort to find solutions through experimentation 
and active resource management. The riparian strategy relies heavily on protection of 
unstable slopes which are common in the majority of drainages on the OESF. The 
strategy for managing riparian areas includes: 

(1) Continuation of the first seven activities listed under Alternative 1 (No Action) 
above, such that riparian, wetlands, and forest management policies of the DNR Forest 
Resource Plan (1992) are fully implemented and the HCP objectives for riparian habitat 
conservation are achieved; 

I4see Matrix lb  for addrtional details 
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(2) Addition of exterior buffers (on all stream types) outside of the streamside (i.e., 
interior-core) buffers described under No Action. with their primary purpose being to 
protect the interior-core buffers from wind disturbances; 

(3) A comprehensive road-maintenance plan for each landscape planning unit; 
(4) Buffer protection of forested wetlands and enhanced protection of nonforested 

wetlands; and, 
(5) A rigorous program of research and experimentation, designed to foster a better 

understanding of riparian processes and their land-management-induced modification. 
specifically with regard to protecting rtparian buffers from windthrow and disturbances 
related to upland management practices. 

Management activities in riparian buffers would be limited to those that promote forest 
windfirmness and support the physical and biological integrity of riparian systems. A 
principal working hypothesis of this alternative is that buffers deslgned to minimize mass 
wasting and blowdown will be sufficient to protect other key physical and biological 
functions of riparian systems. A primary objective of the research and monitoring 
program on the OESF is to test this hypothesis. 

Other Species 
In general, the combination of the spotted owl. marbled murrelet, and riparian strategies 
is expected to provide conservation for many other species as well. However, some 
additional strategies are provided for selected species and habitats. These are outlined in 
Matrix l b  at the end of this chapter. 
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Element 

Northern Spotted Owl 

Marbled Murrelet 

Riparian Areas 

Experimentation 

Management Under OESF Alternative 2 

Conservation strategy for owls is designed to meet th~s 
objectwe: To develop, implement, test and refine 
landscape-level forest management techniques in the 
OESF that support a wide range of forest ecosystem 
values in DNR-managed commercial forests, including 
their occupancy by successfully reproducing spotted owls 
that are a functional segment of the Olympic Peninsula 
sub-population. 

Same as Alternatwe B. 

Unstable slope protection is the foundation for a majority 
of riparian conservation strategies. 

0 Riparian management activities consistent with the 
objecttve of maintaining and restoring riparian functions 
and processes within a commercial forest. 
Management activities within rtparian zones and wind 
buffers will be designed, executed, and monitored as 
experiments. 

Incidental take permit and agreement on unlisted species 
enable DNR to fully implement an innovative program of 
expermental management and research. Conservation is 
tntegrated throughout management of the OESF. 

OESF Alternative 3 
Under this OESF alternative (see Table 2.6.4), DNR would receive an incidental take 
permit and enter into an agreement for unlisted species by including this alternative with 
the overall HCP proposal as the proposed conservation strategy for the OESF Planning 
Unit. 

Northern Spotted Owls 
The zoned conservation strategy for spotted owls is based on near- and long-term 
conservation of spotted owls in the OESF by special management for nesting, roosting, 
and foraging habitat to provide for owl pairs within strategically located areas. Size and 
location of these areas are based on five considerations: (1) the juxtaposition and density 
of DNR-managed lands and federal reserves at the scale of the size of pair ranges; (2) the 
presence of existing habitat; (3) an objective to maintain pairs in the coastal lowlands; (4) 
the locations of currently and recently occupied pair sites; and. (5) the size of pair ranges. 
and the types and amounts of habitat used by pairs. Each zoned forest area has a specific 
intended function, such as to support occupancy and productivity by pairs in or adjacent 
to the Olympic National Park coastal strip to support occupancy and productivity by pairs 
in this area that bridges the coastal lowlands from upland forests in the interior federal 
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reserves to the Olympic National Park coastal strip and to support pairs in coastal lowland 
forests, in or adjacent to the Olympic National Park corridor, pairs in upland forests near 
Olympic National Park, and pairs in mostly lowland forests around the DNR-managed 
Clearwater Corridor Natural Area Preserve and the current Kalaloch pair site. Several 
"special pair areas" are also selected for interim support of occupancy and productivity at 
selected pair areas. 

This strategy incorporates a stratified management design to develop NRF habitat 
configurations that will attract and support territorial owls, hypothesizing that owls will 
occupy sites as they become habitable. The habitat developed through this strategy is 
intended to meet the life needs of owl pairs in the following manner: 

Nest Groves - Designed to provide prime habitat for nesting at multiple levels: individual 
stands, pair ranges, and pair clusters. Possibly more than one nest grove per pair area to 
provide for alternate nest-sites. About 200 acres in area; 100 percent "old-forest habitat" 
(following the terminology of Wanson et al. 1993). 

Core Areas - Designed to provide prime habitat for provisioning nesting females, 
nestlings, and fledglings at multiple scales - stand, pair range, and pair cluster. Centered 
on nest groves. As compact as possible, based on ownership patterns, existing habitat, 
and management considerations. About 2,000 acres in area, at least 50 percent in sub- 
mature or old-forest habitat types (following the terminoiogy of Hanson et al. 1993). 

Annual Range - Designed to meet annual life needs for pairs. Centered on nest groves. 
As compact as possible, based on ownership patterns, existing habitat, and management 
considerations. Minimal overlap with adjoining areas managed as pair sites. About 
14,000 acres; at least 40 percent in young-forest marginal or better habitat types 
(terminoIogy and definitions for habitat follow Wanson et al. 1993). 

S~ecial Pair Areas - Designed to maintain or restore (around four of five sites) at least 
the minimum amount of habitat (young-forest marginal or better) recommended by the 
U.S. Fish and Wildlife Service (Frederick 1994) to avoid taking owls, 5,708 acres within 
2.7 rniies of the site ceuter. The prescriptions for these areas may be relaxed when 
restoration of the areas managed for pair clusters results in threshold types and amounts 
of habitat in those areas. 

Matrix - The rest of the DNR-managed lands will be managed without specific 
objectives for owl habitat. 

The objectives of land management within each of the strata are to support the functions 
of those areas for resident spotted owl pairs. Management within nest groves will 
maintain andlor restore old-forest habitat conditions. In core areas, management 
activities will maintain and/or 50 percent or more of the area to sub-mature and old-forest 
habitat conditions. Other practices will maintain and/or restore young-forest marginal 
habitat conditions. Management in the annual range area will maintain andtor restore 
40 percent or more young-forest marginal, sub-mature, and old-forest habitat conditions, 
including those stands in the nest groves and core area. Management practices within the 
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annual range may detract from habitat capability if they do not conflict with objectives for 
this stratum. 

Management outside the special owl zones will be directed by other conservation, 
revenue, and information-gathering 0bjeCtive~. However, the conservation of riparian 
ecosystems and the interim strategies for marbled mmelet conservation will provide 
additional owl habitat. The long-term marbled munelet strategy and the effects of its 
interaction with owl conservation can not yet be predicted. 

Marbled Murrelet 
Marbled murrelet conservation would be similar to that proposed in Alternative C (see 
Section 2.5). 

Riparian Areas 
The riparian strategy would be similar to the strategy described under Alternative 2. It 
relies heavily on protection of unstable slopes which are common in the majority of 
drainages on the OESF. Riparian protection would consist of a restoration-based strategy 
and a long-term effort to find solutions through experimentation and active resource 
management. 

Other Species 
In general. the combination of spotted owl, marbled murrelet, and riparian strategies are 
expected to provide conservation for many other species as well. However, some 
additional strategies are provided for selected species. These are outlined in Matrix 1 b at 
the end of this chapter. Species associated with older forests will be concentrated in the 
owl zones. 
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Element 

Northern Spotted Owl 

The following OESF alternatives were considered but not included in the detailed 
analysis because they were not considered to be reasonable. 

Management under OESF Alternative 3 

Designate specific areas for spotted owl conservation 
within whlch management and active research activit~es 
are ltmited 

-~ -~ - 

Marbled Murrelet 

Riparian Areas 

Experimentation 

OESF Alternative 4: Research Permit for Spotted Owls 
Under this alternative, DNR would not seek incidental take permits or unlisted species 
agreements. DNR would continue to manage within the OESF area under the No Action 
alternative, but it would apply for "scientific permits" allowed under the ESA for specific 
research projects m habitat. Such scientific permits would be narrow in scope and are 
generally used to cover such actions as banding individual birds. Altemative 4 does not 
address possible disruptions resulting from future listings. This alternative would not 
enable DNR to conduct experimental management activities at the landscape level. This 
alternative does not provide the regulatory relief or the flexibility to enable the 
implementation of the Olympic Experimental State Forest. Thus, it does not meet the 
need or purposes. 

Same as Alternative C. 

Unstable slope protection is the foundation for a majority 
of riparian conservation strategies. 
Riparian management activities consistent with the 
objective of maintaining and restoring riparian functions 
and processes within a commercial forest. 
Management activities within riparian zones and wind 
buffers will be designed, executed, and monitored as 
experiments. 

Inixiate experimental management, research, and 
restoration activities across a majority of DNR-managed 
lands in the OESF. Conduct Iimited research activities 
within zones designated to support clusters of spotted 
owl pairs. 

OESF Alternative 5: Scenario Based on Proposed 4(d) Special Rule 
Alternative 5 is similar to Altemative H described above for the other eight planning 
units. According to the drafi rule proposal currently circulating from USFWS, the vast 
majority of the OESF would be within a Special Emphasis Area (SEA). Thus, under such 
a 4(d) rule, DNR would have a choice of complying with owl circles (similar to No 
Action) or preparing an HCP for spotted owls. Under this alternative, DNR would either 
wait until the final rule is adopted and then pursue an HCP for spotted owls within the 
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SEA, or start now to prepare an HCP, assuming that the final rule will resemble the draft 
rule. 

OESF Alternative 5 fails to adequately address management disruptions resulting from 
listings of other species, including the marbled murrelet and fish. While feasible, this 
alternative would not result in efficient management, nor would it provide the level of 
relief available under a comprehensive HCP. 

OESF Alternative 6: Implement the Recommendations of the 
Commission on Old Growth Alternatives 
Under this alternative, DNR would resume work on a management plan for the 
Experimental Forest as described in the 1989 report of the Commission, to attain the goal 
of a projected, separate sustained yield of 145 million board feet. This alternative 
describes a course of action that was feasible prior to the listing of the spotted owl in 
1990, the marbled mumelet in 1992, and heightened concern for salmon. Under this 
alternative, it is likely that DNR would risk violating the ESA's prohibition on take. 
Given the current prohibitions on take of listed species and the negotiated agreements, 
this alternative is no longer considered reasonable by DNR. In addition, this alternative 
would not reduce management disruption in the event of future listings affecting the 
OESF. 

OESF Alternative 7: Plan under HR 4489 (Public Law 102-436) 
Under this alternative, DNR would propose a separate research and management plan for 
the Olympic Experimental State Forest. DNR would design a plan to cover all the 
elements outlined by Congress in HR 4489 and would achieve relief from ESA 
restrictions for spotted owl habitat." DNR would not achieve relief for species other than 
the spotted owl through this planning effort. This alternative would not reduce 
management disruption in the event of future listings affecting the OESF. OESF 
Alternative 7 is not considered a reasonable alternative because it does not meet the stated 
purpose (p. 2-3 no. 5). Due to the restrictions on research and management activities 
within marbled murrelet habitat, this alternative would not enable DNR to conduct large- 
scale experimentation. 

OESF Alternative 8: Transition from Zoned to Unzoned Forest 
Under this OESF alternative, DNR would receive an incidental take permit and an 
agreement on unlisted species by incl&ding this alternative with the overall HCP proposal 
as the proposed conservation strategy for the OESF Planning Unit. Under OESF 
Alternative 8, DNR would start with the protection of basic owl zones as described in 
OESF Alternative 3 (Zoned) but would also begin to develop habitat objectives in all 
11 landscape planning units across the Experimental Forest. as described in OESF 
Alternative 2 (Unzoned). The result would be retention of most of the currently occupied 
owl and murrelet habitat in the Experimental Forest until habitat targets are reached on all 
landscapes. Marbled murrelet conservation would be similar to that proposed in 

A brief history of the Congressional action along with the complete text of this legislation is 
contained in the March 1995 briefing materials For the Board of Natural Resources (DNR 19950. 
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Alternative C (see Section 2.5). The riparian strategy is common to all OESF action 
alternatives. 

The transition from a zoned to an unzoned forest would likely result in a limited harvest 
for the first five or six decades in all landscape units because of the disparity in age 
classes across the OESF. When potential harvest levels are considered, the zoned and 
unzoned alternatives are relatively similar in the amount of area unavailable for harvest 
during the early decades. However, under Alternative 8 both sets of constraints are 
applied in order to create the zoned owl areas and begin developing the habitat to meet 
landscape-level targets for the unzoned strategy. As a result, the amount of timber that 
would be available for harvest during the early decades under either strategy alone is 
reduced by nearly half under Alternative 8. This altemative is not considered reasonable 
because of the constraints on experimentation in habitat and the limited revenue 
generation to the trusts during the next 50 or more years. 

OESF Alternative 9: Plan Similar to Forest Ecosystem 
Management Assessment Team 
Under Alternative 9, DNR would prepare a plan that uses an approach similar to that 
recommended by the Forest Ecosystem Management Assessment Team (FEMAT) and 
that avoids most old growth harvest. This alternative would nrovide substantial - 
protection for species and habitats, and would place little emphasis on manipulative 
research in habitat. This alternative would not enable DNR to conduct exverimental 
management activities at the landscape level. DNR would invest in habitat restoration 
and habitat acceleration actions in young forest stands. This alternative is similar to the 
conservation strategy employed within designated U.S. Forest Service reserves. 
However, FEMAT was responding to legal direction applicable to federal forest lands. 
DNR-managed lands have a different legal mission, and all alternatives being considered 
must be consistent with that mission. OESF Alternative 9 does not meet DNR's need or 
purposes and is not considered reasonabk. 

OESF Alternative 10: No Harvest (Retain all existing habitat 
and grow more) 
OESF Altemative 10 is similar to Alternative 4 except that there would be no harvest 
activities, including research-related harvests, within currently occupied habitat. This 
altemative would establish specific landscape targets for consewation of habitat and for 
timber harvest, and DNR would begin immediate implementation of landscape targets. 
Timber sales under this alternative would be limited to thinnings. This alternative is not 
reasonable because it would not provide DNR the ability to conduct large-scale 
experiments and would not provide reasonable trust revenue. 
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Matrix la:  Management strategies for HCP (excluding OESF) 

Alternative A Alternative B 
No Action Proposed HCP Alternative C 

;potted Ow1 

Jesting, 
Loosting, and 
'oraging 
NRF) habitat 

lispersal 
ahitat 

Within spotted owl site 
-enters (I .8- or 2.7- 
mile radius), 40% of 
total acreage is 
naintained in suitable 
~ w l  habitat. The 
:emaining area will he 
larvested. No 
~dditional acreage will 
lecome habitat. 

jo provision for 
lispersal habitat. 

202,000 acres designated 337,000 acres 
for NRF function in N. designated for NRF 
Puget, S. Pugct, function in Straits, N.  
Columbia, Chelan, Puget, S. Puget, 
Yakima, and Klickitat Columbia, Chelan, 
planning units with at Yakima, and Klickitat 
least 101,000 acres (50%) planning units with 
developed and maintained 202,000 acres (60%) 
at any time. developed and 

maintained in a late- 
On the west side, two 300- seral forest condition at 
acre nest patches' per any time. 
5,000 acres (approximate) 
of NRF are identified and 
retained until knowledge 
is acquired allowing 
provision of adequate 
nesting structure while 
managing entire acreage. 
Balance of acreage may 
be sub-mature forests. 

200,000 acres designated 
for dispersal function in 
Yakima, N. Puget, S. 
Puget, Klickitat, and 
Columbia planning units 
with at least 100,000 acres 
developed and maintained 
It any time. 

172,000 acres 
designated for dispersal 
function in Yakima, N. 
Puget. S Puget, 
Klickitat, and Columbia 
planning units with 
86,000 acres developed 
and maintained at any 
time 

' See draft HCP for details of the nature and configuration of these areas for vartous planning units 
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darbled Murrelet 

Alternative A 
No Action 

Nest-side 
inits and 
>ESF unit 

Continuation of take- 
avoidance policy 
through deferral of 
most potenttally 
suitable nesting habitat 
(no harvest of potential 
suitable habitat within 
40 miles of marine 
waters and case-by- 
case review of sales 
involving potential 
habitat between 40 and 
52.25 miles for 
indeterminate period of 
time). DNR would 
currently conduct 
habitat relationship 
studies. 

Alternative B 
Proposed HCP 

types expected to contatn 
a maximum of 5% of the 
occupied sttes on DNR- 
managed lands within that 
planning unit available for 
harvest without survey for 
murrelets. No known 
occupied sites will be 
harvested. 

Step 4 - All acres of 
suitable habitat types not 
made available for harvest 
in Step 3 recetve a 
protocol murrelet 
mventory survey to locate 
occupied sites. Surveyed, 
unoccupied habitat 
available for harvest. No 
known occupied sites will 
he harvested. 

(continued) 

Alternative C 

;potted Owl (continued) 

Alternattves Merged EIS, 1998 
(Matrix l a )  

43,000 acres designated 
for experimental 
management in S. Coast 
Planning Untt. 

Interim strategy that 
preserves options for 
consideration in long-term 
management plan while 
complying with the ESA 
and providing some 
interim relief to DNR: 
Step 1 - identi@ and 

defer harvest of any 
potentially suitable 
murrelet habitat within 50 
miles of marine waters. 

Step 2 - conduct a 2-year 
habitat relationship study 
in each planning unit to 
determine the relative 
importance of various 
habitat types. 

Step 3 - marginal habitat 

No provision for 
experimental areas 

Ixperimental 
ireas 

Same as Alternative B 
except additional 
options would be 
maintained for 
consideration in long- 
term management plan 
by the following 
additions: 

( I )  no harvest of 
marginal habitat would 
occur until long-term 
plan is developed and 
approved; and, 
(2) no harvest of 

surveyed, unoccupied 
habitat would occur 
until long-term plan is 
developed and 
approved. 

No provision for 
experimental areas. 



I Alternative A Alternative B 1 
I No Action Proposed HCP Alternative C 

Marbled Murrelet (continued) 

West-side 
mits and 
3ESF unit 
:continued) 

Step 5 - All available 
information, including 
that collected in Steps 1-4, 
used to develop a long- 
term management plan for 
marbled murrelets. 

Riparian 

iiparian 
'rotection 
4rea (west- 
;ide planning 
mits) 

Continued 
implementation of 
Forest Resource Plan; 
conservation strategies 
range from Forest 
Practices regulations 
minimums to 
substantial buffers 
applied on a site- 
specific basis. Review 
of 129 sales since 
implementation of FRP 
began shows no 
harvest riparian in 
management zones of 
following size on each 
side of stream: 

( I )  Types 1 and 2 
Waters, average 
riparian management 
zone width .= approx. 
196 feet, 
range = 0-350 feet. 

(2) Type 3 Waters, 
average riparian 
management zone 
width = approx. 85 
feet, 
range = 0-300 feet. 

(3) Type 4 Waters, 
average riparian 
management zone 
width = approx. 55 

(continued) 

Riparian management 
zones (each side of 
stream) defined as: 

(a) Type 1,2, and 3 
Waters, width = height 
of site tree at age I00 
years or 100 feet, 
whichever is greater, 
(b) Type 4 Waters, 
width = 100 feet; and, 
(c) Type 5 Waters are 
protected "where 
necessary" according 
to FRP. 

Nind buffers added on 
windward side of riparian 
nanagement zone where 
here is at least a moderate 
~otential for windthrow: 

(a) Type i and 2 
Waters, wind buffer 
width = 100 feet; 
(b) Type 3 Waters that 
are greater than 5 feet 
wide, wind buffer 
width = 50 feet. 

.iparian management 
one activities: 

(a) no harvest except 
for restoration within 
first 25 feet, 
(b) minimal harvest 
between 25 and 100 

(continued) 

Riparian management 
zone defined as: 

(I) riparian buffers on 
each side of Type 1 
through 5 Waters - 
width = height of site 
tree at age I00 years or 
100 feet, whichever is 
greater, 

(2) wind buffers added 
on both sides of ripariar 
buffer: 

(a) Type 1 and 2 
Waters, wind buffer 
width = 100 feet; 
(b) Type 3 Waters 
that are greater than 
5 feet wide, wind 
buffer width = 50 
feet, and 

(3) riparian buffer 
management activities: 

(a) no harvest within 
first 25 feet, 
(b) restoration 
activities allowed 
beyond 25 feet. 

Merged EIS, March 1998 Alternatives 

(Matrix la) 



tued) 

feet, 
range = 0-300 feet. 

(4) Type 5 Waters, 
riparian management 
zones on 47% of 
streams, average 
riparian management 
zone width for those 
streams = 40 feet. 
Remaining 53% 
receive no riparian 
management zones. 
Range on all = 0-1 50 
feet. 

No timber harvest on 
unstable slopes unless 
and until it can be done 
with no increase in 
failure rate or severity. 

Implement Forest 
Resource Plan 
direction to develop 
and maintain a road 
system that integrates 
management needs and 
controls adverse 
environmental impacts 
on the forest 
environment. 

Hydrologic maturity 
addressed as part of 
Forest Practices 
watershed analysis. 
This process completed 
for only a small 
percentage of DNR- 
managed land. 

(continued) 

feet, 
(c) low harvest beyond 
100 feet. 

Sante as Alternative A 

implement Forest 
Resource Plan direction to 
levelop and maintain a 
.oad system that integrates 
nanagement needs and 
:ontrols adverse 
:nvironmental impacts on 
h e  forest environment. 

Minimize road density 
~a sed  on comprehensive 
.oad network management 
Aan. 

Alternative C 
Alternative A 

No Action 

rwo-thirds of DNR- 
nanaged lands in the rain- 
XI-snow zone, with some 
:xceptions, to be 
rydrologically mature. 

Riparian (contit 

Riparian 
Protection 
Area (west- 
side planning 
units) 
(continued) 

Alternative B 
Proposed H C P  

jame as Alternative A. 

;ame as Alternative B. 

;ame as Alternative B. 

Alternabves Merged EIS, 1998 
(Matrtx la) 



Hydrologic 
Maturity 
(continued) 

Vetlands 
'rotection 

While not a specific 1 
requirement, 
hydrologic maturity is 
often considered when 
laying out harvest 
units, is tncluded on 
the timber sale 
environmental 
checklist, and is part of 
the landscape planning 
process 

Wetlands protected in Same as Alternative A 
h e  future through full and guaranteed for length 
mplementation of FRP of HCP. 
'olicy No. 2 1 - "no net 
oss of acreage or 
'unction." Could 
:hange if policy is 
eplaced or modified. 

iuffers provided based 
In size of wetland: 
(1) .25-1 acre 
getlands, buffer width 
100 feet; and, 

(2) wetlands larger 
Ian 1 acre, buffer 
idth = height of site 
ee at age 100 or 100 
:et whichever is 
reater. 

Buffer and forested 
~e t land  management 
~ctivities: 
(1) maintain at least 

I20 feet' of basal area 
n wind-firm trees with 
arge root systems; 
(2) no roading 
vithout on-site 
nitigation; 
(3) natural surface 
nd subsurface 

(continued) 

Same wetland buffer: 
in Alternatives A an( 
plus: 

( I )  bogs 0.1-0.25 acl 
receive 100-foot 
buffers; 
(2) small wetlands tt 

are inter-connected or 
connected to a typed 
water are buffered; an 

(3) wetlands within 
200 feet upslope of 
unstable hill slopes ha 
the buffer width 
increased by 50% on t 
half of the wetland 
Aosest to the unstable 
3rea. 

Management of forestt 
Metlands and buffers 
round forested 
vetlands same as 
iltemative A plus: 
(1) the required 120 

fee$ of basal area 
consists of the most 
wind-firm dominant an 
co-dominant trees; 
(2) maintain a 

minimum of at least 75 
trees per acre; and, 

(3) no ground-based 
equipment operation 

1 (continued) 
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parian (continued) 

drainage conditions within wetland or 50 etlands 
~tection must be maintained or feet of wetland edge. 

mtinued) restored; and, 
(4) ground-based Management of buffers 

equipment generally around nonforested 
precluded. wetlands same as 

forested wetlands plus: 

ncommon Habitats 

rest-side No specific provisions 
lits for uncommon 

habitats. Wildlife 
habitat objectives 
developed as required 
under FRF' Policy 
No.22 7 Same as Alternative A 

with additional mitrgation 
provided for: 

(1) talus fields larger 
khan 1 acre: no harvest, 
100-foot buffer w~th  
maximum harvest of 113 
(vol.), yardmg generally 
cannot physically d~sntpt 
talus, includes provision 
for mining of talus and 
road construction, 

(2) caves important to 
wildlife: 250-foot no- 
harvest buffer around 
entrance, 100-foot no- 
harvest buffer around 
passages that may be 
disturbed by surface 
activities, new caves 
explored and mapped 
prior to management; 

(3) cliffs: mining of rock 
from cliffs for road 
construction avorded 
when materials can 
otherwise be reasonably 
acquired, site-specific 
prescriptions developed; 

(1) no harvest within 
50 feet of wetland edge; 
and, 
(2) no ground-based 

equipment within 100 
feet of bogs. 

(continued) 

ame as Alternative B. 

Alternatives Merged EIS, 1998 

(Matrlx 1 a) 



West-side 
units 
(continued) 

Ither Federz 

Jest-side 
nits. east- 
de units, and 
ESF 

y Listed Species - 
species protected 
through meeting 
requirements of federal 
and state laws and the 
development of bald 
eagle site management 
plans. 

(4) oak woodlands: 
retention of large 
dominant oaks, 
maintenance of 25-50% 
canopy cover, 
encroaching conifers 
removed, dead and dying 
oaks retained, prescribed 
bums where appropriate; 
and, 

(5) very large, old trees: 
large trees will be 
specified for retention 
with preference given to 
wildlife trees; applicable 
safety standards will be 
followed; attempt will be 
made to retain at least 2 
live trees per acre 
harvested and at least 112 

Alternative A 
No Action 

of the trees retained from 
the largest diameter class 
available; leave trees may 
be clumped. 

Other federally listed 
species protected through 
meeting requirements of 
federal and state laws and 
the de-veiopment of bald 
eagle site management 
plans, plus spotted owl, 
marbled murrelet, and 

Alternative B 
Proposed HCP 

riparian conservation 
strategies and additional 
mitigation for: 

Alternative C 

Uncommon Habitats (continued) 

( I )  peregrine falcon: 
site-specific protection 
with restricted access to 
lands within .5 mile of 
active aerie and protection 
of location information; 

(continued) 

- 

Same as Alternative B. 

- 

Merged EIS, March 1998 Alternatives 
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No Action Proposed HCP Alternative C 

)$her Federally Listed Species (continued) 

Vest-side (2) gray wolf: establish 
mits, east- wolf habitat management 
ide units, and area and develop plans to 
IESF limit human disturbance 
continued) for land within 8 miles of 

documented sightings; 
and, 
(3) grizzly bear: establish 
grizzly bear habitat 
management area and 
develop plans to limit 
human disturbance for 
land within 10 miles of 
documented sightings. 

Jnlisted Species 

Protection will be 
provided according to 
state regulations. 

Additional protection 
may occur in DNR- 
designated Natural 
Area Preserves and 
Natural Resource 
conservation Areas. 

No specific provisions 
for unlisted species 
except for the 
northwestern pond 
turtle, sandhill crane, 
and western grey 
squirrel under the 
Washington Forest 
Practices Act (WAG 
222-16-080(1) Unlisted 
species may be 
protected through 
development of 
wildlife habitat 
objectives required 
under FRP Policy No. 
22. 

Protection will be 
provided according to 
state regulations. 

Additional protection may 
occur in DNR-designated 
Natural Area Preserves 
and Natural Resource 
Conservation Areas. 

Unlisted species 
protected through spotted 
owl, marbled murrelet, 
and riparian conservation 
strategies. protection of 
uncommon habitats, and 
additional mrt~gation for 
species of concern as 
follows~ 
(1) harlequ~n duck no 

activity allowed that 
would appreciably reduce 
likelihood of nesting 
success wtthin 165 feet of 
a known active nest 
between May 1 and 
September 1; 

1 (continued) 

Same as Alternative B. 

Alternatives Merged EIS, 1998 
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, (continued) 

(2) northern goshawk: no 
activity allowed that 
would appreciably reduce 
likelihood of nesting 
success within 0.55 mile 
of a known active nest 
between April 1 and 
August 3 1 ; 
(3) common loon: no 

activity allowed that 
would appreciably reduce 
likelihood of nesting 
success within 500 feet of 
1 known active nest 
letween April 1 and 
September 1; 

(4) Vaux's swift: trees 
md snags known to be 
~sed as night roosts will 
lot be harvested; 
(5) myotis bats: trees 

nd snags known to be 
sed as communal roosts 
r maternal colonies will 
ot be harvested; and, 
(6) California wolverine 
nd Pacific fisher: no 
:tivity allowed that 
.odd appreciably reduce 
kelihood of denning I 

success within 0 5 miles 
3f a known active den 
3etween January 1 and 
luly 3 I (for wolverine) or 
'ehruary 1 and July 3 1 
for fisher). I 

Merged EIS, March 1998 Alternatives 
(Matrix 1 a) 



Matrix I b: Management strategies for alternatives related to 

potted Owl 

Testing, 
Loosting, and 
oraging 
NRF) 
labitat 

Alternative 1 
No Action 

Alternative 2 
Unzoned Forest 
Proposed OESF 

Two-year surveys 
conducted on 
proposed tnnher sales 
to collectlupdate 
mformation on owl 
sites (no surveys since 
1993 in OESF). 

(continued) I (continued) 

Alternative 3 
Zoned Forest 

Emphasis on developing 
future habitat distributed 
across the entire 270,000- 
acre forest through 
integrated forest 
management consists of 2 
phases: 

Within spotted owl 
site centers, no harvest 
of owl habitat if 
existing owl habitat in 
the (2.7 mile) c~rcle is 
equal to or less than 
40% of the total area. 

Management of non- 
habitat will result in 
maintaining these 
stands in a non-habitat 
condition 

As owls move or 
survey informat~on 
shows an owl activity 
circle has been 
abandoned, additional 
acres would he 
available for harvest 
(consistent with the 
regulatory and pol~cy 
decertification 
guidelines currently 
available). 

15,000 acres of 
suitable habitat are 

Emphasis on strategicall: 
located areas designated 
for owl habitat 
management. 

( I )  initiate habitat 
recovery within each 
landscape until (a) old- 
forest habitat (NRF) 
exceeds 20% of the acres; 
and, (b) sub-mature and 
old-forest habitat (RF & 
NRF), including the 20% 
above, exceeds 40%; 

(2) maintain and enhance 
a mosaic of habitat that 
shifts over time guided by 
analyses and plans for 
indtvidual landscape 
planning units, working to 
achieve habitat goals at or 
greater than the 20% and 
40% minimum standards. 

Near-term harvest of 
potential habitat is not 
limited by 40% 
threshold (this will not 
delay achieving the 
target since new acres 
acquire the structures), 
but is limited by 
riparian and murrelet 

Prescriptions to be 
achieved within the 
designated areas over 
time: 

( I )  Nest Grove: 100% 
old forest; each 200 acre 
in size (5,000 acres total' 

(2) Core Area: 50% sub- 
mature or better; each 
2,000 acres in size 
(78,000 acres total) 

(3) Range Area: 40% 
young-forest marginal or 
better; each 14,000 acres 
(40,000 acres total) 

(4) Special Pair Areas: 
40% habitat within 2.7 
miles of five selected ow 
sites (40,000 acres) 

Interim provision: 
Special pair areas will 

not he retained after 
range areas meet or 
exceed thresholds. 

Alternatives Merged EIS, 1998 
(Matrix I b) 



Spotted Owl ( 

Vesting. 
Roosing, and 
Toragmg 
' N W  
-labitat 
continued) 

Xspersal 
iabitat 

Ixperimental 
ireas 

being deferred until 
2005. Criteria have 
not been developed f o ~  
determining whether 
the deferral will end 01 

be extended beyond 
year 2005. Initially 
this decision was 
expected to be linked 
with OESF research 
results, but that 
portion of the 
Commission on Old 
Growth Alternatives' 
recommendations was 
not implemented and 
is not part of No 
Action. 

No provision for 
dispersal habitat. 

No provision for 
experimental areas. 

Alternative 1 Unzoned Forest Alternative 3 

P 

- 
I - 
E 
( 

: - 

Harbled Murrelet 

strategies and 20% old- 
forest habitat threshold. 
Guidelines provided for 

harvest of suitable owl 
habitat are linked to (a) 
riparian and marbled 
murrelet conservation, 
(b) old-forest habitat 
thresholds, (c) an 
emphasis on the hawest 
of habitat being a 
combination of young- 
and old-forest habitat 
scheduled somewhat 
evenly across the 
recovery period, and (d) 
opportunities to learn 
new silvicultural 
techniques for 
achieving habitat goals. 

Known owl nests will 
not be disturbed during 
nesting season. 

Provided within the 
landscape requirements 
for percentage of y oung- 
forest marginal and better 
labitat. 

- 
Provided within the nest, 
core, and range area 
requirements. 

Zntire forest plays role in Conduct limited research 
nnovative experimental activities within zones 
nanagement, research and designated to support 
nonitoring program. clusters of spotted owl 

pairs. 

Conduct limited second- 
growth research activitie, 
outside zones. 

vlurrelet Same as HCP Same as HCP Same as HCP 
:onservation Alternative A. Alternative B. Alternative C. 
bategy 

Merged EIS, March 1998 Alternatives 

(Matrix 1 b) 



Iiparian 

ieneral 
trategy 

Alternative 1 
No Action 

Protection of unstable 
areas by Washington 
Forest Practices Rules, 
DNR Forest Resource 
Plan, and existing 
agreements (such as 
the Hoh Agreement 
regarding unstable 
slopes). 

Protection of riparian 
areas ranges from the 
minimums allowed by 
Washington Forest 
Practices Rules to 
substantially greater 
protection to meet 
site-specific needs. 
Harvest restrictions 
range from minimal to 
maximum (no-harvest) 
in buffers. 

Alternative 2 
Unzoned Forest 
Proposed OESF 

Management activities 
can occur provided 
that they do not 
conflict ~ i t h  the 
Washington Forest 
Practices Rules and 
the resource protection 
objectives of the DNR 
Forest Resource Plan. 

Alternative 3 
Zoned Forest 

Resource protection and 
natural restoration with a 
long-term effort to find 
management and 
conservation solutions 
through experimentation 
and active resource 
management. 

Laws of general 
applicability and existing 
policies and agreements 
continue to be in effect. 

Relies on watershed-level 
assessments of physical 
and biological conditions 
of riparian forests for 
determining the level of 
protection over long term. 

Interim management 
strategies and buffer- 
width guidelines prov~ded 
while assessments are 
completed. Strategies 
remain in effect through 
interim phase landscape 
planning and 
implementation of 
landscape plans 

Harvest restrictions range 
from moderate (partial- 
cut) to maximum (no- 
harvest) in buffers. 

Management activities can 
occur provided that 
primary conservation 
objectives are met. 

;ame as Alternative 2. 

iame as Alternative 2. 

Alternatives Merged EIS, 1998 
(Matrix I b) 



Alternative 3 
Zoned Forest 

Alternative 1 
No Action 

nterior-core 
mffers 

Alternative 2 
Unzoned Forest 
Prooosed OESF 

Current riparian 
management areas fa 
into two categories: 

(I)  those that average 
146 feet (slope 
distance) on Type 1 
Waters, 136 feet on 
Type 2 Waters, 
95 feet on Type 3 
Waters, 96 feet on 
Type 4 Waters, and 
105 feet on Type 5 
Waters [totals 
approximately 55% r 
the riparian areas in 
the OESF]: and, 

(2) those that fall 
below these averages 

Timber will be 
removed only when 
adequate protection 
can be provided to 
fish and other 
nontimber resources, 
as per Forest 
Resourcc Plan. 

Interior-core buffers 
derived from statistical 
analysis ofNo Action 
buffer strategy. 

Interior-core buffers 
designed to minimize 
mass wasting and 
protectlaid natural 
restoration of physical and 
ecological riparian 
processes and functions. 

Harvest may occur if it 
promotes these primary 
objectives. 

All Type 1 through 4 
Waters and most but not 
all Type 5 Waters will 
have interior-core buffers. 
(Buffers expected to 
average 150 feet on Type 
1 and 2 Waters; 100 feet 
on Type 3 and 4 Waters; 
Type 5 Waters will he 
highly variable.) 

Working hypothesis 1s 
that buffers des~gned to 
reduce mass wasting will 
be wrde enough to protect 
and sustain ecological 
functions of streams and 
streamside forest 

Same as Alternative 2. 

Merged EIS, March 1998 Alternatives 
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Alternative 2 
Alternative 1 Unzoned Forest Alternative 3 

No Action Provosed OESF Zoned Forest 

tiaarian (continued) 

Ixterior 
uffers 

Jnstahle 
iillslopes 
nd Mass 
vasting 

load 
Jetwork 
danagement 

Vo provision for 
zxterior buffers. 

Protected by Forest 
Resource Plan 
policies, including 
landscape planning, 
md Forest Practices 
Rules (Class IV- 
Suecial). 

Implement Forest 
Resource Plan 
jirection to develop 
2nd maintain road 
system that integrates 
nanagement needs 
md controls adverse 
:nvironmental impacts 
m the forest 
environment. 

Exterior-core buffers 
designed experimentally 
to protect the integrity of 
the interior-core buffer 
from damaging wind 
disturbances. 

Initial experimental 
hypothesis about average 
widths: Type 1 through 3 
Waters = 150 feet; Type 4 
and 5 Waters = 50 feet; 
however. may range from 
zero to a few hundred. 

Light partial cutting and 
experimental harvest 
allowed. 

See interior-core buffer 
strategies above. 

Implement Forest 
Resource Plan direction to 
minimize adverse 
environmental impacts 
from roads. 

Develop comprehensive 
road mamtenance plans, 
that include annual 
inventories of road 
conditions, aggresive 
maintenance, stabilization, 
and access control to 
minimize management 
and environmental 
problems; and controls on 

(continued) 

Same as Alternative 2. 

Same as Alternative 2. 

Same as Alternative 2. 

Alternatives Merged EIS, 1998 
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Alternative 2 
Alternative 1 Unzoned Forest Alternative 3 

No Action Proposed OESF Zoned Forest 

Ioad 
getwork 
vlanagemcnt 
continued) 

Xiparian (continued) 

-- 
I 
C 

a 
\ 

C 

fi 

n 
t 
F 

- 
v 
P 
ir 
F 
''I 

C 

( 

I 

C 

F 

- 

lydrologic 
ilaturity 

- 

:orest Practices rain- 
m-snow regulations 
r e  in effect until 
vatershed analysis is 
onducted; hydrologic 
naturity issues also 
nay be addressed 
hrongh landscape 
~lanning. 

ietlands 
rotcction 

Jetlands will be 
rotected through full 
nplementation of 
RP Policy No. 21 - 
no net loss of acreage 

lr function." 
hidelines for 
mplementation would 
ontain the same 
lrotection measures as 

(continued) 

expansion of road network 
densities. 

Consistently apply and, 
when appropriate, update 
standards for quality new 
road construction and 
appropriate placement 
based an current and new 
knowledge and 
technology. 

Forest Practices 
regulations remain in 
effect. Hydrologic 
maturity also addressed 
through landscape 
planning. 

Strategy promotes a more 
iiverse mosaic of forest 
3ges and composition 
moss  the landscape, for 
:xample, partial cuts and 
nulti-age stands. 

<nowledge gain through 
.esearch. 

- - 

3uffer widths based on 
werage site-potential tree 
te~ghts. Average buffer 
wdths expected to be 150 
eet on forested wetlands 

greater than 5 acres and 
i 00 feet on forested 
wetlands 0.25 to 5 acres. 

Harvest allowed within 
forested wetlands and 

(continued) 

Forest Practices 
regulations remain in 
effect. Hydrologic 
maturity also addressed 
through landscape 
planning. 

Multi-age management 
less evenly applied 
across the landscape due 
to zoning older forests 
for owl habitat and 
riparian conservation and 
more intensively 
managed forests outside 
owl areas. 

Knowledge gain through 
research. 

Same as Alternative 2. 

Merged €IS. March 1998 Alternatives 
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Vetlands 
'rotection 
-0ntinued) 

jescribed in HCP 
4lternative B. 

:iparian (continued) 

I 

- 

Alternative 1 Alternative 3 

Lesearch and Monitoring 

Lesearch and 
Aonitoring 

buffers; will retain at least 
120 feet' basal area and 
design buffers for 
windfirmness. 

No harvest within 50 feet 
of non-forested wetland's 
edge. Harvest within 
remaining buffer will be 
designed to mamtain 
windfirmness. Leave trees 
will be representative of 
dominant and co- 
dominant species in the 
wetland's intact forest 
edge. 

Conservation strategy to 
be integrated with 
research and monitoring 
strategies. 

Current level of 
research activities 
consistent with FRP 
Policy No. 40 without 
special emphasis in 
OESF. No 
concentrated effort to 
integrate commodity 
production with 
conservation or to 
integrate other unique 
aspects of the OESF. 

Initiate innovative 
program of experimental 
management, research, 
and habitat restoration 
activities throughout I 1 
landscape units. 

Initiate clearly defined, 
structured decision- 
making process for 
adapting management in 
response to new, validated 

Inititate expertmental 
management, research, 
and restoration activities 
across majority of DNR- 
managed lauds in OESF. 
Conduct 11mlted research 
activities within. (a) 
zones designated to 
support clusters of 
spotted owl pairs; (b) in 
riparian and marbled 
munelet habitat; and, (c) 
second-growth stands 
outside owl zones. The 
full extent of this 
research has not been 
defined; program is 
assumed to be less than 

(continued) 
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Alternative 2 
Alternative 1 Unzoned Forest Alternative 3 

No Action Proposed OESF Zoned Forest 

Research and Monitoring (continued) 

Research and Alternative 2 due to 
Monitoring lower expected 
[continued) revenues. Initiate clearly 

defined, structured 
decision-making process 
for adapting management 
in response to new, 
validated information. 

Jucommon Habitats 

Jncommon No specific provisions Same as HCP Alternative 
lahitats for uncommon B treatment of cliffs, 

habitats, development caves, talus fields, and 
of wildlife habitat very large, old trees, 
objectives required except greater latitude for 
under FRP Policy No. experimentation related to 
22. integrating conservation 

and production. 

ther Federally Listed Species 

Other federally listed 
%derally species protected 

through meeting 
~ecies requirements of 

federal and state laws, 
development of bald 
eagle site management 
plans 

(continued) 

Attention to protecting 
known nesting, denning 
andlor roosting sites, hut 
no special surveys unless 
unique circumstances. 

I Combined riparian, 
marbled murrelet, and 
spotted owl strategies will 
increase the presence of 
large, old trees. 

Landscape-level 
management, built around 
riparian, spotted owl. and 
marbled murrelet 
conservation, provides 
primary protection for 
other federally listed 
species. 

Same as Alternative 2. 

- 

Same as Alternative 2. 

(continued) 
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Jnlisted 
lpecies 

Protection w111 be 
provided according to 
state regulations. 

Alternative 3 
Zoned Forest 

Alternative 1 
No Action 

Additional protection 
may occur in DNR- 
designated Natural 
Area Preserves and 
Natural Resource 
Conservation Areas. 

Alternative 2 
Unzoned Forest 
Proposed OESF 

No specific provisions 
for unlisted species. 
Unlisted species may 
be protected through 
development of 
wildlife habitat 
objectives required 
under FRP Policy No. 
22. 

)ther Federally Listed Species (continued) 

Protection will be 
provided according to 
state regulations. 

kher 
ederally 
&ed 
pecies 
:ontinued) 

Additional protection may 
occur in DNR-designated 
Natural Area Preserves 
and Natural Resource 
Conservation Areas. 

Additional mitigation for: 
(1) bald eagle: continue 
nest-site-management 
process; and, 

(2) peregrine falcon: site- 
specific protection, 
restricted access within 
0.5 mile of aerie; protect 
location information. 

Unlisted species protected 
through spotted owl, 
marbled mumelet, and 
riparian conservation 
strategies, landscape-level 
management planning, 
and protection of 
uncommon habitats. 

Conservation primarily 
derives from integrated, 
ecosystem-oriented 
management, rather than 
directing the nature of that 
management. 

Additional mitigation: 
(1) Vaux's swift: trees 

and snags known to be 

(continued) 

Protection will be 
provided according to 
state regulations. 

4dditional protection 
nay occur in DNR- 
jesignated Natural Area 
Preserves and Natural 
Resource Conservation 
Areas. 

Same as Alternative 2, 
sxcept consewaton of 
upland wildlife that are 
sssociated with older 
forests will be 
soncentrated in the owl 
zones. 

Alternatfves Merged EIS, 1998 
(Matrix I b) 



Alternative 2 
Alternative 1 Unzoned Forest Alternative 3 

No Action Proposed OESF Zoned Forest 

(continued) 

used as nests or night 
roosts will not he 
harvested; 
(2) Myotis bats: trees 

and snags known to be 
used as communal roosts 
or maternal colonies will 
not be harvested; and, 
(3) Fisher: within 0.5 

mile of a known active 
den between February 1 
and July 3, no activity that 
would appreciably reduce 
likelihood of denning 
success. 

Exceptions to the 
additional mitigation 
restrictions related to 
nesting and roosting are 
limited to formal, 
txperimental studies 
iesigned to address 
information needs related 
:o integrating 
:onsenation and 
xoduction or as other 
:xceptional circumstances 
*arrant. 

Merged EIS, March 1998 Alternatives 
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Matrix 2a: Summary of environmental consequences in 
western Washington (excluding OESF) 

11 Alternative A Alternative B - 

11 FEDERALLY LISTED SPECIES' HABITATS 
I! 

Managed on circle-by- 
circle basis with emphasis 
on present sites. No 
intentional creation of new 
habitat. High risk of loss 
over long term, with 
largest loss of potential 
owl habitat acres when 
modeled to year 2096. 

Kesourcr 

Distribution: dispersed, 
fragmented. 

No incidental take of 
current sites. Loss of 
some sites due to harvest 
behind shifting circles and 
natural disturbance. No 
new habitat created. 

IVo .Action 

No specific provisions for 
dispersal habitat beyond 
what exists within owl 
circles and by coincidence 
outside. 

Owl habitat strategically 
located to more effectively 
support population. Some 
improvement of habitat 
quality, but potential loss of 
quality in some areas. 
Higher certainty than 
Alternative A of 
maintaining larger quantity 
over long term. Length of 
research phase uncertain. 
Strategy targets amount and 
configuration of nesting 
habitat that meets current 
research findings for stand 
and landscape-level needs. 
Lower reduction in acres of 
owl habitat than Alt A. 

Proposed 11CP 

Distribution: near federal 
reserves in western 
Cascades. 

Alternative <' 

Highest potential for 
incidental take in short 
term, particularly outside 
NRd-management areas. 
Less risk than Alternative A 
over long term. Habitat 
conditions improve in areas 
not currently supporting 
owls and are maintained at 
a designated level. NRF 
areas expected to meet or 
exceed habitat goals by year 
SO. 

Includes NRF management 
areas and Dispersal habitat 
management areas. Large 
blocks neat and between 
federal reserves. 

Owl habitat strategically 
located for effectiveness. 
Smallest loss of potential 
owl habitat acres when 
modeled to year 2096. 
Some improvement, and 
no loss, of habitat quality. 
Risk and potential 
benefits of designated 
experimental area. 

Distribution: near federal 
reserves in all plannrng 
units. 

Lower risk of incidental 
take than Altemative B; 
but higher than 
Alternative A. Potential 
for adding f m r e  sites. 

Similar to Altemative B, 
but providing nearly one- 
third more acreage. 

Alternatives Merged €IS, 1998 
(Matrrx 2a) 



1 Alternative A I Alternative B - I 

daintenance of 
pecies 
listribution 

Kcsourcc No Action 

llarbled Murrefe 

'rotectlon of 
~otential nestmg 
ahitat 

Individual spotted owl 
territories supported in less 
than optimal habitat 
conditions. Landscape- 
level habitat increasingly 
fragmented. Less 
contribution through time. 

Maintains current range 
for short term. Range pulls 
back to near federal lands 
over long tern.  Low 
connectivity throughout. 

I'roposcd HCI' 

Known occupied sites and 
potential habitat protected 
under takeavoidance 
policy; all future options 
available. Habitat 
relationship studies will 
advance knowledge. No 
guarantee as to future 
policies; no search for 
unknown sites. Risk of 
habitat loss due to 
disturbance. 

.4ltcrnatiw C 

'rotection andlor 
nhancement of 
:productive 
otential 

High short-term protection 
of known sites. No 
certainty as to long-term 
protection. No effort to 
actively locate additional 
occupied sites beyond 
habitat relationship study. 
No effort to dishibute 
habitat in meaningful way 
across the landscape. 
Overall, low likelihood of 
protecting or enhancing 

(continued) 

More habitat lost in short- 
term than under Alternative 
A, but more certainty of 
long-term habitat 
protection. Habitat 
relationship studies advance 
knowledge. Long-term 
conservation plan at 
landscape level increases 
potential effectiveness of 
habitat locations. Provides 
greater certainty of 
adequate habitat and 
breeding site protection 
than Alternative A. 

Higher long-term 
contribution and when 
compared to Altemative A; 
decreasing short-term 
contribution due to reduced 
habitat. 

Range pulls back to western 
Cascades near federal 
reserves. Maintains 
connectivity within western 
Cascades over the long 
term. Greater certainty than 
Alternative A that 
distribution will be 
maintained. 

Maintains most options 
while collecting information 
needed to develop long- 
term plan. Intensive survey 
effort after habitat 
relationship study increases 
likelihood of locating 
breeding sites. Landscape- 
level planning increases 
likelihood of adequate 
protection of reproductive 
potential. 

Highest level of 
contribution toward 
demographic support 
over the long term, 
despite lower 
contribution in short 
term. 

Range pulls back to 
western Cascades and 
Olympic Peninsula near 
federal reserves. 
Maintains connectivity 
near federal reserves ove 
long term. Greater 
certainty of maintaining 
distribution than 
Alternative A. 

Similar to Alternative B, 
except retains all options 
until long-term plan 
developed. Highest 
potential for habitat 
replacement if loss due tc 
natural disturbance. 
Highest potential for 
providing adequate 
habitat and breeding site 
protection. 

Similar to Altemative 8, 
except maintains all 
options until long-term 
plan developed. Highest 
likelihood of successfully 
supporting reproductive 
potential. 

Merged EIS, March 1998 Alternatives 
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I Alternative A Alternative B - 
11 Resource No Action I'roposed HCP Alternative C' 

11 Marbled Murrelet (continued) 

Protection andor 
enhancement of 
reproductive 
potential 
(continued) 

OTHER FEDERAL 

Oregon Silverspot 
Butterfly 

Aleutian Canada 
Goose (peripheral 
due to rare 
occurrence) 

Bald Eagle 

Peregrine Falcon 
(peripheral 
because rarely 
associated 
dtrectly wl 
forests) 

Columbian 
White- 
tailed Deer 
(not expected to 
affect unless 
range expands) 

Gray Wolf 

reproductive potential at 
level required over long 
tenn. 

L\' LISTED SPECIES' 

Low risk 

General protection under 
FRP and Washington 
Forest Pract~ces Rules, 
inconsistent habitat 
quality 

Adequate protection of 
existing eagle habitat. 
Minimal emphasis on 
developing future habitat. 

Riparian and wetland 
protections help maintain 
prey habitat. Little 
certainty for future and fa 
undetected nest sites. 

Should provide adequate 
protection of future deer 

No specific consideration 
given to gray wolf or 
public access in road 
strategy. 

BITAT 

Low risk; could benefit. 

Higher protection due to 
more explicit riparian 
wetland conservation 
strategy. 

More substantial, widely 
distributed, and potentially 
effective protection through 
time due to riparian strategy 
and retaining very large, old 
trees. 

Could complement benefits 
of current practices through 
protection of cliff habitat 
and riparian strategy. 

Greater potential for 
benefits due to riparian 
strategy. 

Improved wildlife and 
ecosystem conditions 
(shelter, denning, prey, and 
individual protection if 
sighted). 

Low risk; could benefit. 

Highest protection due to 
enhanced wetlands and 
riparian strategies 

Highest protection due to 
enhanced wetlands and 
riparian strategies. 

Greatest enhancement 
through riparian and 
wetlands strategies. Site 
access limitations and 
cliff habitat protection. 

Highest certainty that 
future habitat would be 
provided. 

Similar to Alternative B, 
with Stronger riparian 
conhihution. 

Alternatives Merged €IS, 1998 
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Alternative A Alternative B - 
Resource No Action Proposed HCP Alternative C 

OTHER FEDER 

Grizzly Bear 
(not significant 
percentage of 

N. Cascades 
Grizzly Bear 
Recovery 
Zone) 

'LY LISTED SPECIES (continued) 

Minimal protection. Higher occurrence of 
Provides some protection hiding, resting, and travel 
of habitat important to cover, shelter, and 
foraging, travel, resting provisions for preyiforage 
and hiding opportunities. habitat. Individual 
Subject to disturbance protection based on class 1 
along roads. observations. Still subject 

to disturbance along roads. 

Highest level and greate! 
certainty for conservatioi 
of bear habitat. Still 
subject to disturbance 
along roads. 

CANDIDATE, STATE LISTED, AND OTHER SPECIES OF CONCERN 

Arthropods 

Beller's Ground 
Beetle, Long- 
homed Leaf 
Beetle, and 
Hatch's Click 
Beetle 

Columbia River 
Tiger Beetle 

Fender's 
Soliperian 
Stonefly, Lynn's 
Clubtail 

Molluscs 

Some protection to 
sphagnum hog habitat. 

Not within planning area. 

Not known within 
planning area; if occurs. 
some protection given 
under current riparian 
management. 

Alternative A. than Alternative A or 
Alternative B. 

Not within planning area. Not within planning area I 
Adequate protection. Substantial protection. 

Newcomb's Known areas already If found outside NAP, If found outside NAP, 
Littorine Snail protected inside Natural adequate protection. substantial protection. 

Area Preserves; if 
elsewhere, some protection 
of estuarine and wetland 
habitat. 

"Iifomia Not likely to occur in Not likely to occur in Not likely to occur in 
Floater, Great planning unit. planning unit. planning unit. 
Columbia River 
Spire Snail 

Fish 

4nadromous 
Salmonids 

Ranges from low to high Moderate to high level of High level of protection 
protection of various protection for salmon for salmon habitat. 
salmon habitat elements. habitat. 

Merged EiS, March 1998 
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Alternative A Alternative B - 
Resource No Action Alternative C 

Fish (continued) 

Bull Trout, Some protection of Adequate, guaranteed Substantial, guaranteed 
Olympic spawning and rearing protection of spawning and protection of  spawning 
Mudminnow, habitats used by these fish. rearing habitats used by and rearing habitats used 
Pacific Lamprey, these fish. by these fish. 
River Lamprey 

Green Sturgeon Not in planning area. Not in planning area. Not in planning area. 

Amphibians and Reptiles 

Larch Mountain No provisions hut some Adequate protection of 
Salamander protection of talus being talus fields expected; 

provided. substantially more than 
Alternative A. 

Dunn's Some habitat protection Adequate protection of 
Salamander, provided. breeding, foraging, and 
Van Dyke's resting habitats. 
Salamander, and 
Tailed Frog 

Northern Red- Protects some suitable Adequate protection of 
legged Frog, breeding, foraging, and breeding, foraging, and 
Cascades Frog resting habitat. resting habitats. 
and. Sootted Fror 

Northwestern Substantial protection of Protection of both known 
Pond Turtle known breeding, foraging, and unknown sites. 

and resting sites. 

California Currently not at risk since Some guaranteed protection 
Mountain oak woodlands not being of breeding, foraging, and 
Kingsnake harvested; no guarantees. resting habitat. 

Birds 
~~~~~ 

Harlequin Duck At least some protection of 
breeding, foraging, and 
resting habitats. 

Northern At least some protection of 
Goshawk breeding, foraging, and 

resting habitats. ! 
Black Tern foraging and resting 

habitat for black tern and 
foraging, resting, and 
breeding habitat for 
sandhill crane. 

Adequate protection of 
breeding, foraging, and 
resting habitats. 

Should provide suitable 
breeding, foraging, and 
resting habitat. 

Provides adequate foraging 
and resting habitat for black 
tern and foraging, resting 
and breeding habitat for 
sandhill crane. 

Higher protection than 
Alternative B. 

Higher protection than 
Alternative B. 

Higher protection than 
Alternative B. 

Higher protection than 
Alternative B. 

Guaranteed protection of 
habitat. 

Substantial protection of 
breeding, foraging, and 
resting habitats. 

Should provide 
substantially more habitat 
than Alternative A. 

Same as Alternative B. 

Alternatives Merged EIS, 1998 
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Pileated 
Woodpecker 

Purple Martin 

Western Bluebird 

Limited habitat provided. Should provide suitable 
forest conditions for 
breeding, foraging, and 
resting habitat. 

Provides some habitat; no Should provide breeding, 
guarantee long term. foraging, and resting 

habitat. 

Sufficient protection of Substantially greater 
nesting habitat, not protection of seasonal nest 
guaranteed sttes 

Adequate protection of Greater certainty of 
some habitat. protection of breeding, 

foraging, and resting 
habitat. 

Some suitable snag habitat Should provide breeding, 
provided. foraging, and resting 

habitat; greater certainty 
and at higher level than 
Alternative A. 

Common Loon 

Small amount of incidental Should provide breeding, 
md temporary habitat foraging, and resting 
provided. habitat; greater certainty 

and at higher level than 
Alternative A. 

Some suitable snag Should provide breeding, 
labitat foraging, and resting 

habitat; greater certainty 
and at higher level than 
Alternative A. 

lncidental and temporary Should provide breeding, 
xovision of snags. foraging and resting habitat; 

greater certainty and at 
higher level than 
Alternative A. 

'rovides foraging and Should provide breeding, 
.esting habitat; provides foraging and resting habitat. 
:ome breeding habitat. 

Substantially more habit 
prov~ded than under 
Alternative A 

Same as Alternative B. 

Same as Alternative B, 

Same as Alternative B. 

Same as Alternative B. 

Same as Alternative B. 

Same as Alternative B. 

Same as Alternative £3. 

Same as Alternative B, 

Merged EIS, March 1998 Alternatives 
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Alternative A Alternative B - 
Resource No Action Proposed HCP Alternative C 

r- 

Myotis bats and 
Townsend's Big- 
eared Bat 

Minimal protection of Should protect breeding, 
caves and talus. foragmg, and resting 

habitat 

Western Gray 
Squmel 

No specific conservation Guarantees some protection 
provisions. of breeding, foraging, and 

restine habitat. 

California Little or no protection Greater protection specific 
Wolverine and except where coincides to wolverine habitat. 
Pacific Fisher with protected ow-I habitat. 

Lynx (small Incidental protection of Incidental protection of 
likelihood of habitat. known active den sites. 
occurrence) 

California No effect expected. Same as Alternative A. 
Bighom Sheep 

Same as Altemative B, 

Same as Alternative 9. 

Same as Altemative B. 

lncidental protection of 
habitat. 

Same as Alternative A. 

No special 
actions being 
taken for 
federally listed 
and proposed 
endangered and 
threatened plant 

Very limited ranges, 
narrow habitat 
requirements and restricted 
to very small areas; 
anticipated they can be 
effectively managed while 
meeting other land 
management objectives 
through current database 
process. However, 
comprehensive inventories 
are lackine. 

Same as Alternative A Same as Alternative A. 

11 HABITAT 

Conifer-dominated 

Similar to Alternative B, 
but with estimate of 34 
percent complex forest in 
100 years. 

Structurally 
complex forest 

. . 

Alternatives Merged EIS, 1998 
(Matnx 2a) 

outside these areas. 
Additional, but uncertain 
amount provided from 
munelet strategy and 
greater amount complex 
forest in riparian areas. 
(Overall estimate 30 percent 
in 100 years with some 
guarantee as to amount and 
quality.) - 

L~kely to be prov~ded 
(estnnate 30 percent in 100 
years); no guarantee as to 
amount or quahty. 

Targets 50 percent For 
complex forest m 
designated areas, owl 
strategy contr~butes none 



(continued) 

No guarantee; potentially 
16 percent of DNR- 
managed lands in this 
state. 

~ ~~~~ 

Quantity uncertain; 
greatest potential in 
unstable slope areas 
associated with riparian 
areas. 

Ready supply for many 
decades: changes in 
rotation age could increase 
or decrease amount. 

Sufficient quantities 
expected. Little variation 
among areas. 

Sufficient quantities 
expected. Little variation 
among areas. 

Sufficient quantities 
expected. Some variation 
in distribution as result of 
riparian, unstable slopes, 
murrelet, owl habitat, etc. 

Will meet minimums 
under state regulations. 

Some In 300-acre patches, 
riparian, unstable slopes 
and murrelet habitat. 
(estimate 12 percent of 
DNR-managed lands, 
distributed among Dispersal 
habitat management areas 
and NRF management areas 
and In remaining areas. 

Same as Alternative A, but 
with added potentla1 for 
srgniticant interior forest io 
500-acre patches withm 
NRF management areas 

Greater certainty for 
continuing, although 
dynamic, amount of closed- 
canopy forests. 

Resource 

Same as Alternative A 

Alternative B - 
Proposed HCP 

Alternative A 
No Action 

Same as Alternative A. 

Alternative C 

Conifer-dominated 

Fully functional 
("old") 

Interm forest 

Closed-canopy 
Forest 

Dense-pole 
Forest 

Regeneratton 
Forest 

Open Forest 

W~ldhfe Trees 
(snags, large 
wlldhfe trees, 

Same as Alternative A 

I 

Adequate quantity expected 
to develop over time. 

cavltres, and 
downed logs) 

Greater than 14 percent 
estimated. 

Somewhat higher than 
Alternative B, due to no 
manipulation of older 
forest type. 

Difficult to predict actua 
quantity, but adequate 
amounts expected. 

Same as Alternative A. 

Same as Alternative A. 

Same as Alternative A. 

Larger quantity and bette 
distribution expected to 
develop over time. 

Merged EIS, March 1998 Alternatwes 
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I Alternative A I Alternative B - I 
Resource No Action Proposed HCP Alternative C 

)etrital inputs 5ufftcient riparian 
nanagement zone widths 
m Type 1 & 2 Waters to 
xovide detrital inputs. 
Ziparian management 
cones on Type 3 ,4  & 5 
Uaters may not provide 
idequate inputs in some 
)laces, due to varying 
~ id th s  and composition. 

.arge woody 
ehris 

Short-term LWD 
.ecruitment provided on 
fype 1 & 2 Waters in most 
iituations; long term less 
:ertain due to windthrow 
md other elements of this 
;trategy. No guarantee of 
,WD protection on Type 
1-5 Waters, although 
wovided in many cases. 

Yindthrow ligh risk of wmdthros 
no buffers). 

Yater 
mperature 

9dequate shading 
xovided on Type 1 & 2 
Vaters. Type 3,4, and 5 
Vaters may he adequately 
;haded, hut lack of 
ninimum width means 
iome will not (especially 
fype 5) .  

tiparian Management 
cones on Type 1 & 2 
Waters provide adequate 
iediment filtering. Type 
i-5 Waters have no 
ninimum width and may 
lot always provide 
ldequate sediment 
iltering. 

Sufficient rtpartan 
management zone widths or 
Type 1-4 Waters to provide 
detrital inputs Type 5 
Water width probably 
adequate on unstable 
slopes, but ma) not be on 
flat ground 

Short-term LWD 
recruitment mamtarned on 
most streams, protection on 
Type 1 & 2 Waters more 
cenam than Type 3-5 
Waters Reduced chance of 
compromising future 
recruitment, especially on 
Type 1,2, and larger 3 
Waters 

Reduced chance of 
windthrow on Type 1,2 anc 
larger Type 3 Waters 
(windward-side buffers). 

Greater cenalnty of 
adequate shadmg for Type 
1,2,3, and 4 Waters Type 
5 on unstable grounds 
probably have adequate 
shadmg, those on flat are 
less certaln 

High likelihood of 
providing adequate 
sediment filtering. Ground- 
based harvest activity in 
forested wetlands buffer 
may compromise wetlands 
filtering. 

Sufficient riparian 
management zone widths 
on all water types to 
provide detrital inputs. 

Short-term LWD 
protection provided on al 
water types. Even 
stronger protection 
against compromising 
future recruitment, 
especially on Type 1,2, 
and larger 3 Waters. 

Less chance of 
windthrow than elther 
Alternattve A or 
Altematlve B on Type 1, 
2 and larger Type 3 
Waters (buffers on both 
sides) Increased chance 
of protectmg fully 
functional ripanan 
management zone. 

Shading should be 
adequate on all water 
types 

High likelihood of 
providing adequate 
sediment filtering. 

Alternatwes Merged €IS, 1998 
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I Alternative A I Alternative B - 1 

Riparian and Aquatic Systems (continued) 

Resource 

Sediment 
[continued) 

Stream bank 
stability 

No Action 

Stream flow 

Potential for high road 
sediment runoff without 
comprehensive road 
management plans. 
Forested wetland 

promised by ground- 

likely on Type I & 2 on Type 1-4 Waters, adequate hank protection 
Waters. Protection on particularly with added on all water types. 

Although watershe 

management activity 

not guaranteed. 

Proposed H<'ID 

.ess Common Habitat Types 

.4lternati\ e <' 

Oak woodlands 

Prairies 

1 Not currently harvesting 
these, but no specific 
provisions about 
management. 

No apparent risk, even 
though no specific 
provisions. 

Merged EIS, March 1998 Alternatives 
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Subalpine and 
dpine 

Adequate retention and 
restoration of existing oak 
woodlands expected. 

Same as Alternative A. 

Same as  Alternative B. 

Same as Alternative B. 

Little or none that are 
timbered andlor not 
already protected. 

Jncommon Habitat Types 

Same as Alternative A, 
although potential road 
management in some of 
these areas would benefit 
grizzlies. 

Javes 

Jliffs 

~- 

Same as Alternative B. 

No specific protection. 

No specific protection. 

Significant protection of 
cave habitat. 

Slightly more protection; 
potential for some impact to 
cliff-dependent species. 

Same as Alternative B. 

Same as Alternative B. 



Alternative A Alternative B - 
Resource No Action Proposed HCP Alternative C 

Uncommon Habitat Types (continued) 

Snaes 1 Washington Forest I Same as Alternative A. I Same as Alternative A. 11 

Talus 

Same as Alternative B. 

Water Quality I See Section 4.8 I See Section 4.8 I See Section 4 8 11 

Specific retention 
provision. 

Very large, old 
trees 

No specific protection. 

I I I 

Other Resources 

/I Cultural I See Sectron 4.9 
Resources 

Washington Forest 
Practices Rules. 

Soil 

Air Quality 

I See Section 4.9 

Somewhat greater 
protection than Alternative 
A; long-term effectiveness 
of measures uncertain. 

See Section 4.9 I1 

Same as Alternative B. 

See Section 4.6. 

See Section 4.7 

Alternatives Merged EIS, 1998 
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See Section 4.6. 

See Section 4.7 

Socio-economic 

See Section 4.6. 

See Section 4.7 

Human 
Resources 

See Section 4.10 See Sectron 4.10 See Sect~on 4.10 



Matrix 2b: Summary of environmental consequences in 
eastern Washington (within HCP planning area) 

Resource I AIternative A - No I Aiteternative B I Alternative C 

FEDERALLY LISTED SPECIES' HABITAT 

Action 

Spotted Owl 

Proposed HCP 

Amount & 
Distribution 
of NRF 
Habitat 

Impacts to 
spotted owl site 
centers 

Future impacts 
to owl site 
centers 

Amount and 
jistribution of 
3w1 dispersal 
habitat 

Amount 

Distribution 

Likely to maintain larger 
proportion of existing 
owl habitat and site 
centers over the short 
term; but high risk of  loss 
over the long term. 

Retains more of the 
currently existing owl 
habitat; low certainty as 
to long-term spatial 
arrangement and habitat 
retention. 

No mcidental take 
Impacts expected to occur 
over long term, wtth 
losses and no gains to 
replace 

Contributes little to 
persistence of owl 
clusters on federal 
reserves over long term. 

No provision for 
iispersal habitat beyond 
xhat exists in nesting 
labitat inside owl circles. 

,ow long-term certainty. 

Widely distributed; high 
i'agmentation. 

Greater short-term risk to 
the owl population than 
Alternative A, but lower 
long-ten risk. Stronger 
support to owl clusters on 
federal lands. 

Removes more of the 
current habitat, but the 
spatial arrangement of 
remaining and future habitat 
is known. Higher certainty 
of long-term habitat 
development and greater 
chance that the habitat will 
support territorial owls. 

Impacts expected to occur 
during first decade. Then 
habitat development 
supports remaining sites. 

Results m various levels of 
projected lnc~dental take, 
but should Increase the 
persistence of owl clusters 

Greater certainty for long- 
term maintenance, density 
and geographic location of 
dispersal habitat. 

High long-term certainty 

Narrowly distributed; low 
Fragmentation. 

Highest certainty to 
enhance survival and 
recovery of spotted owls in 
Eastern Washington 
Cascades Province. 

Results in least reduction o 
current spotted owl habitat. 
Highest certainty of long- 
term habitat development 
and that habitat will suppor 
territorial owls. 

Should cause fewer 
slgnlficant adverse Impacts 
to owl nesting snes over 
long term 

Provides more nesting 
habitat than Alternative B. 
Results in various levels of 
projected incidental take, 
but should increase the 
persistence of owl clusters. 

Like Alternative B, except 
nore acres provided. 

4igb long-term certain5. 

Widely distributed; low 
i'agmentation. 
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Spotted Owl (co 

Demographic 
support of 
population on 
federal lands 

Maintenance 
of species 
distribution 

Impact on 
range 

Risk of 
catastrophic 
disturbance 

Marbled Murrelet 

nued) 

site centers. federal reserves. 

Maintains owls over 
greater proportion of 
range in short term (than 
Alternative B), hut less 
certain this will be 
maintained over long 
term. 

Greater short-term risk than 
Alternative A, but greater 
long-term certainty 
associated with the 
geographic range designed 
to he maintained. 

Moderate short-term 
range reduction. 

Large short-term, range 
reduction. 

Large long-term range Large long-term range 
reduction. reduction, 

High risk of habitat loss. High risk of habitat loss. 
No replacement of habitat Guaranteed habitat 
due tonatural or human- replacement when loss due 
caused disturbance. to natural or human-caused 

disturbance. 

Short-term and long-term 
support is greater than 
Alternative A or Alternativ, 
B. 

Guarantees maintenance of 
owl habitat over widest par 
of owls' current geographic 
range. 

Small short-term range 
reduction. 

Small long-term range 
reduction. 

Same as Alternative B 

Conservation Does not apply to east Does not apply to east-side Does not apply to east-side. 
Strategy s ~ d e  

Fish 

No new riparian 
strategies 
xoposed for 
:astern 
Washington. 

No change from Forest 
Resource Plan. 

I 

DTHER FEDERALLY LISTED SPECIES 

Owl strategy will change 
spatial distribution and 
management of late- 
successional forests, which 
may affect fish habitat, 
particularly on Type 5 
streams. Forest Resource 
Plan policy guidance should 
resukin no significant net 
change from Alternative A. 

Same as Alternative B 

/ See Matru 2a I See Matru 2a 

CANDIDATE. STATE LISTED AND OTHER SPECIES OF  CONCERN 
- ~ 

Spotted bat Incidental protection Marginally better than Same as Alternative B. 
only. AltemativeA. 

Alternatives Merged EIS, 1998 
(Matrix 2b) 



Resource I Alternative A - No I Alternative B Alternative C 
Action Proposed HCP 

- 

Other spectes 

Same as Alternative A. 

CANDIDATE. STATE LISTED AND OTHER SPECIES O F  CONCERN (continued1 

Plants 

HABITAT 

See Matrlx 2a 

No special 
actions being 
taken for 
federally listed 
and proposed 
endangered and 
threatened plant 
taxa. 

Conifer-domina 

Structurally 
complex 
forest 

Very limited ranges; 
narrow habitat 
requirements; restricted 
to very small areas. 
Expect plants can be 
effectively managed 
through current database 
process while meeting 
other objectives. Lack 
comprehensive 
inventories. 

Fully 
Functional 

See Matru 2a 

Interior forest 

See Matrlx 2a 

Closed- 
canopy 
Forest 

I 

Difficult with current 
data to determine 
complexity. Estrmate 17 
percent NRF habitat by 
year 2096. 

Some provided and well- 
distributed in short term. 
Over long term, entries 
and hamest over time 
may allow removal of 
most structures required 
to he fully functional as 
older forest. Less 
difference between 
complex and fully 
Functional than on west 
side. 

Some provided wlthrn 
regulatory owl crrcles 
although probably not 
large patches 

Expected to provide 
adequate thermal and 
hiding cover and other 
habitat needs. 

Estimate 9 percent NRF by 
year 2096 (difficult to 
estimate); greater certain5 
of amount and distribution 
than Alternative A. 

Less well-distributed than 
in Alternative A, but more 
certain in long term. 
However, still not 
guaranteed. 

Addrtional mterror forest 
expected beyond what 
would occur under 
Altemattve A, probably 
concentrated toward NRF- 
management areas May be 
tnsufficrent for some 
specles across the larger 
landscape 

Basically same as 
Altemative A. 

Greater amounts and better 
distribution of complex 
forest than Alternative B 
and greater certainty than 
AlternativeA. 

Likely to be more provided, 
well-distributed, and more 
certain. However, still not 
guaranteed. 

Same as Alternative B. 

Basicatly same as 
Alternative A. 

Merged EIS, March 1998 Alternatives 

(Matrix 2b) 



Resource Alternative A - No Alternative B Alternative C 
Action Proposed HCP 

)pen, multr- 
rged stands 
more an east- 
tde habrtat 
han west-side) 

Relatively common. I Same as Alternative A, 
though distribution may 
differ 

Cegeneratron 
orest 

)pen forest 

Nildlife trees 
snags, large 
rees, cavrties, 
md downed 
ogs) 

tiparian and Aq 

l~parran and 
iquatlc Systems 
rncludrng 
vetlands) 

Relatively common. Same as Alternative A. 

Difficult to assess the Same as Alternative A 
quantity. However, 
adequate open areas 
expected. 

Less common where Same as Alternat~veA 
uneven-age management 
predominates, some 
expected but d~fficult to 
assess potential quantity. 
Potential loss of quality I 
due to herbic~de 
applicatron. I 

I 

Will meet mrnrmums S~milar quantity as 
under state law Alternative A, but higher 

quality 

I 

tic Systems (including wetlands) 

\lo change proposed in No change proposed in 
,iparian strategies. riparian strategies. 

'40 change &om Forest 
tesource Plan. 

Owl strategy will change 
spatial distribution and 
management of late- 
successional forests, which 
may affect fish habitat, 
particularly on Type 5 
streams. Forest Resource 
Plan policy guidance should 
result in no significant net 
change over Alternative 1. 

Same as Alternative A, 
hongh distribution may 
iiffer. 

Same as Alternative A. 

Same as Alternative A 

Same as Alternative A 

Same as Alternative B.. 

same as Alternative B 

Alternatives Merged EIS, 1998 
(Matrix 2b) 



Woodlands; 
Prairies 

Subalpine 
and alpine 
habitats 

No specific provisions. 

Alternative C 

Little or no DNR- 
managed lands in these 
areas that are timbered; 
where exists, are in 
protected status or no 
harvest planned. 

Less Common Habitat Tvpes 

Alternative B 
Proposed HCP 

Resource 

11 Uncommon Habitat Twes 

Alternative A - No 
Action 

cnves, No specific provisions. 
cliffs, 
talus 

No specific provisions. 

Same as Alternative A. 

No specific provisions. 

No specific provisions. 

Same as Alternative B. 

No specific provisions. 

OTHER RESOURCES 

resources I I I 

Soil 

Air Quality 

Water 
Quality 

Culeural 
Resources 

Merged EIS, March 1998 Alternatives 

(Matrix 2b) 

See Section 4.6. 

See Section 4.7 

See Section 4.8 

See Section 4.9 

Socio-Economic 

See Section 4.6. 

See Section 4.7 

See Section 4.8 

See Section 4.9 

Human 

See Section 4.6. 

See Section 4.7 

See Section 4.8 

See Section 4.9 

See Section 4.10 See Section 4.10 See Section 4.10 



Matrix 2c: Summary of environmental consequences in 
OIympic Experimental State Forest 

qorthern Spotted Owl 

aorthern 
;potted Owl 

Alternative 3 - 
Zoned Forest 

\bundance 
md 
listribution 
rf habitats 

PEDERALLY LISTED SPECIES HABITAT 

Alternative 2 - 
Unzoned forest 

(Proposed OESF) 

Resource 

'opulation 
rends 

Alternative 1 - No 
Action 

Habitat in the OESF area 
(all ownerships) is 
predicted to support 
increasingly more resident 
owls than currently 
present. No change in 
geographic and ecological 
distribution of owls and 
the~r habitat. 

Habitat capability declines 
on DNR-managed lands 
next I00 years as habitat is 
redistributed (but it 
increases across 
ownerships). No 
appreciable change in 
spatial distribution of 
suitable sites 

Forest conditions result in 
declining population until 
year 60; begins to climb 
again as habitat develops 
on federal lands. None of 
the altematives predicted 
to effect overall size of 
Olympic Peninsula sub- 
population in the future. 

Greatest support for owls. 
Rates of habitat development 
significantly exceed rates of 
harvest of habitat. 
Contributes to broadest 
geographic and ecologicai 
distribution of owls and their 
habitat. Greatest contribution 
to overall habitat capability. 
Some risk of habitat loss 
from windthrow; trade-off 
with aggressive effort to 
expand range and experiment 
with novel silvicultural 
prescriptions. Greater 
potential to gain new 
knowledge and improve 
techniques. 

Habitat quality and quantity 
increase on DNR-managed 
land. Overall habitat 
capability within OESF 
improves (state and federal); 
more abundant sites. 
Expands distribution of 
suitable sites west and 
northwest from federal core. 

Current forest conditions 
result in declining population 
under all the altematives 
until year 60. Stronger 
recovery in habitat quality 
after 60 years. 
Stepwise increase in habitat 
quality and quantity becomes 
most significant at 60 years 
(see habitat evaluations 
above). 

Greater support for owls 
than Alternative I .  
Rate of habitat 
development significantl: 
exceed rates of harvest ol 
habitat. Contributes to 
broader geographic and 
ecological distribution of 
owls and their habitat 
relative to Alternative 1. 
Contribution to overall 
habitat capability, 
primarily in lower 
elevation, coastal plain 
forests in OESF. Greater 
than three-fold increase 
in habitat capability on 
DNR-managed lands. 

Habitat quality increased 
on DNR-managed land. 
Overall habitat capability 
within OESF improves 
(within zones and on 
federal lands) and 
number of suitable sites 
increases, although less 
than under Alternative 2. 

Current forest conditions 
result in declining 
population under all the 
alternatives until year 60. 
Strongest recovery in 
habitat quality after 60 
years. 

Alternatives Merged EIS, 1998 
(Matnx 2c) 



Resource Alternative 1 - No Alternative 2 - Alternative 3 - 
Action Unzoned forest Zoned Forest 

(Proposed OESF) 

Jorthern Snotted Owl (continued) 

:isk for 
xidental 
rke of 
potted owl 
;ites 

narhled Murrele 

'rotection of 
otential 
esting 
abitat 

rotection 
ndfor 
mhancement 
f 
:productive 
otential 

Known sites: Technically, 
no incidental take. But 
loss of habitat over time 
and low capability of some 
existing sites to support 
pairs long term. 

Unknown sites: Lowest in 
the near-term. 

Future owls: same for all 
three alternatives (number 
and location unknown so 
hard to predict). 

Known occupied sites and 
potential habitat protected 
under take avoidance 
policy; keeps all future 
options available. Habitat 
relationship studies will 
advance knowledge. No 
guarantee as to future 
policies regarding habitat 
without known sites. No 
long-term provision to 
locate new sites. Risk of 
habitat loss due to 
disturbance. 

High short-term protection 
of known sites. No 
certainty as to long-term 
protection. No effort to 
actively locate additional 
occupied sites beyond 
habitat relationship study. 
No effort to distribute 
habitat in meaningful way 
across the landscape. 
Overall, low likelihood of 
protecting or enhancing 
reproductive potential at 
level required over long 
term. 

Known sites: Landscape- 
based management allows 
some harvest of habitat in 
anticipation of habitat 
development in landscapes. 
Higher risk of incidental take 
during first 60 years than 
Alternative 3. However, 
habitat capability increases 
over life of HCP, stabilizing 
at higher level than currently 
exists and providing greater 
support to owls than 
Alternative 3. Unknown 
sites: highest in near term. 

Although more habitat lost in 
short-term than under 
Alternative 1, there is greater 
certainty of long-term habitat 
protection. Habitat 
relationship studies advance 
knowledge. Developing 
long-term conservation plan 
at landscape-level increases 
potential effectiveness of 
habitat locations. Provides 
greater certain of adequate 
habitat and breeding site 
protection than A. 

Maintains most options 
while collecting information 
needed to develop long-term 
plan. Intensive survey effort 
after habitat relationship 
study increases likelihood of 
locating breeding sites. 
Landscape-level planning 
increases likelihood of 
adequate protection of 
reproductive potential. 

Known sites: Potential 
for low level of take 
during first 40-60 years. 
Overall level of take 
lower into future due to 
greater habitat capability 
and management within 
zones. 
Unknown sites: slightly 
greater than Alternative 
1. 

Similar to Alternative 2, 
except retains all options 
until long-term plan 
developed. Highest 
potential for habitat 
replacement if loss due tc 
natural disturbance. 
Highest potential for 
providing adequate 
habitat and breeding site 
protection. 

Similar to Altemative B, 
except maintains all 
options until long-term 
plan developed. Highest 
likelihood of successfully 
supporting reproductive 
potential. 

Merged EIS, March 1998 Alternatives 
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Resource Alternative 1 - No Alternative 2 - Alternative 3 - 
Action Unzoned forest Zoned Forest 

(Proposed OESF) 

3ther Federally Listed Species 

Bald Eagle 

Peregrine Falcon 

3regon 
Silverspot 
Butterfly; 
Columhian 
White-tailed 
Deer; Gray 
Wolf; 
Grizzly Bear 

General protection under 
FRP and Washington 
Forest Practices Rules; 
although inconsistent 
habitat quality. 

Adequate protection of 
existing eagle habitat. 
Minimal emphasis on 
developing future habitat. 

Riparian and wetland 
protections help maintain 
prey habitat. Little 
certainty for future and for 
undetected nest sites. 

Does not apply within 
OESF planning unit. 

Higher protection due to 
riparian and wetlands 
strategy. 

Higher level of protection 
and expanded geographic 
and ecological distribution 
on the peninsula due to 
riparian strategy and 
retention of very large, old 
trees. 

Increased protection of 
potential aerie sites and prey 
habitat. 

Does not apply within OESF 
Planning Unit 

Same as Alternative 2 

Same as Alternative 2 

Same as Alternative 2 

Does not apply within 
OESF Planning Unit 

CANDIDATE, STATE LISTED, OTHER SPECIES O F  CONCERN 

Arthropods 

Arthropods None of the arthropods None of the arthropods Same as Alternative 2. 
discussed are likely to discussed are likely to occur 
occur in the OESF in the OESF Planning Units. 
Planning Units. If If Fender's Soliperian 
Fender's Soliperian Stonefly or Lynn's Clubtail 
Stonefly or Lynn's are found, Alternative 2 
Clubtail are found, No provides substantial 
Action provides adequate protection. 
protection. 

Johnson's Hairstreak. 

Molluscs 

Molluscs None of the molluscs None of the molluscs None of the molluscs 
discussed are likely to discussed are likely to occur discussed are likely to 
occur in the OESF in the OESF Planning Unit. occur in he OESF 
Planning Unit. Planning Unit. 

Alternattves Merged EIS, 1998 
(Matrix 2c) 



Resource Alternative 1 - No Alternative 2 - I Alternative 3 - 
Action Unzoned forest Zoned Forest 

(Proposed OESF) 

Fish 

Salmon 

Bull Trout. 
Olynpic Mud- 
minnow, 
Pacific 
Lamprey, River 
Lamprey 

Green Sturgeon 

Moderate to moderately Moderate to high short-term. 
high protection of salmon hlgh protection long-term as 
habitat: low for some recovery allowed to occur. 
elements in some 
locations. 

Adequate protection of Same as Alternative I. 
spawning and rearing 
habitats used by these fish. 

Doesn't occur in OESF Doesn't occur in OESF 
Planning Unit. Planning Unit. 

Am~hibians and Re~t i les  

Same as Alternative 2. 

Same as Alternative 2. 

Doesn't occur in OESF 
Planning Unit. 

Van Dyke's 
Salamander; 
railed Frog; 
Northern 
Red- legged 
Frog, Cascades 
Frog 

At least some protection of 
hreeding, foraging, and 
resting habitat for these 
species. 

Larch 
Mountain 
ind Dnn's 
Salamander; 
Spotted Frog; 
Vorthwestem 
Pond Turtle, 
"lifornla 
Mountain 
Kingsnake 

Birds 

/ ~ o t  found in the o w  

Expect substantial protection 
of hreeding, foraging and 
resting habitat. 

Same as Alternative 2. 

! At least some protection of 
breeding, foraging, and 
resting habitat for these 
species. 

At least some protection of 
hreeding, foraging, and 
resting habitat for these 
species. 

Expect substantial protection 
of hreeding, foraging and 
resting habitat; greater 
certainty as well. 

Additional protection from 
riparian strategy and 
emphasis on building older 
forest component. 

Same as Alternative 2 

Additional protection hut 
more concentrated in 
specific areas rather than 
distributed throughout. 

Merged EIS, March 1998 Alternatives 
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Resource Alternative 1 - No Alternative 2 - Alternative 3 - 
Action Unzoned forest Zoned Forest 

(Proposed OESF) 

Birds (continued) 

Do not occur in the 
OESF. 

Sandbill Crane, 
Black Tem 

Do not occur in the OESF. Do not occur in the OESF 

Little Willou' 
Flycatcher 

At least some protection of 
breeding, foraging, and 
resting habitat for these 
species. 

Same as Alternative 2. Additional protection of 
breeding, foraging, and 
resting habitat due to ripanan 
strategy. 

Eommon Loon Uncommon in the OESF. Uncommon in the OESF. Uncommon in the OESF. 

Adequate nesting and 
foraging habitat protected. 

Same as Alternative 2. 

Provides habitat for all life 
requisites of the golden 
eagle; substantially greater 
than Alternative 1. 

Same as Alternative 2. Golden Eagle Provides at least some 
breeding, foraging and 
resting habitat. 

Will probably leave snags 
suitable for roosting and 
nestmg. 

Similar to Alternative 2; 
although habitat may be 
less well distributed 
across the landscape. 

Vaux's Swift Provides substantially greater 
volume of habitat and with 
greater certainty 

Pileated 
Woodpecker 

Incidental and temporary 
provision of habitat. 

Substantially greater 
provision of habitat and with 
greater certainty. 

Similar to Alternative 2, 
although habitat may be 
less well distributed 
across the landscape. 

Westero 
Bluebird 
and Purple 
Martin 

Uncommo~i in the OESF. Unconimon in the OESF Uncommon in the OESF. 

Same as Alternative 2 Will likely provide 
suitable breeding and 
resting habitat. 

Mammals 

Myotis Bats; 
f ownsend's 
Big-eared Bats 

Pacific Fisher 

Minimal protection of bat 
habitat. 

Higher likelihood of 
providing adequate, 
~rotected bat hab~tat 

Similar to Alternative 2. 

Some minimal protection 
of fisher habitat where it 
coincides with owl habitat 
and riparian areas; not 
guaranteed. 

Same as Alternative 2, 
with somewhat different 
distribution of habitat. 

Protection and maintenance 
of potential fisher habitat 
more certain and at 
substantially higher level. 

Alternattves Merged EIS, 1998 
(Matrtx 2c) 



Resource Alternative 1 - No Alternative 2 - Alternative 3 - 
Action Unzoned forest Zoned Forest 

(Proposed OESF) 

klammals (continued) 

ipotted Bat; 
Vestem Gray 
Squirrels; 
Lynx; 
California 
Wolverine 
nd California 
sighom Sheep 

'lants 

40 specla1 
ctions bemg 
&en for 
Federally l~sted 
~ n d  proposed 
:ndangered 
2nd 
hreatened 
Aant taxa. 

Do not occur in the OESF. 

Very limited ranges, 
narrow habitat 
requirements and restricted 
to very small areas; 
expected plants can be 
effectively managed 
through current database 
process while meeting 
other objectives. Lack 
comprehensive 
inventories. 

'OREST ECOSYSTEM 

Do not occur in the OESF. 

Same as Alternative 1 

Do not occur in the 
OESF. 

Same as Alternative I 

.tructurally 
omplex forest 

ully 
inctional 

Estimated 40-50 percent 
DNR-managed lands will 
be structurally complex at 
year 2096 

Potential for fully 
functional forests over age 
100 and age 200 that have 
never been unharvested; 
no guarantees. 

Estimate 40-50% over 100 
years and 10-15% over 
200 years by the year 
2096 

Estimate 60-70 percent in 
complex forest by year 2096, 
well-distributed h), landscape 
planning unit. Greater 
certainty of quantit~es than 
under Alternat~ve I. 

Welt-distributed across all 
landscapes. More certain 
presence than in Alternative 
1. Estimate 50-60 percent 
older forest by year 2096 and 
10-1 5% over 200; some of 
these natural stands have 
never been harvested. 

Estimate 60-70 percent 
structurally complex by 
year 2096. Concentrated 
in designated owl zones 
rather than distributed 
across landscapes. 
Greater certainty of 
quantities than under 
Alternative I. 

Some additional interior 
forest likely to occur 
beyond what is expected 
under Alternative 1 ; 
amount uncertain. 
Estimate 60-70% forest 
over 100 years, 15 
percent over 200 years in 
2096. Likely 
concentrated around 
strategic locations 
regarding owls and 
unstable slope areas. 

Merged EIS, March 1998 
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1 (Proposed OESF) I 
Resource Alternative 1 - No Alternative 2 - 

Action Unzoned forest 

Interior 
forest 

Alternative 3 - 
Zoned Forest 

Quantity uncertain; 
greatest potential in 
unstable slope areas 
associated with riparian 
areas. 

Closed-canopy 
forest 

Levels will fluctuate with 
silvicultural activities and 
natural disturbance. 
Adequate supply expected 
short and long term. 

Effectiveness will depend 
on distribution across the 
landscape. 

Dense-pole 
forest 

Regeneration 
forest 

Quantity decreases over 
time. retaining about 20 
percent of the land in this 
stage by year 2096. 
Adequate supply expected. 

By year 2096, only about 
5% or less in this 
condition. 

Open forest No Action will provide 
about 5% or less open 
stage at year 2096. Could 
be loss of quality due to 
herbicide, though not 
commonly used now. 

Wildlife Trees 
(snags, large 
wildlife trees, 
cavities, and 
downed logs) 

Will meet minimum 
protection under state 
regulations. 

Potential for highest amount 
of interior forest due to 
development of habitat 
across the landscape as pan 
of unzoned forest strategy: 
although actual quantity still 
uncertain. 

Adequate supply, though 
substantrally smaller 
percentage of the landscape 
than under Alternative 1 

Effectiveness will depend on 
distribution across the 
landscape. 

Greater reduction than 
Alternative 1, down to about 
5- 10 percent of the forest 
mix. Still adequate supply. 

Retains hrgher amount of the 
forest (about 10%) m this 
condttron across the 
landscape by year2096 

About 10-1 5 percent 
expected to be m open stage 
at year 2096. 

Adequate quantity expected. 
Greater increase in quality 
than quantity over 
Alternative 1. Some 
experimentation to learn 
more about this component. 

Somewhat less quantity 
than Alternative 2 hut 
more than Alternative 1 
Amount determined by 
relationship of nest 
groves and owl zones. 

S~milar to Alternative 2, 
although this alternative 
provides lowest 
percentage of closed- 
canopy forest over the 
long term. 

2096- about 5%. 

Same as Alternative 2. 

Same as Alternative 2. 

Same as Alternative 2. 

Same as Alternative 2. 

Alternatives Merged EIS, 1998 
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Resource Alternative 1 - No Alternative 2 - Alternative 3 - 
Aetion Unzoned forest Zoned Forest 

(Proposed OESF) 

i iparian and Aq 

vlass wasting 
ffld 
:hannel-bank 
nstability 

Nindthrow 

:oarse, woody 
lehris 

iediment and 
oads 

:ie (including wetlands) 

Moderate to moderately 
high level of protection for 
mass-wasting sites. Lower 
certainty that interior-core 
buffers will serve intended 
purpose. 

Variable protection from 
wind disturbances, ranging 
from adequate to none. 

Potentially sufficient 
short- and long-term 
sources of coarse woody 
debris for streams when 
FRP fully implemented. 
Moderate to high 
protection for long-term 
recruitment to the 
floodplain and riparian- 
forest floor. 

Moderate level of 
protection to streams from 
sedimentation (from mass 
wasting and road erosion). 
Hydrologic regime altered 
by permanent roads. 

Potentially adequate 
shading, although variable 
3ne to inconsistent riparian 
nanagement zone widths. 

Same or greater protection 
than Alternative 1. Greater 
protection against 
windthrow. Greater potential 
for research and monitoring 
to improve understanding of 
systems and strengthen 
management strategies. 

Greater protection of 
windthrow-prone riparian 
areas. Forestly-windthrow 
interactions will be part of 
research and monitoring 
program, creating a potential 
trade-off in loss of buffer 
effectiveness for increased 
knowledge and potential 
benefits. 

Similar to Alternative 1 for 
interior-core contribution. 
lncreased certainty of 
adequate supply due to 
exterior-core buffer. More 
certain supply of coarse 
woody debris to riparian 
floodplain and forest floor 
over time. 

Moderate to high level of 
protection to streams from 
sedimentation (from mass 
wasting and road erosion). 
Sreater potential for 
regulating frequency and 
volume of sediment delivery 
to streams. 

Increased certainty of 
%dequate shading due to 
zxterior-core buffers in 
~ind-prone areas and 
:mphasis on enhancing 
:onifer component in 
iparian management zone. 

Same as Alternative 2. 

Same as Alternative 2 

Same as Alternative 2.  

Same as Alternative 2. 

Same as Alternative 2. 
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Resource Alternative 1 - No Alternative 2 - Alternative 3 - 
Action Unzoned forest Zoned Forest 

(Proposed OESF) 

Rigarian and Aquatic (continued) 

Stream flow 

Nutrient 
productivity 

Microclimate 

Riparian 
system 
Functions 

Lou potential for 
regulatmg road-dramage 
volumes or water y~elds 
associated w ~ t h  timber 
harvest 

Expected to prov~de 
adequate detrital nutrients 
to stream channels via the 
interior-core buffer 

Inadequate in some areas. 
Expected to provide at 
least some of the key 
parameters on up to at 
least 94 percent of the 
Streams over time, as 
current policies become 
fully implemented. 

Moderate level of 
protection in most cases. 

Less Common Habitat Types 

Oak 
woodlands; 
natural prairies 

Subalpine and 
alpine habitats 

Greatest potential for 
regulating quantity and 
timing of surface runoff to 
streams and for minimizing 
road-related stream-flow 
impacts and regulating 
hydrologic maturity. 
Potential for new knowledge 
through monitoring and 
research. 

Increased chance to provide 
adequate detrital nutrients by 
addition of exterior-core 
buffers in wind-prone 
locations and emphasis on 
enhancing future biodiversity 
of riparian forests. 

Increased certainty of  
providing microclimate 
parameters due to addition of 
exterior-core buffer and 
knowledge from 
experimental designs 

Greater potential for 
protection due to more 
systematic and 
mterdisciplmary approach to 
designmg conservation 
measures 

Do not occur in OESF. Do not occur in OESF 

Little or no timbered 
DNR-managed lands in 
subalpine and alpine; no 
significant impacts 

Same as Alternative 1 

Greater regulation of 
water volumes and 
discharge rates than 
Alternative 1, but less 
than Alternative 2. 

Same as Alternative 2. 

Same as Alternative 2. 

Same as Alternative 2. 

Do not occur in OESF. 

Same as Alternative 2. 

Alternatfves Merged EIS, 1998 
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Resource Alternative 1 - No Alternative 2 - Alternative 3 - 
Action Unzoned forest Zoned Forest 

(Proposed OESF) 

Uncommon Habitat Tvoes 
~~~ -- 

Caves No specific provisions. Significantly more protection Same as Alternative 2. 
of cave habitats. 

Cliffs No specific provisions. Slightly more protection of Same as Alternative 2. 
cliffs (although cliffs not 
common in OESF) 

Talus No specific provisions. Somewhat greater protection Same as Alternative 2. 
than Alternative 1 ; long-tenn 
effectiveness of measures 
uncertain. 

Very large, old No specific provision. I I Significant protection. I Same as Alternative 2 
trees 

~- 

Snags Will meet minimum Will meet minimum Will meet minimum 
protection under state protection under state protection undedr state 
regulations. regulations. regulations. 

Other Resources 

Soil See Section 4.6. See Section 4.6. See Section 4.6. 

Air Quality I See Section 4.7 I See Section 4.7 I See Section 4.7 

Water Quality I See Section 4.8 I See Section 4.8 I See Section 4.8 

Cultural I See Section 4.9 I See Section 4.9 I See Section 4.9 
Resources 

Human Resources 1 See Sect~on 4.10 I See Section 4.10 I See Sect~on 4.10 

Merged EIS, March 1998 
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3. Environmental Setting 

3.1 Summary of DNR-Managed Lands 
DNR manages more than 5-million acres of state-owned lands, including aquatic lands 
and uplands. Tidelands and beds of marine waters and navigable lakes and streams make 
up the 2.1 million acres of aquatic lands managed by the department. The 2.9 million 
acres of uplands primarily consist of lands granted to the state by the federal government 
at the time of statehood, tax-delinquent timberlands that had reverted to the counties and 
were transferred to the state, and timberlands purchased to be managed as state forests. 
These uplands are managed, in trust, for the various beneficiaries. Income is derived 
&om these uplands through leases and the sale of minerals and renewable resources. In 
addition. DNR manages uplands for Natural Area Preserves, Natural Resource 
Conservation Areas, Community College Reserves, administrative sites, and recreation 
areas. 

3.1.1 Land Covered by the Proposal 
The defmed range of the northem spotted owl in Washington State includes lands on the 
east slopes of the Cascades as well as all of western Washington. The proposed action 
described in this draft EIS covers DNR-managed uplands within the range of the owl 
except urban and agricultural lands. Included are federal grant lands, Forest Board lands 
and Community College Reserves, totaling approximately 1,632,000 acres. Table 3.1.1 
indicates the approximate acreage for each category of trust land covercd by the proposed 
draft HCP. 
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Table 3.1.1 : Approximate acreage covered by the HCP by trust 
category 

Common School 702,000 

Agricultural I 33,000 

Charitable 35,000 

University (original) 

The lands managed by DNR vary from scattered separate parcels of less than 40 acres to 
large contiguous blocks in excess of 110,000 acres. Although these lands are distributed 
throughout the plan area, many parcels are adjacent to or near large blocks of federal 
ownership along the Cascade and Olympic mountain ranges. The major exception to this 
pattern occurs in southwestern Washington, where DNR manages more than 250,000 
acres that are not near federal ownership. 

3.1.2 Land Use 
As described earlier, the plan area encompasses federal grant lands. Forest Board lands 
and Community College R ~ s ~ N ~ s  managed by DNR. but it excludes urban and 
agricultural lands. AU but approximately 49,000 acres of DNR-managed land within the 
proposed HCP planning area are forested. Nonforested land w~thin the plan area includes 
natural features such as wetlands, ponds, exposed rock and soil, and perennlal snowfields. 
Other land ir maintained in a nonforested condition for specitic uses such as utikty and 
road rights of way and communication sites. Of 1,583,000 acres of forested land covered 
by the HCP, approximately 1,520,000 acres are in timber production. Other uses of 
forested land include old-growth research areas and gene pool reserves that the 
department has deferred from harvest, riparian management zones that are managed to 
protect nontimber resources, and recreation sites. 

In order to plan efficiently and to consider regional variation, the HCP planning area is 
divided into nine planning units. These planning units are delineated by clustering water 
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resource inventory areas (as defmed by the Washington Department of Ecology and 
commonly referred to as WRIAs) that drain to common water bodies (see draft HCP p. 
1.12 and Maps 1-5 - 1-13). 

The five planning units west of the Cascade crest are referred to as the west-side planning 
area (see Map 3). Because of the unique history and role of the Olympic Experimental 
State Forest Planning Unit, it has &fferent alternatives under consideration (see Map 4). 
The three east-side planning units form the east-side planning area and are included only 
in the conservation strategies and mitigation for the spotted owl and other federally listed 
species (see Map 5). The marbled murrelet is not known to cross the Cascade crest into 
the east-side planning area, and the unlisted species including salmon are not covered by 
this draft HCP in the east-side planning area. 

3.1.3 Adjacent Ownership 
DNR-managed lands covered by the draft HCP are interspersed among a variety of other 
ownerships. The ownership map (see draft HCP) shows the distribution of this land. The 
following table summarizes the approximate acreage held by varrous landowners. 
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Table 3.1.2: Acreage by ownerships within the HCP plan vicinity 

(Source - DNR GIs Major Pubk Lands coverage) 

Landowner/ManagerNse I Acres I Percent of plan area 

WA Department of Natural Resources 

US. Forest Service Wilderness I 2,297,000 1 10.8 

U.S. National ParMReciMonument 

Washington State Parks & Recreation 
Commission I 41,000 I 

The pattern of ownership has varied since statehood. An active DNR exchange program 
has consolidated many scattered parcels of state forest land into larger, more manageable 
blocks. Exchanges are expected to continue into the future to position assets to benefit 
the trusts. 

3.2 Climate 
Washington's climate is controlled by three factors: ( I )  location on thc windward coast of 
the Pacific Ocean; (2) the north-south Cascade mountain range, which runs through the 
center of the state; and, (3) the semi-permanent high- and low-pressure regions located 
over the north Pacific Ocean. These factors combine to produce dramatically diierent 

i Approximately 1,632,000 acres of this total are covered by the draft HCP 
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conditions within short distances. The Cascade Range, for instance, blocks the initial 
thrust of Pacific storms into eastern Washington while protecting western Washington 
from the polar-continental influence. Thus, western Washington has a marine climate 
and eastern Washington a marine-continental climate. 

Successive mohre-laden storms move into the Pacific Northwest during late fall. 
winter, and early spring. They are intercepted first by coastal ranges (the Olympic 
Mountains and WUapa Hi&) and then by the Cascade mountains, leaving most of 
eastern Washington in a rain shadow with an almost desert-like climate. From late spring 
to early fall, the Pacific high pressure area moves progressively farther north, weakening 
stonns and hi r ing rainfall. 

Annual precipitation ranges from 75 inches along the coast to 175 inches along the 
western slopes of the Olympic Mountains and nearly 100 inches in the Willapa HiUs. 
The rain shadow effect of the Olympic Mountains results in only 16-25 inches of rain on 
the northeast part of the Olympic Peninsula and in parts of the San Juan Islands. From 
the Puget Sound lowland,? south to the Columbia River, the mean annual precipitation is 
40-60 inches. Precipitation increases along the west slopes of the Cascades, reaching 120 
inches annually in some places. Striking gradations in precipitation totals are also noted 
on the eastern slopes of the Cascades, decreasing to an annual mean of 12 inches 40 miles 
from the crest and down to only 8 inches in the southern part of the central basin. 

Prevailing winds are generally southwesterly over the state from late fall to early spring 
and northwesterly and lighter during the rest of the year. The most intense storms take 
place in late fall and early winter. Wind velocities range from 50-70 miles per hour or 
higher along the coast almost every winter. Speeds approaching or exceeding 100 miles 
per hour have been observed occasionally on coastal ridges. Wind speeds inland are 
lower during these storms but have been observed at 50-60 miles per hour. 

Western Washington has 10-12 lightning storms each year, mostly along the western 
slopes of the Cascades. Rain usually accompanies lightning storm. There are about 25 
lighming storms each year in eastern Washington, usually accompanied by less rain. An 
outbreak of "dry lightning" typically occurs two to three times each year m eastern 
Washington and on rare occasions in western Washington. 

In western Washington, the sun shines about 24 percent of the time in December. In July, 
the figure is typically about 61 percent. In eastern Washington, the sun shines 25-30 
percent of the time in December and January, but to 80-85 percent in July and August. 
Frost-free days in western Washington begin in late April and continue to early 
November. while in eastern Washington the frost-free period begins in late May and ends 

3.3 Forest Disturbance on DNR-Managed Lands 
Major disturbance events, both natural and human caused, have defmed the current 
condition of DNR-managed forests within the planning area. Windstorm, which create 
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chaotic patterns of broken and windthrown trees, have shaped Washington forests 
throughout the centuries. Examples of notable historic windstorms are the 1921 storm on 
the western Olympic Peninsula and the Columbus Day storm of 1962, which blew down 
thousands of acres of mature timber in western Washington. Major ice storms, such as 
the 1955 freeze, have also changed the structure of stands all over western Washington. 
Today, numerous timber stands containing trees with crooked boles and forked tops serve 
as reminders of the millions of treetops killed by this freeze. Fie,  both natural and 
caused by humans. has historically been one of the great shapers of forest composition in 
both eastern and western Washington. As an example, parts of the 94,055-acre Yacolt 
Burn State Forest in southwest Wa~hington burned several times between 1902 and 1952. 
Today, this area is forested with young Douglas-fu trees and a few old remnant trees in 
riparian areas and ravines. 

The control of forest fire this century has played a key role in defming the existing 
conditions. Fire has been minimized in many areas that formerly burned naturally at 
fairly regular intervals. In many places this has significantly changed the species in and 
structural composition of forests. For example, frequent, low-intensity fues once 
maintained large areas of ponderosa pine. The thick bark of the pine protected it from 
signikant d&e while kss fue-tolerant trees were killed. By nearly eliminating fuc 
from these areas, species such as grand fu developed dense understories that have 
excluded pine regeneration. These new stands are more structurally diverse, but their 
multi-layered canopies are more susceptible to catastrophic fues. These dense stands of 
relatively low value timber are also susceptible to insects and disease. 

Timber harvest is probably the greatest human influence on most forest land in the state. 
Most DM-managed forest land has been logged at least once in the last 100 years. 
Much of the land in the HCP planning area was clearcut logged in the 1920s and 1930s 
and abandoned in an u~eforested state. Remnants of logging raikoads and abandoned 
truck roads are scattered on state land in western Washington and bear witness to the 
intensity of logging in the early 20th century. Fire scars on residual trees and charred old- 
growth stumps show the effect of freauent fires in the early 1900s that followed the frst - 
logging. ~ a k e  parts of these forests seeded back naturally from trees that survived the 
fires and from the hardwoods and other species in unburned riparian areas. After the 
fues. alder flourished in landxapes once dominated by old-growth conifers. The 
presence of large conifer stumps in alder stands shows this vegetation change. 

Since the 1960s DNR has been using a sustainable harvest approach in managing forest 
lands. Designated areas are harvested and regenerated each year. Most early regeneration 
efforts concentrated on establishing Douelas-fu in recently clearcut areas. Today, a mix - - 
of species is typically prescribed to conform to the environmental characteristics of a site. 

3.4 General Stand Conditions 
The majority of the forest on DNR-managed lands covered by the HCP is conifer. Less 
than 10 percent of the even-aged stands are in hardwood. Approximately 85,000 acres of 
timber older than 200 years remain on state-managed forest land. Of this. less than 
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40,000 acres contain forests of the large diameter (4-8 foot) Douglas-fu, western 
redcedar, and western hemlock that come to mind when thinking about old growth. As 
noted previously. most DNR-managed lands have been logged at least once in the last 
100 years. 

DNR categorizes its forest lands as even-aged or uneven-aged (see Map 6). In general, 
even-aged stands are located in western Washington and are categorized in terms of the 
dominant age class of trees within a stand. Eastern Washington forest lands are generally 
categorized in terms of uneven-aged stands and are categorized by the dominant size 
class, diameter in inches. However, the reader should note that while a dominant age or 
size class is determined. any acre of an individuat stand will contain a mix of age and/or 
size of trees, just as a mix of tree species will be present within the vast majority of 
stands. 

On the west side, about one-fourth of the even-aged stands are 20 years old or less. More 
than half of the even-aged stands are 60 years old or less. Table 3.4.1 summarizes by age 
group the even-aged forests managed by DNR. 

Table 3.4.1: DNR-manaaed lands by aae class for even-aaed stands 

(Source - DNR GlS Land Use Land Coverage data) 

1 Stand Age ( Acres 1 Percent 1 

On the east side of the Cascade crest, DNR-managed forest lands axe categorized by size, 
using the diameter in inches of the majority of the trees found per acre. Currently 
available information for uneven-aged stands describes the volume or number of trees in 
each of four size classes. Although most uneven-aged stands have trees in more than one 
size class, Table 3.4.2 summarizes stands by the dominant size class for each stand. 
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Table 3.4.2: DNR-managed lands by dominant size class for 
uneven-aged stands 

(Source - DNR GIS Land L'sc Co\cr data) 

Size elass I I I 

20+ 5 1,000 32.9 

Total Acres 155,000 100 . 

Appendix B provides additional information about the natural features found on DNR- 
managed lands within the planning area. Soils, vegetative zones, associated plant species 
and seral stages are described. Chapter 4 of this draft EIS contains detailed information 
about the existing conditions (also referred to as "affected environment") of the key 
resources for which Impacts of this proposed action are assessed. 
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4. Affected Environment and 
Environmental Conseauences 

4.1 Chapter Organization 
The chapter presents information on the affected environment and the environmental 
consequences related to the proposed HCP, other reasonable action alternatives, and No 
Action alternatives. 

Three resources are discussed and analyzed in detail fust. These are the northern spotted 
owl, the marbled murrelet, and riparian habitat. Each of these is examined by major 
planning subarea. Information is presented on all three resources within the five west-side 
planning units (Section 4.2), then the three east-side planning units (Section 4.3), and, 
fmally, the Olympic Experimental State Forest (Section 4.4). There is one exception. 
Information about marbled murrelets in the OESF is presented in Section 4.2 rather than 
the OESF section. 

Next, Section 4.5 presents the affected environment and evaluations of the environmental 
consequences of the alternatives (HCP and OESF) to other wildlife and plants. Indiv~dual 
species are discussed in three categories: section 10(a) permit species throughout the 
range of the spotted owl, federal and state candidate species which may occur within the 
five west-side planning units and the OESF, and plants (range-wide) listed by the federal 
government. Since many other species occur in habitats on these lands and are too 
numerous for individual attention, this subsection ends with a habitat-based assessment of 
the alternatives. 

Other resources. including soils, air and water quality, and cultural resources, are 
discussed in the context of the full planning area, the range of the spotted owl. The 
chapter ends with a discussion of the potential social and economic consequences and an 
overview of potential cumulative effects. 

4.2 Five West-Side Planning Units (excluding OESF) 
The sectlon presents information on the affected environment and the environmental 
consequences to the northern spotted owl, marbled murrelet, and rlpanan habitat within 
the five west-side planning units. Duect, indirect, and cumulative impacts which may 
occur under the No Action alternative, Alternative B, and Alternative C are analyzed in 
detail. 
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The discussion about matbled murrelets, however, is unique; it addresses a12 of western 
Washington, including the OESF Planning Unit. This is done because the same strategies 
are being applied. The munelet strategy for the west-side No Action alternative is also 
the strategy in the OESF No Action alternative. The murrelet strategy under Alternative 
B is the same applied in OESF Alternative 2 and the murrelet strategy under Alternative 
C is the same applied in OESF Alternative 3. 
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4.2.1 Northern Spotted Owl 
This chapter describes the affected environment in terms of regional context for the status 
and conservation of the northern spotted owl and current conditions of habitat and activity 
centers on DNR-managed lands. The impacts of the three alternatives are analyzed for 
five criteria: (1) change in amount and distribution of nesting, roosting, and foraging 
habitat: (2) imnacts to current and future snotted owl activitv centers: (3) a aualitative ~, . 
comparison of provision of dispersal habitat; (4) qualitative comparisons of demographic 
support; and, (5) maintenance of species distribution. Readers should refer to the draft 
HCP for a summary of spotted 04 ecology. A summary matrix of the spotted oul 
alternatives is included for the reader's reference. A summarq of the comparison of 
alternatives is described immediately below, followed by the fully developed analysis. 

Summary of Comparison of Alternatives 
The amount and distribution of habitat that would be provided under each alternative is 
the most influential factor in determining impacts. The level of near-term impacts to 
spotted owls arises from where and how much hab~tat will be harvested in relation to 
known spotted owl sites. The potential for long-term demographic support and 
maintenance of species distribution derives from the level of habitat that would be 
managed for, the quality of that habitat, and its proximity to federal reserves. The bulk of 
spotted owl conservation in Washington State occurs on federal reserves as designated 
under the President's Forest Plan (USDA and USDI 1994a and 1994b). Thus, the 
alternatives described in this document are analyzed largely in terms of how they 
complement the President's Forest Plan. Refer to the discussions under Criterion 4. 
Demographic Support and Criterion 5: Maintenance of Species Distribution below for a 
full description of the importance of conservation measures on nonfederal lands in 
relation to federal lands for the survival of the spotted owl population. A comparison of 
the alternatives across all the evaluation criteria is summarized in Matrix 4.2.la. 
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Matrix 4.2.la: Comparison of the alternatives by all criteria 

Criterion 

VRF Amount 
Habitat 

Distribution 

Incidental Current 
Sites 

rake 
:impacts) Future 

Sites' 

Dispersal Amount 
Habitat 

Distribution 

Demographic Near term 
support 

Long term 

Maintenance of Near term 
Range 

Long term 

Alternative A I Alternative B 

70,000 acres X 1,500 acres 

Dispersed, Near federal 
fragmented reserves in western 

Cascades 

Pjone XI - 85 

I 
70,000 acres 139,500 acres 

federal reserves 

current level contrtbut~on due to 
tnc~dental take 

Declining 
contribution 

Maintain current 
range 

lncreaslng to a 
moderate 
contribut~on near 
federal reserves 

Contract range to 
western Cascades 
near federal 
reserves 

lands, low western Cascades 
connectivity 

Alternative C 

146,100 acres 

Near federal 
reserves in all 
planning units 

31 - 33 

204,100 acres 

In large blocks 
near and between 
federal reserves 

Decreasing 
contrtbution due to 
rncidental take, hul 
higher than under 
Alternative B 

Increasing to a 
high contribution 
near federal 
reserves 

Contract range to 
west Cascades and 
Olympic Peninsula 
near federal 
reserves 

Maintain 
connectivity near 
federal reserves 
within Cascades, 
northern Olympic 
Peninsula 

' The numbers for future take represent the lowest estimate from our model of the worst-case 
scenario for population recovery and the highest estimate from the best-case scenario. For Alternative A, 
sites will not he at risk for incidental take, but are at risk of extirpation. See sections on potential impacts 
to %mre sites under each alternative. 
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Matrix 4.2.1 b: Management strategies for HCP (excluding OESF) 

Spotted Owl 

qesting, 
Loosting, anc 
:oraging 
NRF) habita 

Alternative A 
No Action 

lispersal 
labitat 

xperimental 
reas 

Within spotted owl 
site centers (1.8- or 
2.7- mile radius). 40% 
of total acreage is 
maintained in suitable 
owl habitat. The 
remaining area will be 
harvested. No 
additional acreage 
will become habitat. 

Alternative B 
Proposed HCP 

'40 provision for 
fispersal habitat. 

Alternative C 

40 provision for 
xperimental areas. 

202,000 acres designatec 
for NRF function in 
N. Puget, S. Puget, 
Columbia, Chelan, 
Yakima, and Klickitat 
planning units with at 
least 10 1,000 acres 
(50%) developed and 
maintained at any time. 

On the west side, two 
300-acre nest patches2 
per 5,000 acres 
(approximate) of NRF 
are identified and 
retained until knowledge 
is acquired allowing 
provision of adequate 
nesting structure while 
managing entire acreage. 
Balance of acreage may 
be sub-mature forests. 

200,000 acres designated 
for dispersal function in 
Yakima, N. Puget, 
S. Puget, Klickitat, and 
Zolumbia planning units 
with at least 100,000 
m e s  developed and 
naintained at any time. 

\io provision for 
!xperimental areas 

337,000 acres 
designated for NRF 
function in Straits, 
N. Puget, S. Puget, 
Columbia, Chelan, 
Yakima, and Klickitat 
planning units with 
202,000 acres (60%) 
developed and 
maintained in a late- 
sera1 forest condition : 
any time. 

172,000 acres 
jesignated for 
lispersal function in 
Yaktma, 
\1. Puget, S. Puget, 
clickitat, and 
2olumbia planning 
]nits with 86,000 acres 
ieveloped and 
naintained at any 
ime. 

13,000 acres 
lesignated for 
xperimental 
nanagement in S 
:east Planning Unit. 

' See draft HCP for details of the nature and configuration of these areas for various planning 
units. 
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Habitat 
DNR estimates that there are presently between 186,000 and 366,000 acres of potential 
suitable spotted owl habitat on DNR-managed lands within the five west-side planning 
units. Implementation of Alternative A would result in the retention of 70,000 acres of 
spotted owl habitat on DNR-managed lands. Management of DNR trust lands under 
Alternative B would result in the retention and development of at least 8 1,500 acres of 
spotted owl habitat. Implementation of Alternative C would result in the retention and 
development of at least 146,500 acres of spotted owl habitat (see Matrix 4.2.la). All 
three alternatives result in a loss of total potential habitat from what occurs on DNR- 
managed lands in 1996, compared to the amount of habitat that is predicted to be present 
in the year 2096 (see Table 4.2.14). Given that Alternative A is the No Action 
alternative, a Ioss of potential habitat would occur under the current policy of owl circle 
management. 
The largest loss of potential habitat occurs under Alternative A. Most of the loss of 
potential habitat under Alternatives B and C occurs in areas farther than 4 miles from 
federal reserves. Both Alternatives B and C result in improved habitat conditions within 
4 miles of federal reserves compared to Alternative A. Thus both of these alternatives 
would make higher contributions to the overall demographic support of the spotted owl 
population that occurs on federal lands than Alternative A. 

Spotted Owl Site Centers 
There are presently 145 known territorial spotted owl site centers that influence DNR- 
managed lands in the five west-side planning units (i.e., these sites occur either on or 
within a median home range radius of DNR-managed lands). There are a projected 42 
additional sites that influence DNR-managed lands that have not yet been surveyed for 
spotted owls in the five west-side planning units . Alternative B would result in putting 
an estimated 81-85 of the total 187 known and projected unknown sites at risk for 
incidental take of resident owls. Alternative C would put an estimated 31-33 sites at risk 
for incidental take of resident spotted owls. Under Alternative A, DNR would continue a 
take-avoidance policy. Thus, its management activities would not result in the intentional 
incidental take of spotted owls. However, Alternative A does not offer the prospect of 
improving habitat conditions on DNR-managed lands. In the long term, an estimated 
27-31 sites have a low chance of persistence due to presently poor habitat conditions and 
isolation from other sites or clusters of sites (see Matrix 4.2. l a  and Table 4.2.18). 

Under Alternatives B and C, management of spotted owl habitat would occur within NRF 
management areas such that at least 50 (Alternative B) or 60 percent (Alternative C) of 
these areas would be in a spotted owl habitat condition at any one time. Any spotted owl 
habitat that occurs above target conditions within each WAU (refer to the proposed HCP, 
DNR 1996a, for details) would be available for harvest. The number of future spotted 
owl sites that could be negatively affected by such a management strategy in the long 
rem depends on: (1) current population trends; (2) how quickly habitat conditions 
improve on federal reserves to the point that the population stabilizes; and, (3) where new 
sites are established relative to DNR NRF management areas and federal reserves. DNR 
conducted an analysis based on these factors in which it was concluded that Alternative B 
could result in between 8 and 36 spotted owl sites being at risk of negative biological 
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impacts over the course of a 100-year HCP. Alternative C could result in between 3 and 
22 sites being at risk of negative biological impacts over a 100-year HCP. 

An important point to keep in mind however, is that once NRF management areas have 
reached their target habitat condition, these areas would provide a constant level of 
support to spotted owls. This is a more certain situation than under Alternative A in 
which habitat would likely decline in quantity and become increasingly fragmented. 
While a number of sites may be at risk for negative biological impacts in the future in 
NRF management areas under either Alternative B or C, the existence of more habitat 
near federal reserves would contribute to an overall situation in which spotted owls would 
persist and make reproductive contributions to the population over the long term. 

Dispersal Habitat 
Alternative A would provide opportunities for dispersal of juvenile spotted owls in the 
form of NRF habitat retained in spotted owl circles under the current take guidelines. 
This alternative then would provide habitat through which spotted owls could potentially 
disperse on 70,000 acres whose location is dependent upon the location of known spotted 
owl sites. Alternative B would provide dispersal opportunities on 139,500 acres in both 
NRF management areas (suitable nesting, roosting, and foraging habitat) and in Dispersal 
management areas (dispersal habitat). Dispersal management areas are located on DNR- 
managed lands that occur between large areas that will be managed for spotted owl NRF 
habitat (mostly federal reserves). Alternative C would also provide dispersal 
opportunities in NRF management areas and in Dispersal management areas. The 
Dispersal management areas designated in Alternative C are the same as those designated 
in Alternative B. A total of 204,100 acres of NRF habitat and dispersal habitat would be 
provided under Alternative C. 

Under Alternative A, large portions of DNR-managed lands could be in conditions that 
are inhospitable to dispersing spotted owls at any one time. In comparison, because of 
the proximity of NRF management areas to federal reserves. Alternatives B and C both - 
decrease the effective distance that spotted owls would need to disperse between large 
blocks of federal habitat. They also provide areas that would be managed specifically for 
dispersal habitat in areas that are important for population connectitity as identified in the 
Final Draft Recovery Plan for the Northern Spotted Owl (USDI 1992b). Thus 
Alternatives B and C both support spotted owl dispersal better than Alternative A. 
Alternative C provides the highest level of support. 

Demographic Support 
Over the short term, Alternative A provides a higher level of demographic support than 
Alternatives B and C. This is because current levels of habitat contributions to all known 
activity centers would most likely be retained. In the long ternl. however, Alternative B 
would provide a higher level of support to the population than Alternative A because 
habitat will be provided at higher landscape levels at a watershed scale near federal 
reserves, and because there is a commitment to develop new habitat in areas where 
habitat levels are presently low but demographic support to the population is important. 
The nest habitat provisions (see Matrix 4.2. I b), in conjunction with the riparian and 
marbled murrelet components of Alternative B, result in a projected 51,000 acres of forest 
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older than 150 years old within NRF areas by the year 2096 (see Table 4.2.10). 
Therefore, NRF areas in Alternative B would likely be in an adequate condition to 
contribute individuals to the metapopulation over the course of a 100-year HCP. 

Alternative C would provide the most and the highest quality habitat in tenns of older 
forest and high concentrations of large habitat patches near federal reserves. It would 
lead to a lower impact to spotted owl sites in the near term than in Alternative B, and a 
higher contribution to the support of a productive owl population in the next 100 years 
than either Alternatives A or B. Thus, the level of overall, long-term demographic 
support to the population is highest in Alternative C. Alternative C has the highest 
probability of providing source habitat to sub-populations at a watershed level and 
provides NRF areas that support federal reserves in all (of the five west-side) planning 
units where significant acreage of federal reserves occur. Alternative C would not 
provide long-term support for spotted owls that are not part of clusters that are associated 
with the federal reserve system. 

Maintenance of Species Distribution 
In terms of contributing habitat in a wider range of ecological conditions, providing 
nesting, roosting, foraging habitat in areas of distributional concern, and maintaining 
connectivity among federal reserves, Alternative C contributes more to long-term 
maintenance of species distribution than the other two alternatives. Alternative B 
provides the next best level of support. Alternative A contributes the most to 
maintenance of species distribution over the short term. but contributes the least over the 
next 100 years. 

None of the alternatives provide a long-term contribution to the maintenance of spotted 
owls in southwest Washington or the rest of the Western Washington Lowlands Province. 
Thus, all of the alternatives will contribute to an eventual contraction of the species range 
in western Washington. Alternative B would likely lead to the most rapid loss of sites 
and thus contribute the most to increasing the risk of extirpation of the population &om 
the Western Washington Lowlands Province. Alternative C would provide some 
prospect for five sites to persist in southwest Washington, but would not provide a much 
higher chance for the population to recover in this province than Alternative B. 

Affected Environment 

Spotted Owl Conservation on Federal Lands 
Federal land management has a very large influence on the survival of the spotted owl as 
a species. This is due to the fact that most of the remaining suitable spotted owl habitat 
occurs on federal lands (USDA and USDI 1994a). In addition, the Endangered Species 
Act requires that federal agencies undertake activities that lead to the recovery of 
threatened and endangered species (16 U.S.C. 5 1536(a)(1)). Thus, the analysis of 
impacts of the HCP alternatives to spotted owls contained in this chapter is best 
understood in the context of conservation measures taken to date on federal lands. 
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The Final Draft Recovery Plan for the Northern Spotted Owl (USDI 1992b) 
recommended the establishment of a system of Designated Conservation Areas (DCAs) 
based on the Habitat Conservation Areas proposed by the Interagency Scientific 
Committee (ISC) report (Thomas et al. 1990). The recovery team intended that this 
system of "reserves" on federal lands, plus contributions of habitat from nonfederal 
landowners and managers in key areas, would be sufficient for the recovery of the spotted 
owl The DCA system included 58 percent (and thus excluded approximately 42 percent) 
of currently suitable nesting, roosting, and foraging O\JRF) habitat and 55 percent 
(excluding 45 percent) of known spotted owl site centers on federal lands within reserve 
areas (including Congressionally Reserved Areas such as national parks and wilderness 
areas) (USDA and USDI 1994a p. 3&4-220,240). The authors of the ISC report and the 
draft recovery plan determined that it was an acceptable risk to allow a decline in the 
population before it stabilized at some lower level. They hypothesized that the 
population would stabilize in approxinlately 50 years after habitat conditions improved in 
portions of the reserve areas that are now younger forest (Thomas et al. 1990 p. 38-39: 
USDI 1992b p. 202-21 1). 

The recovery plan has not been approved by the Secretary of Interior. However, a system 
of Late-Successional Reserves has been established on federal lands within the range of 
the northern spotted owl under the President's Forest Plan (USDA and USDI 1994b). 
Under this federal plan, 66 percent of currently suitable NRF habitat and 61 percent of 
known occupied sites on federal lands would be protected (USDA and USDI 1994a 
p. 3&4-222,240). Thus, there is an additional 8 percent of currently suitable habitat and 
an additional 6 percent of the known occupied sites protected over that proposed under 
the draft recovery plan. 

Under the President's Forest Plan, dispersal habitat on federal lands is to be provided by a 
network of Riparian Reserves and 100-acre residual habitat areas around spotted owl 
activity centers in the matrix and Adaptive Management Areas. This approach is a 
departure from the 50-1 1-40 rule originally proposed in the ISC report (Thomas et al. 
1990) and included in the draft recovery plan. Replacing the 50-1 1-40 rule with Riparian 
Reserves and residual owl habitat was considered to provide sufficient connectivity on 
federal lands by the U.S. Fish and Wildlife Service (USDA and USDI 1994a Appendix G 
Biological Opinion p. 19-20}. 

Overall, the Supplemental Environmental Impact Statement (SEIS) Interdisciplinary 
Team determined that Alternative 9 (which became the President's Forest Plan) had an 
83 percent likelihood of providing habitat that is of sufficient quality, distribution and 
abundance to allow the species population to stabilize, well-distributed across federal 
lands. However, there was an 18 percent likelihood that the spotted owl population 
would stabilize with significant gaps in the historic species distribution on federal lands 
WSDA and USDl 1994a p. 3&4-243). The USFWS determined in its Biological 
Opinion that Alternative 9 (the President's Forest Plan). results in the same or a lesser 
amount of "...risk of loss of a well-distributed, reproducing population of spotted owls 
due to lack of NRF habitat ..." as is posed by the draft recovery plan (USDA and USDI 
1994a Appendix G Biological Opinion p. 18). 
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Role of Nonfederal Lands in the Regional Spotted Owl Population 
The Northern Spotted Owl Recovery Team stated that in many parts of the owl's range, 
conserving habitat on federal lands alone would not be adequate for recovery of the 
species (USDI 1992b p. 91). The Forest Ecosystem Management Assessment Team 
(FEMAT 1993) acknowledged the need for a nonfederal contribution of habitat in their 
development of the options that were assessed as part of the process that led to the 
President's Forest Plan. They stated: 

"In all options, we recognize areas of special concern where current habitat conditions 
on federal lands are deficient in portions of the owl's range. or where private, state, and 
federal lands are intermingled or federal lands are absent. In these areas of special 
concern contributions by nonfederal lands remain important to recovery of the species 
and should be addressed by the final recovery plan for the northern spotted owl." 
(USDA and USDI 1994a p. 3&4-244.) 

The USFWS is in the process of preparing an environmental alternatives analysis (EAA) 
on its proposed 4(d) special rule which identifies areas of special concern for the spotted 
owl on nonfederal lands. In its Biological Opinion for the President's Forest Plan, the 
USFWS states that nonfederal landowner compliance with take guidelines inside 
proposed 4(d) special rule areas of concern will not assure the maintenance of dispersal 
habitat or contribute to an improving condition for the spotted owl population on 
nonfederal lands (USDA and USDI 1994a Appendix G p. 44-45). The SEIS 
~n te~d i sc i~ l inaq  Team stated that "...the 4(d) rulemaking and potential Habitat 
Conservation Plans are expected to address these issues" (USDA and USDI 1994a p. 
3&4-245). As of the writing of this DEIS, the proposed 4(d) special rule EAA has not yet 
been published. 

The role of nonfederal lands for spotted owf recovely is discussed in detail in sections 
that follow and evaluate the DNR HCP alternatives for contributions to demographic 
support and maintenance of species distribution. The reader may also refer to Hanson et 
al. (1993) for a discussion of specific nonfederal landscapes in Washington State that are 
important for demographic support, demographic interchange and maintenance of species 
distribution. 

Regional Context for Five Western Washington HCP Planning Units 
The five western Washington HCP planning units fall within the Westem Washington 
Cascades, Western Washington Lowlands, and Olympic Peninsula spotted owl provinces 
(USDI 1992a p. 32) (Map 29). The North Puget, South Puget, and Columbia planning 
units roughly east of Interstate 5 are within the Western Washington Cascades Province. 
The North Puget, South Puget and Columbia planning units roughly west of Interstate 5, 
and the South Coast Planning Unit, roughly south of an imaginary line running from the 
southern end of the Hood Canal west to the Pacific Ocean, are in the Western Washington 
Lowlands Province. The portion of the South Coast Planning Unit no& of an imaginary 
line running From the southern end of the Hood Canal west to the Pacific Ocean, and the 
Straits Planning Unit, are within the Olympic Peninsula Province. 
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Threats. The Northern Spotted Owl Recoveq Team (USDI 199211) described the major 
known threats to spotted owl populations in each province. (See the draft HCP Chapter 111 
for a more detailed background discussion of each type of threat.) With the exception of 
the Olympic Peninsula Province (see below), no reassessment of the severity of threats in 
each province has been done since the wrrting of the Final Draft Recovery Plan for the 
Northern Spotted Owl (USDI 1992b). Severity of threats in each spotted owl province 
are summarized in Table 4.2.1. 

In the northern portion of the Western Washington Cascades Province (north of Mount 
Rainier) declining habitat, limited habitat. low populations, distribution, and province (or 
sub-province) isolation were all considered severe threats. In the southern portion of the 
Western Washington Cascades Province (south of Mount Rainier), declining habitat was 
considered a severe threat, while in contrast to the northern portlon of the province, 
limited habitat, low populations, distribution, and sub-province isolation were considered 
moderate threats. Declining population was considered a moderate threat and natural 
disturbance was considered a low threat in the both the northern and southern portions of 
the Western Washington Cascades Province. 

In the Western Washinrrton Lowlands Province, declining habitat. limited habitat. - - 
declining populations, low populations, distribution, province isolation, and predation are 
all considered severe threats to the population. Natural disturbance was considered a 
moderate threat. 

In the Olympic Peninsula Province, low populations. province isolation, and natural 
disturbance were considered severe threats. Declining habitat, limited habitat, declining 
populations, distribution, and predation were considered moderate threats. In 1994, the 
federal Reanalysis Team (Holthausen et al. 1994) analyzed results from u~dated 
population estimates, demographic estimates and modeling of population response to 
different potential configurations of suitable habitat on the Olympic Peninsula. Their - 
conclusions indicate that low populations and province isolation may not be as severe a 
threat to the Olympic Peninsula population as the recovery team originally thought. 
However, the Reanalysis Team also stated that there was enough uncertainty associated 
with interpretation of demographic iesults that they could not conclude that the 
maintenance of a stable population of spotted owls on the peninsula was assured with 
either retention of significant portions of habitat on federal lands or with the retention of 
additional habitat on nonfederal lands (Holthausen et al. 1994 p. 1-2). 
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Table 4.2.1: Threats to  the s ~ o t t e d  owl ~ o ~ u l a t i o n  a s  described in the Final Draft Recovery Plan for the 
Northern spottek Owl (USDI 1992b) 

Western 
Washington 
Lowlands 

Olympic 
Peninsula 

Severe 

Moderate 

Severe 

Moderate 

Severe 

Moderate 

Severe 

Severe 

Severe 

Moderate 

Severe 

Severe 

Moderate 

Severe 

Severe 

Moderate 



Habitat and Reserves Provided on Federal Lands 
The following description of habitat and site centers protected in federal reserves is 
summarized in Table 4.2.2. In the Western Washington Cascades Province, the 
President's Forest Plan establishes 22 Late-Successional Reserves (LSRs) which 
encompass a total of 978,182 acres of federal land. An estimated 459,022 acres 
(47 percent) of the LSR area is suitable spotted owl habitat. There are a total of 
156 spotted owl activity centers within these reserves (USDA and USDI 1994a Appendix 
G part 3 p. 13). There are an additional 354,200 acres of suitable habitat in 
Congressionally Reserved Areas (not counted in the above acreage) (Table 4.2.2). 

There are no federally-designated Late-Successional Reserves or Congressionally 
Reserved Areas in the Western Washington Lowlands Province. The vast majority of 
land in this province is privately owned (88 percent). The state of Washington, tribal 
lands, and US. Department of Defense comprise the other ownerships (USDI 1992b p. 
106). 

In the Olympic Peninsula Province, there are 10 Late-Successional Reserves 
encompassing a total of 394,460 acres. There are an estimated 205,195 acres (52 percent) 
of suitable spotted owl habitat and a total of 80 known site centers within these LSRs 
(USDA and USDI 1994a Appendix G part 3 p. 14). Congressionally Reserved Areas 
contribute an additional 341,000 acres of suitable habitat to resewed federal lands on the 
Olympic Peninsula (USDA and USDI 1994a p. 3&4-214). 

In the western Washington HCP planning area (not including the OESF Planning Unit) 
there are a total of 1,372,642 acres of Late-Successional Reserves established by the 
President's Forest Plan. An additional 2,704,934 acres are in a congressionally reserved 
status. An estimated 664,217 acres of suitable spotted owl habitat fall within Late- 
Successional Reserves and an additional 695,200 acres of suitable habitat occur in 
Congressionally Reserved Areas. 
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Table 4.2.2: Habitat and spotted owl site centers protected 
under the President's Forest Plan 

Province 

W-estem 
Washington 
Lowlands 

The SEIS Team that analyzed the President's Forest Plan estimated the amount of late- 
successional forest that could develop over time on federal reserves. Within reserves, the 
overall trend is that the amount of forest greater than 80 years old will increase in the next 
150 years such that on average 80 percent of the area of federal reserves will be covered 
by forests older than 80 years old (USDA and USDI 1994a p. 3&4-42.43), The SEIS 
team combined their estimates for Washington and Oregon reserve lands so there is not a 
separate estimate for Washington or for each spotted owl province in Washington. 
Applying the 80 percent average to the area of federal reserves (CongressionaIly Reserved 
Areas plus designated Late-Successional Reserves) in the westem Washington HCP 
planning area results in a projected total of 3,240,463 acres of forest with mature and late- 
successional forest characteristics in 150 years. 

Acres (%) 
spotted 
owl NRF 
habitat in 

LSRs 

Western 
Washmgton 
Cascades 

Olympic Peninsula ' 

Totals 

Current Conditions on DNR-managed Lands for The Five West-Side 
Planning Units 
This section describes current habitat conditions on, and spotted owl use of, DNR- 
managed lands in the five west-side planning units (not including the OESF). Methods 
for estimating habitat and rationale for describing habitat distribution are discussed. The 
information in this section provides background data that is useful for understanding the 
subsequent analysis sections. 

Number of 
LSRs 

0 

AMOUNT AND DISTRIBUTION OF SUITABLE SPOTTED OWL HABITAT 
Methods: Amount 
The amount of suitable spotted owl habitat currently on DNR-managed lands in the five 
west-side planning units is estimated using two methods. Suitable spotted owl habitat is 

Acres in 

Additional 
spotted owl 
habitat in 

Congressionally 
Reserved Areas 

22 

10 

32 

This total only includes sites within LSRs. There are additional sites within Congressionally 
Reserved Areas which were not tabulated in the FSEIS for the President's Forest Plan. 

Number of 
spotted owl 

sites 
protected' 

LSRs 

0 
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978.182 

394,460 

1,372,642 

0 

459,022 

205,195 

664,217 

0 0 

354,200 

341,000 

695,200 

156 

80 

236 



defined as any forest type that meets some or all of the life needs of the spotted owl 
including nesting (breeding), roosting (restmg), and foraging (feeding). Given the data 
available for assessing the amount of suitable habitat on all of the lands it manages, DNR 
was not able to distinguish everywhere between habitat that may only serve a roosting and 
foraging function versus higher quality habitat that also provides a nesting function. Thus 
"suitable spotted owl habitat" in this chapter refers to a mix of habitat qualities that 
provide for some or all of the life needs of the spotted owl. This definition does not 
include habitat that only meets a dispersal function. Two methods are used because there 
is no reliable means of predicting which method is more accurate. We suspect that the 
real amount of habitat that occurs on DNR-managed lands likely lies somewhere in 
between the amounts predicted by each method. The level of impact to each component 
of the affected environment differs depending on which habitat estimation method is 
used. Thus, for most of the analyses described below, two numbers derived from each 
method are given. 

The first estimation method consists of using age class of the primiuy tree species in a 
stand as a surrogate for potential habitat. Elevational limits for spotted owl use 
appropriate to each spotted owl province were also applied (Steams 1991). Two ranges 
of age classes are assigned as potential spotted owl habitat. Forests that are between 70 
and 200 years old are assumed to contain at least the characteristics of sub-mature 
habitat4 Sub-mature habitat in western Washington contains the structural elements 
necessary to support roosting and foraging functions, and may occasionally be used for 
nesting (Hanson et al. 1993; DNR 1996a p. IV-22). Depending on past harvest or 
disturbance history of a stand, forests in this age range can have the residual structure and 
large enough trees to provide roosting and foraging functions. The older age classes 
within the 70-200 year range are, on average, more likely to contain the elements of sub- 
mature habitat and may contain some nest structure. Younger stands in this age class 
range that originated from natural disturbance events or from harvest methods that left 
some residual structure are also likely to contain the characteristics of sub-mature habitat. 
Those stands that originated from clearcut harvest are not likely to meet the sub-mature 
habitat definition. This method likely overestimates the amount of sub-mature habitat to 
the extent that clearcut-originated stands are included. It likely underestimates the 
amount of habitat in areas where forest stands younger than 70 years old originated from 
natural disturbance and contain enough residual structure to provide habitat function. 
This situation is known to occur on DNR-managed lands in the South Coast Planning 
Unit. Stands that are older than 200 years are assumed to contain elements of nesting 
habitat as well as roosting and foraging habitat. The acreage of DNR-managed forest 
lands in stands 200 years old and older is likely a good minimum estimate of the amount 
of high quality habitat available to support a nesting function. 

The use of 70 years as a minimum for suh-mature habitat is based on a field assessment by DNR 
foresters and wildlife biologists of average forest conditions on DNR-managed lands in western 
Washington and ages of forest stands that met the sub-mature habitat definition. As is described in the text 
following the footnote, there are situations in which a 70-year-old stand will not meet the suh-mature 
definition. There are also situations in which stands younger than 70 years will contain the structural 
elements of sub-mature habitat. For assessing average conditions for the five west-side planning units, the 
analysts believe that 70 years is an adequate minimum. 
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The second method for estimating the amount of currently suitable habitat consists of 
combining data from several sources to achieve full coverage for all ownerships in the 
state. These sources include field-verified habitat maps from both DNR and USFS 
habitat mapping efforts, age class data (same as used above) for DNR-managed lands in 
western Washington, and satellite data that was classified by Pacific Meridian Resources 
(Green et al. 1993) into forest types for other purposes than identifying spotted owl 
habitat. The same elevational limits were apphed to this method as were applied to the 
first method. GIS technology was used to compare each data source to the field-typed 
data for its accuracy in predicting whether a forest stand could be classified as habitat or 
non-habitat. Different age classes and different combinations of satellite classifications 
were tested against field-typed data to find the most accurate match. The data source that 
most accurately predicted habitat and non-habitat in each planning unit was then used for 
areas not covered by field-verified habitat typing. The accuracy of data sources used as 
surrogates for field-typed habitat data on DNR-managed lands ranged from 65 percent in 
the South Coast Planning Unit to 79 percent in the South Puget Planning Unit. For the 
five west-side planning units, age class data proved to be a more accurate predictor of 
field-typed data than did satellite data. For the South Puget, South Coast, and Columbia 
planning units, stands that were 60 years old and older most closely matched fieid- 
assessed suitable habitat. In the North Puget Planning Unit, age class data for stands 
50 years old or older was the most accurate. In the Straits Planning Unit, age class data 
for forests 80 years old and older was the most accurate predictor of field-typed suitable 
habitat. 

There are three limitations to this method. The first is that only 20 percent 
(approximately 240,000 acres) of DNR-managed lands in the five west-side planning 
units have been reliably field-typed; thus there was only a small sample as the basis of 
comparison for other data sources. The second is that habitat typing in the field was not 
recorded in a standardized way. All field-typing was done as part of the regulatory 
process and was done prior to DNR's HCP process. Some DNR field staff recorded a 
differentiation between Types A, B, and C habitat while others only recorded forest lands 
as habitat or non-habitat. In order to achieve the largest sample size possible, DNR 
analysts decided to combine data that differentiated between quality of habitat types with 
data that was only a b i n q  habitat versus non-habitat distinction. What was used as a 
basis of comparison then can be within a range of quality from marginal roosting and 
foraging habitat to high quality nesting habitat. In addition, more acres of habitat for 
which the type (A, B, or C) was recorded is Type C habitat than Type A or B habitat. 
This means that the "calibration" for suitable habitat used by this method is biased toward 
mare marginal habitat types. Thus, a large proportion of acres identified as suitable 
spotted owl habitat by surrogate sources (i.e., different age class ranges) is likely to be 
marginal habitat. This potential needs to be kept in mind when interpreting the results of 
habitat estimations using this method. The third limitation stems from the use of age 
class as a surrogate of habitat. As mentioned above, young stands that have abundant 
residual structure can be used by spotted owls. Some stands that are younger than the age 
classes used as a habitat surrogate in any particular planning unit and that have abundant 
residual structure would not be counted as habitat. In such cases, age class data will 
underestimate the amount of suitable spotted owl habitat. 
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Methods: Distribution of Habitat 
Another important criterion for describing the current condition of habitat on DNR- 
managed lands is the distribution of habitat across the landscape. Habitat occurrence was 
broken out by 2-mile distance bands from federal reserve lands (Figure 4.2.1). This 
method of describing distribution of habitat was chosen to reflect the fact that federal 
reserves provide the largest blocks of currently suitable spotted owl habitat in the western 
Washington spotted owl provinces. Given that federal reserves are to be managed for 
late-successional forest into the future, current habitat conditions are expected to improve 
in terms of overall amount of habitat and in terms of decreasing fragmentation of existing 
habitat patches. In assessing the overall contribution of DNR-managed lands to - - 
demographic support of the population, describing the amount of habitat in relationship to 
federal reserves provides a picture of how habitat on DNR-managed lands adds to 
existing large habitat blocks on federal reserve lands. Two-mile &stance bands were 
selected because they represent approximate median home range radii for spotted owls in 
western Washington. The median annual home range radius for pairs tracked for a 
minimum of 
9 months is 2.0 miles in the western Washington Cascades and 2.7 miles in the western 
Washington lowlands and Olympic Peninsula (Hanson et at. 1993). Thus the 0-?-mile 
distance band would capture habitat likely used by spotted owls located on the interface 
of federal reserves and DNR-managed lands in the western Washington Cascades and the 
2-4-mile distance hand would capture the remainder of habitat likely to be used by 
spotted owls with activity centers on the interface between federal reserves and DNR- 
managed lands on the Olympic Peninsula. 
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Figure 4.2.1 : Acres of potential spotted owl habitat on DNR- 
managed lands in the five west-side planning units 

Results 
Using age class data resulted in an estimate of 186,000 acres of potentially suitable 
sootted owl habitat on DNR-managed lands within the five west-side vlannine units - - 
(Table 4.2.3). Employing the second method of multiple data sources that most closely 
vredict habitat based on field-tvved habitat data resulted in an estimate of 366,000 acres 

Distance from federal resetves - miles 

.- 
of currently suitable habitat on DNR-managed lands in the five west-side planning units 
(Table 4.2.4). Based on the above discussion of limitations of the multiple data source 
method of estimation, it is likely that this method includes more marginal habitat than the 
age class method which counts habitat as stands that are at least 70 years old or older. 
Using forest stands that are 70 years old or older may more accurately represent the 
current amounts of sub-mature and old forest habitat types on DNR-managed lands than 
the multiple data source method. The multiple data source method probably gives a more 
accurate picture of the total amount of suitable habitat including more marginal habitat 
types. However, this method will also probably capture more habitat that occurs in 
younger stands with adequate residual structure than does the method using only stands 
70 years old or older. 

The distribution of current potential habitat on DNR-managed lands in distance bands 
from federal reserves in the five west-side planning units is described in Figure 4.2.1 and 
Tables 4.2.3 and 4.2.4. 
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Table 4.2.3: Distribution of potential spotted owl habitat 
estimated by forest stands 70 years old and 
older on DNR-managed lands in the five 
western Washington planning units by 
distance band from federal reserves 

% DNR- 
managed 
lands in 
distance 
band in 
forest 
older 

than 200 
years 

9.0 

Acres 

managed 
lands in 

Acres forest 
DNR- 

managed and 200 
lands years old 

140,215 16,863 

71,916 8,037 

% DNR- 
managed 
lands in 
distance 
band in 
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between 
70 and 200 
years old 

18.1 

Total% 
% of total 

band in lands 
forest within 

10.3 

11.5 

Acres 
DNR- 

managed 
lands in 
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~Ider than 
200 years 

22,845 

Distance 

federal 
reserves 

0.0 - 2.0 

2.1 - 4.0 

4.1 - 6.0 

6.1 - 8.0 

8.1 - 10.0 

10.1 - 12.0 

> 12.1 

Totals 

There are a total of 1,182,691 acres of DNR-managed forest lands within the five west- - 
side planning units. Thus, approximately 16 percent of DNR-managed lands contain 
potentially suitable spotted owl habitat as estimated by combining both 70-200-year old 
age classes and 200-year-plus age classes. Thirty-seven percent of the total amdunt of 
currently suitable habitat on DNR-managed lands lies within 2 miles of federal reserve 
lands. Another 17 percent lies beween 2-4 miles, giving a total of 54 percent of 
potentially suitable habitat that occurs within 4 miles of federal reserve lands. Only 3 
percent of DNR-managed lands is covered by forests 200 years old and older, most of 
which occurs within 4 miles of federal reserves. 
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Table 4.2.4: Distribution of potential spotted owl habitat 
estimated by the multiple data source method 
on DNR-managed lands in the five western 
Washington planning units by distance band 
from federal reserves 

I Totals I 1,182,691 1 366,261 1 31.0 1 100.0 1 

Using the multiple data source method results in an estimated 3 1 percent of DNR- 
managed lands in potentially suitable habitat, compared to 16 percent using forests older 
than 70 years as potential habitat. Nearly 24 percent of all potential habitat (using the 
multiple data source method) lies within 2 miles of federal reserves and 40 percent of all 
potential suitable habitat lies within 4 miles of federal reserves. 

DISPERSAL HABITAT ON DNR-MANAGED CANDS 

DNR silviculturalists estimate that the structural characteristics of dispersal habitat can be 
attained in managed forests in western Washington starting in stands that are 35-45 years 
old. These characteristics include stands that are dominated by conifer species, have at 
least 70 percent canopy closure, and contain trees with an average dbh of 11 inches (see 
DNR 1996a p. IV-22). There are currently 787,000 acres of DNR-managed forest lands 
in the five west-side planning units that are 40 years old or older. However, not all of 
DNR-managed forest lands are located in areas that would provide a dispersal function 
even if they contained the characteristics of dispersal habitat. These are areas where there 
are currently no spotted owl activity centers or no available habitat (present or potential) 
to which spotted owls could disperse. In addition, under current management practices 
DNR does not intentionally plan its harvest rotations on a spatial scale to meet landscape 
requirements for dispersal habitat. There are broad portions of DNR-managed lands that 
would not meet a 50 percent coverage of forest stands that are at least 40 years old and 

% DNR- 
managed lands 

in potential 
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34 3 

Acres DNR- 
managed lands 
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87,439 

D~stance from 
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(miles) 

0 0 - 2 1  

ffected Environment Merged EIS, 1998 

% total habitat on 
DNR-managed 

lands within 
distance band 

23 9 

Acres of DNR- 
managed lands 

254.534 



have been managed specifically to produce the stand characteristics of dispersal habitat. 
Thus, any beuefit to dispersing spotted owls from the current distribution of forest stands 

.. 

. . 
that meet the stand level definition for dispersal habitat is incidental. 

.. , 

One potential indicator of the current dispersal capabilities of DNR-managed lands is the 
percentage of the areas designated to be managed for dispersal habitat that are in forests 
stands 40 years old or older. Lands designated for a dispersal function in Alternatives B 
and C are placed where DNR manages lands between federal reserves or other large areas 
to be managed for older forests. While these areas do not represent all DNR-managed 
lands that could potentially serve a dispersal function (see analyses under criteria (3) and 
(5)), they provide a good assessment of current conditions on lands that are very likely 
being used or may be used in the future by dispersing juvenile spotted owls. There are a 
total of 1 15.851 acres of DNR-managed lands designated for a dispersal role in three of 
the five west-side planning units (for both Alternatives B and C). A total of 77.9 percent 
(90,212 acres) of the designated dispersal areas are presently in forests that are 40 years 
old or older. By planning unit, the percentage of dispersal areas in forests 40 years old 
and older is as follows: North Puget Planning Unit - 51 percent; South Puget Planning 
Unit - 55 percent; and Columbia Planning Unit - 82 percent. 

SPOTTED OWL USE OF DNR-MANAGED FOREST LANDS 
There are 145 tenitorial spotted owl site centers that are either on DNR-managed lands or 
potentially use DNR-managed lands in the five west-side planning units (WDFW 1995~). 
Territorial sites are considered to be those classified as either status 1, status 2 or status 3 
sites by the Washington Department of Fish and Wildlife. Status 1 sites are those at 
which spotted pairs have been confirmed. Status 2 sites are those at which the presence 
of two resident birds has been confirmed, but the pair status of the two birds has not been 
confirmed. For the purposes of this analysis, status 2 sites are counted as "pair" sites. 
Status 3 sites are those at which one resident spotted owl bas been confirmed. These are 
the only sites discussed in this analysis. Status 4 sites are also recorded in the WDFW 
database, but the resident (i.e., tenitorial) status of spotted owls located at these sites has 
not been confirmed. In landscapes that have been well-surveyed, status 4 sites are not 
likely to be territorial sites that were simply missed through incomplete surveys. 
However, in landscapes that have not been well surveyed, it is possible that status 4 sites 
could actually be territorial sites. The present analysis did not attempt to estimate the 
number of status 4 sites that occur in landscapes that are considered to not be thoroughly 
surveyed. 

DNR-managed lands that are within the radius of a circle that most closely approximates 
a median annual home range of spotted owl pairs for a particular spotted owl province are 
considered to be potentially used by the owl pairs or territorial single owls that have been 
recorded at activity centers. This radius is 2.7 miles for the Olympic Peninsula and 
western Washington lowlands and 2.0 miles for the western Cascades (Hanson et at. 
1993). 

The distribution of site centers by distance band from federal reserves is shown in Table 
4.2.5 and Figure 4.2.2. Almost 80 percent of the spotted owl sites that affect DNR- 
managed lands occur on or within 2 miles of federal reserves. 
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Figure 4.2.2: Distribution of territorial activity centers 
affectina DNR-manaaed lands in the five west- - 
side units 

Distance from federal reserves - miles 
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Table 4.2.5: Number of territorial spotted owl activity 
centers within a median home range radius of 
DNR-managed lands in distance bands from 

Distance from federal reserves 
(miles) 

-2.0 - 0.01 

Contribution of habitat to individual site centers 
DNR-managed lands currently contribute between 64.900 (forests greater than 70 years 
old) and 89,700 (multiple data source method) acres of suitable habitat to known 
territorial spotted owl activity centers that are within a median home range radius of 
DNR-managed lands in the five west-side planning units. The mean contribution of 
habitat per activity center using forests older than 70 years as habitat is 705 acres. The 
mean contribution of habitat per activity center using the multiple data source method is 
849 acres6 The distribution of amount of habitat per activity center using both methods is 
s h o w  in Figure 4.2.3. There are between 4 and 12 site centers to which DNR-managed 
lands contribute 40 percent or more of the total area of median home range-sized circle, 
depending on the estimation method used. Over 70 percent (between 107 and 112 
activity centers) of the 145 spotted oul circles which overlap DNR-managed lands 
include habitat on DNR-managed lands that amounts to between 0-10 percent of the total 
area of the circle. 

. 

*This distance band is for activity centers located on federal reserve lands and within 2.0 miles of 
DNR-managed lands. 

Number of territorial pair 
and single activity centers 

79 

"hese acreage figures were calculated on a per site basis, i.e., by counting habitat in individual 
owl circles separately. Some habitat contributes to more than one spotted owl activity center. 

Percent of total number of 
activity centers within 

distance band 

54.4 

8.1 - 10.0 

10.1 - 12.0 

> 12.1 

Totals 
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Figure 4.2.3: Amount of habitat on DNR-managed lands 
within territorial s~otted owl circles in the five 
west-side planning units 

DNR habitat as % of owl circle 

Evaluation of Alternatives for Their Impact on the Northern 
Spotted Owl - Five Western Washington Planning Units 

Evaluation Criteria 
Alternative A (the No Action alternative), Alternative B, and Alternative C are evaluated 
for their impacts to spotted owls using five criteria. These are: (1) change in the amount 
and distribution of nesting, roosting and foraging habitat over 100 years; (2) impacts to 
spotted owl activity centers over the next 100 years; (3) qualitative comparison of 
provision of dispersal habitat; (4) contribution to demographic support of the spotted owl 
population in the five west-side planning units; and, (5 )  contribution to maintenance of 
species distribution in the five west-side planning units. The discussions of contribution 
to demographic support to the population and maintenance of species distribution are 
synthesized and the information presented in items 1,2 and 3. 

Criterion 1: Change in Amount and Distribution of Nesting, 
Roosting, and Foraging Habitat 
The purpose of this criterion is to assess the change in (1) the overall amount of suitable 
spotted owl nesting, roosting, and foraging habitat on DNR-managed lands; and, (2) the 
distribution of suitable habitat on DNR-managed lands relative to federal reserves as a 
result of implementing each alternative. The two estimation methods previously 
described are used as the basis for comparing amounts of suitable habitat that would be 
retained on DNR-managed lands under implementation of each alternative. The results of 
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forest growth and harvest models are used to predict amounts of spotted owl habitat under 
one potential set of management regimes for Alternatives A and B. Harvest modeling 
was not conducted for Alternative C. Rationales for predicting both amount and 
distribution of habitat that are specific to each alternative are discussed in a short methods 
section under each alternatib e. 

AMOUNT 
Alternative A 
Under Alternative A, management for spotted owls will continue on a circle-by-circle 
basis. Harvest of suitable spotted owl habitat will generally occur within spotted owl 
circles down to 40 percent of the area of the circle. A full discussion of incidental take 
and associated habitat requirements is included in thls DEE. Habitat outside of spotted 
owl circles will eventually be harvested. For those circles that are already below 40 
percent, no new habitat will be developed. Given that DNR would not manage its lands 
to develop any new spotted owl habitat (i.e., the incentive under Alternative A is to not 
allow forests withk spotted owl circles to reach an age where they would be considered 
suitable spotted owl habitat because this would put more acres under constraint from 
harvest), any habitat within spotted owl circles that is lost due to natural or human-caused 
disturbance will not be replaced. In addition, under Alternative A DNR would have the 
opportunity to decertify (change to historic status) existing spotted owl circles through a 
3-year survey protocol. Any suitable habitat on DNR-managed lands within spotted owl 
circles that would he decertified would be available for harvest. The amount of suitable 
habitat lost depends on the number of circles decertified over the next 100 years. 

Methods. In order to assess how much spotted owl habitat would be retained under 
Alternative A, the following simplifjkg assumptions are made. The first major 
assumption is that the rescinded federal take guidelines (USDI 1990) as followed under 
present Board of Natural Resources policy will continue to be applied to DNR-managed 
lands for the next 100 years. These guidelines are generally interpreted to mean that the 
amount of habitat within a specified radius of an established spotted owl site center must 
remain above 40 percent of the area of the circle. This radius is curre~itly 1.8 miles for 
the Western Washington Cascades Province and 2.7 miles for the Western Washington 
Lowlands Province and the Olympic Peninsula Province (Frederick 1994). Some further 
generalizations are made about how these guidelines will be applied under Alternative A. 
If the amount of habitat is at or betow 40 percent, no landowner or manager can harvest 
habitat (unless they have an incidental take pennit). Thus. it is assumed that any habitat 
on DNR-managed lands that is within spotted owl circles with 40 percent habitat or less 
would be unavailable for harvest. It is also assumed that if more than 40 percent of a 
circle has extant habitat within a federal reserve. other landowners or managers would not 
generally "take" owls, or put the site at risk for taking owls, by harvesting habitat on their 
lands. In reality, a case-by-case assessment of incidental take would consider the 
proximity of nonfederal habitat to the site center and the amount of habitat within a 
0.7-mile core of the site center (USDI 1990). DNR's habitat databases do not allow for a 
high level of confidence in the accuracy of assessing habitat conditions within a 0.7-mile 
core of all known spotted owl locations. Thus the assessment of when implementation of 
incidental take guidelines would prohibit or allow harvest of habitat is based on whether 
or not the overall habitat level within an owl circle is at 40 percent. It is W h e r  assumed 
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that if a circle has more than 40 percent habitat and the majority of the habitat is divided 
anlong multiple landowners and there is less than 40 percent habitat on federal reserves, 
whatever habitat exists on DNR-managed lands would not be harvested. This assumption 
is based on a scenario in which other lando~ners or managers would harvest habitat on 
their lands such that the overall level would decrease to 40 percent before DNR harvested 
habitat on the lands it manages. 

The second major simplifying assumption is that owl sites known in 1996 will remain 
static throughout the life of the analysis time frame (100 years). This assumption is made 
because it is difficult, if not impossible, to predict when and how owl sites will move 
over time. In reality, owl sites will move and any habitat that is no longer within a 
regulatory circle will become available for harvest. Thus the amount of habitat predicted 
to be retained over the next 100 years by following the rescinded federal take guidelines 
based on known locations of spotted owl site centers is likely an overestimate. 

The third simplifying assumption is that no habitat will be lost to disturbance or attrition 
over the next 100 years. Again, it is difficult to predict how much could be lost to such 
factors. Thus the amount of habitat predicted to remain within known spotted owl circles 
is again overestimated using this assumption. 

The fourth major assumption is that there are probably spotted owls that presently use 
DNR-managed lands that have not yet been discovered due to lack of surveys. Because 
the amount of spotted owl habitat that would be retained under Alternative A depends on 
both the number of known spotted owl sites and the number of undiscovered sites that 
may presently affect DNR-managed lands that have not yet been surveyed for spotted 
owls, it is assumed that at some point during the analysis period, these unknown sites 
would be discovered through surveys. The method for estimating the number of 
unknown sites is described immediately below. 

Thirty-one percent of DNR-managed lands (5 15.900 acres) in the entire HCP planning 
area outside of the OESF have not been surveyed for spotted owls. Of this, the multiple 
data source method of habitat classification shows that 110,800 acres are spotted owl 
habitat. The method used to estimate the number of unknown spotted owls using 
unsurveyed DNR-managed forests follows that of Holthausen et al. (1994). Their 
estimate for the Olympic Peninsula was done by dividing the number of known ow1 sites 
by the estimated proportion of land area that was surveyed. Their estin~ate is equivalent 
to that obtained using the following relationship: 

There are several assumptions implicit to this calculation. The weakest of these 
assumptions is that all unsurveyed lands are equally likely to support spotted owls. In 
fact, this is far from true. Many unsurveyed lands lack adequate habitat to support 
spotted owls. Unsurveyed areas may have forests too young to function as spotted owl 
habitat or may lie in areas where forests are highly fragmented. Another weak 
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assumption is that the survey effort is unbiased with respect to spotted owl habitat. 
Spotted owl surveys are conducted where there is a reasonable possibility for the presence 
of spotted owls. To overcome these weaknesses two analyses were performed which, in 
combination, a l l o ~  the elimination of some unsurveyed lands from the above calculation 

The objective of the first analysis was to describe the typical landscape conditions 
surrounding known spotted owl site centers. The amount of owl habitat is tabulated 
within an exclusive home range radius for all known site centers in the HCP planning 
area. excluding the OESF. It was thought that an examination of exclusive home ranges 
rather than median home ranges would yield a better model for predicting the occurrence 
of spotted owls. The exclusive home range radius *as calculated by reducing the area of 
the median annual home ranEe by 30 aercent. This same method was used bv USDA - .  
(1 992) and is based on the average proportion of overlap between annual home ranges of 
spotted owl pairs. The exclusive home range radii for the Western Washin~ton Cascades. 
Western Washington Lowlands and Olympic Peninsula (same radius for both provinces), 
and Eastern Washington Cascades provinces were 1.67,2.26, and 1.51 miles, 
respectively. The results of this analysis are given in Table 4.2.6. In all provinces, 90 
percent of known site centers had approximately 20 percent or more owl habitat within an 
exclusive home range radius. This indicates that areas on the order of an exclusive home 
range that have less than 20 percent habitat are very unlikely to support territorial spotted 
owls. This concurs with an analysis by Bart and Forsman (1992) which showed that 
spotted owls are very rarely found in landscapes dominated by younger forest (less 80 
years old). In their study, all measures of owl abundance were significantly lower on 
areas with less than 20 percent older forest. 

Table 4.2.6: Analysis of spotted owl habitat within an 
exclusive home range radius of all known 
territorial site centers in the HCP planning area 

Habitat classification based on the multiple data source method. Olympic Peninsula 
excludes the OESF Planning Unit. 

The objective of the second analysis was to describe spotted owl habitat conditions in and 
around DNR-managed lands. A binary habitat grid was constructed from the multiple 
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data source habitat classification.' Grid cells were I acre in size. Grid cells classified as 
habitat were set to one and cells classified as nonhabitat were set to zero. A circular 
analysis window with a radius equal to the exclusive home range radius was moved 
across the habitat grid from cell to cell. At each grid cell the focal sum of habitat within 
the analysis window was calculated. In this way, the amount of owl habitat within an 
exclusive home range radius of every DNR-managed acre was determined. The analysis 
window looked at all lands: federal, tribal, private, and DNR-managed. The end result of 
this analysis is a map which shows RNR-managed lands that have 1 percent habitat 
within an exclusive home range radius, 2 percent habitat within an exclusive home range 
radius, 3 percent habitat, and so on. 

Using the results of the two analyses, all unsurveyed DNR-managed lands with less than 
20 percent habitat within an exclusive range radius from the estimate for unknown site 
centers are eliminated. To maintain the proportional relationships of the calculation the 
same elimination process was done for surveyed lands. Hence, the relationship used to 
estimate the number of unknown spotted owls was: 

acres surveyed land with greater than 20 percent 
habitat within an exclusive home range radius - number of known owls 

................................................................ - ------*------------------------ 

acres unsurveyed land with greater than 20 percent number of unknown owls 
habitat within an exclusive home range radius 

To arrive at the number of unknown owls then, rearrange the above equation is 
rearranged as follows: 

number of unknown owls = acres of unsurveyed land8 x known owls 
-------------------------------------*------------ 

acres of surveyed land 

The above methodology results in a projection of 42 territorial activity centers that are on 
or within a median spotted owl home range radius of DNR-managed lands in the five 
west-side planning units (36 in the Western Washington Cascades Province and six in the 
Western Washington Lowlands and Olympic Peninsula provinces excluding all lands in 
the OESF Planning Unit)? 

' The age class method was not used. This is because the intent was to caaluIate the amount of 
habitat on other ownerships surrounding DNR-managed lands. DNR does not have access to age class data 
for other ownerships or management jurisdictions. The data layer developed using the multiple data source 
method is the only data available for all ownerships. 

'Assume acres of unsumeyed and surveyed lands includes the process for eliminating areas with 
less than 20 percent habitat within an exclusive home range radius. 

For the western Washington Cascades, there are 124 known sites on 319,430 acres of surveyed 
lands with greater than 20 percent habitat within an exclusive home range radius. This works out to 0.0004 i 

sites per acre. Multiplying 0.0004 by 91,995 (the acres of unsurveyed lands with greater than 20 percent 
. , 

habitat within an exclusive home range radius) yields an estimate of 36 spotted owl sites on unsurveyed 
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The acreage of habitat that would be included within spotted owl circles for these 
undiscovered activity centers is estimated by multiplying the average contribution of 
habitat on DNR-managed lands to current site centers (448 acres using forests older than 
70 years as habitat and 619 acres for the multiple data source methodlo) by the number of 
undiscovered activity centers. This estimate rests on an assumption that habitat on 
unsurveyed lands occurs in a similar distribution and configuration to that on surveyed 
lands. These elements were not analyzed in detail on unsurveyed lands. This procedure 
results in an estimate of an additional 18,816 acres of habitat within spotted owl circles 
(forests older than 70 years as habitat) or 25,998 acres (multiple data source method). 

Results. Following the above four sets of assumptions (general application of incidental 
take guidelines, static owl circles, no loss of habitat to disturbance, and habitat retained at 
projected unknown sites), an evaluation of the amount of suitable spotted owl habitat that 
would be retained under Alternative A can be made. There are an estimated 60,090- 
81,427 acres of suitable spotted owl habitat within known spotted owl regulatory circles 
(circles of 1.8-mile radius in the western Washington Cascades and 2.7 miles in the 
western Washington lowlands and the Olympic Peninsula). Of this, between 32,420 and 
41,584 acres" of habitat are within circles that currently have less than 40 percent habitat. 
It is assumed that these acres will be unavailable for harvest. Between 4,995 and 5,93412 
acres of habitat on DNR-managed lands are within circles in which the 40 percent habitat 
requirement is met entirely within federal reserves. It is assumed that the habitat on 
DNR-managed lands within these circles will be available for harvest because incidental 
take would not likely occur as a result of removal of habitat on DNR-managed lands. For 
the remaining acres of suitable habitat on DNR-managed lands (i.e., those that are within 
circles that have more than 40 percent total habitat currently, but that habitat is split 
among multiple landowners and managers), it 1s assumed DNR will stay in compliance 
with take guidelines and thus the habitat will be unavailable for harvest. For projected 
sites that may occur within 2 miles of federal reserves, it is assumed that approximately 
20 percent of these sites would have more than 40 percent of their median home range 
circles in habitat on federal lands and that in these circles, habitat on DNR-managed lands 
would be available for harvest. It is also assumed that any habitat on DNR-managed 

lands. In the western Washington lowlands, there are 21 sites on 100,610 acres of surveyed lands with 
greater than 20 percent habitat within an exclusive home range radius giving 0.0002 sites per acre. 
Multiplying 0.0002 by 30,619 acres yields an estimate of six sites on unsurveyed lands. 

lo These acreage figures do account for overlap of circles which is why they are smaller than the 
figures cited previously. 

" In this instance, this lower figure is the habitat estimate based on the multiple data source 
method and the higher acreage figure is the estimate based on forests older than 70 years. This is because 
there are more spotted owl activity centers with less than 40 percent habitat based on using forests older 
than 70 years as a surrogate for habitat on DNR-managed lands (76) versus using the multiple data source 
method (67) for habitat on DNR-managed lands. 

l 2  For acres of habitat on DNR-managed lands that are within spotted owl circles with more than 
40 percent habitat in federal reserves. using forest older than 70 years gave a higher acreage estimation for 
DNR-managed lands than did the multiple data source method. This is again an exception to the overall 
pattern. 
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lands within projected owl circles that occur farther than 2 miles from federal reserves 
would be retained to comply with take guidelines. 

For the purposes of analysis, the 42 projected unknown sites were distributed by distance 
band in proportion to the distribution of acres of unsurveyed lands that had more thah 20 
percent habitat within an exclusive home range radius and the proportion of known sites 
that occur within each distance band. The results of the "moving window" analysis for 
unsurveyed lands described above were broken out by distance band to estimate where 
unknown site centers might occur. Analysis started with the assumption that the 
distribution of known sites would serve as a good predictor of how projected unknown 
sites influencing unsurveyed lands might be distributed, then examined the distribution by 
distance band of unsurveyed lands that would likely support spotted owl sites to assess 
whether the number of unknown sites that would occur in each distance band if 
distributed in the same proportion as known sites could be supported by the habitat 
patterns occurring on and around unsweyed lands. Based on the distribution of habitat 
that could support owls on unsurveyed lands. it is reasonable to assume that site center 
distribution is proportional to the distribution of known sites is reasonable. The results of 
this distribution of projected unknown site centers are in Table 4.2.7 

ffected Environment Merged EIS, 1998 



Table 4.2.7: Distribution of projected unknown spotted owl 
site centers that may influence unsurveyed 
DNR-managed lands and known sites that 
influence DNR-managed lands 

Distance from 
Federal Reserves 
(miles) 

0.0 - 2 . 0 1 ~  

Number of projected 

33 115 

Total known and 
projected site 
centers that 
influence DNR- 

148 

After subtracting acres of habitat that would be available for harvest from spotted owl 
circles in which DNR would not likely be required to provide habitat,I4 an additional 
15,700 acres (age class older than 70 method) to 21,700 acres (multiple data source 
method) of habitat would be retained around projected unknown sites. A total of between 
69,600 (age class older than 70) and 98,100 (multiple data source method) acres of 
habitat would be within spotted owl circles and unavailable for harvest. 

6.1 - 8.0 

8.1 - 10.0 

10.1 - 12.0 

>I2  

Totals 

In summary, 37 percent of the 186,000 acres of suitable spotted owl habitat on DNR- 
managed lands (forests 70 years old and older) and 27 percent of the 366,OO acres of 
habitat (using the multiple data source method) would remain to contribute to spotted owl 
activity centers. Under Alternative A, the rest of the suitable habitat outside of spotted 
owl regulatory circles on DNR-managed lands would not be managed specifically for 
spotted owl habitat. There are an additional 52,089 acres of DNR-managed forest lands 

l 3  Includes sites that may he (projected sites) or are known to be on federal reserves and within 2 
miles of DNR-managed lands. 

1 

0 

1 

2 

42 

l4  The amount of habitat that is subtracted from what we estimate to he retained around unknown 
sites is 3,136 acres using forests older than 70 years as habitat and 4,333 acres using the multiple data 
source method. These acreage figures were calculated by assuming that 20 percent of the unknown sites 
within 2 miles of federal lands would have more than 40 percent habitat on federal reserves. Thus seven 
sites multiplied by an average contribution of habitat from DNR-managed lands of 448 acres (age class 
older than 70 years) or 619 acres (multiple data source method). 
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that are older than 70 years old that will be managed as off-base lands (i.e., no harvest 
will take place on these lands) for reasons other than compliance with spotted owl take 
guidelines. These reasons include compliance with Washington Forest Practices Rules 
and DNR's Forest Resource Plan for riparian management zones and unstable slope 
protection and deferral of potential marbled murrelet habitat. (Lands managed by DNR as 
Natural Area Preserves and Natural Resource Conservation Areas are included in the 
calculation of off-base lands because they contribute habitat. They are not, however, 
legally included under the terms of the proposed HCP. See draft HCP Chapter 1, section 
on "Lands Covered," and the Implementation Agreement.) These acres of off-base lands 
older than 70 years may or may not contribute habitat to spotted owls, depending on their 
spatial arrangement. Large contiguous blocks of older forest managed to avoid take of 
marbled murrelets for example, could contribute functional habitat to spotted owls. Older 
forests in narrow riparian leave areas probably would not make a significant contribution 
to the life needs of the spotted owl. For the purposes of analysis it is assumed that any 
benefit to spotted owls from these off-base lands will be incidental. The change in the 
amount of suitable spotted owl habitat under Alternative A is summarized in Tables 
4.2.8. and Table 4.2.9. 

Table 4.2.8: Change in amount of potentially suitable 
spotted owl habitat on DNR-managed lands in 
the five west-side planning units under 
Alternative A (using forests 70 years old and 
older as habitat estimation method) 

A. Total estimated acres 
of potential suitable habitat in 1996 

186,000 

B. Estimated acres of potential 
suitable habitat unavailable for 
harvest within known spotted owl 
circles in 1996 

C. Estimated acres of potential suitable 
habitat within projected unknown 
spotted owl circles that are 
unavailable for harvest 

D. Total acres potential suitable habitat 
to be retained under Alternative A 
(B. plus C.) 
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54,300 

15,700 

70,000 

E. Acres present potential suitable 
habitat not to be managed for 
spotted owls (A. minus D.) 

116,000 



Table 4.2.9: Change in amount of potentially suitable 
spotted owl habitat on DNR-managed lands in 
the five west-side planning units under 
Alternative A (using multiple data source 
method of habitat estimation) 

A. Total estimated acres I 366,000 
of potential suitable habitat in 1996 1 

D. Total acres potential suitable habitat 
to be retained under Alternative A 
(B. plus C.) 

B. Estimated acres of potential 
suitable habitat unavailable for 
harvest within known spotted owl 
circles in 1996 

C. Estimated acres of potential suitable 
habitat within projected spotted owl 
circles that are unavailable for 
harvest 

76,400 

21,700 

DNR modeled one potential set of harvest regimes for its lands for the next 100 years 
under Alternative A. Age class distributions in 1996,2046 and 2096 are shown in Figure 
4.2 4 The model predicts that there will be approximately 253,000 acres of forests older 
than 70 years by the end of the analysis period (100 years) under Alternative A. DNR 
estimates that there would be approximately 70,00 acres of forests older than 70 years 
inside spotted owl circles by 2096. Thus, there could he 183,000 acres of forests older 
than 70 years outside of spotted owl circles by 2096. However, modeling of Alternative A 
includes the maintenance of marbled mmelet habitat. Because of the uncertainty 
associated with continuation of a policy that defers harvest of potential marbled murrelet 
habitat on DNR-managed lands for the next I00 years, it is difficult to rely on the 
presence of this projected older forest habitat for potential use by spotted owls. 

E. Acres present potential suitable 
habitat not to be managed for 
spotted owls (A. minus E.) 
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Figure 4.2.4: Age Class Distribution on DNR-managed lands 
from 1996 to 2096 - Alternative A 

Age Class by Decadal Increments 

DNR-Managed Lands in 1996 0 DNR-Managed Lands tn 2M6 

DNR Managed Lands in 2096 

Alternative B 
Under Alternative B, DNR would manage approximately 163,000 acres of its lands in the 
five west-side planning units as NRF management areas. DNR has proposed to maintain 
at least 50 percent of the area of its designated NRF management areas for nesting, 
roosting. and foraging habitat at any one time. The scale of measurement for the 50 
percent requirement is on DNR-managed lands within a watershed administrative unit. 
Thus, 8 1,500 acres of DNR-managed lands should be in NRF habitat at any one time. 
DNR proposes to manage approximately 20,400 acres in high quality nesting habitat, 
arranged in 300-acre patches, and the remaining 61,100 acres in sub-mature quality 
habitat or better. Another element of Alternative B is that it allows for degradation of 
existing old forest habitat to sub-mature habitat as long as the nest habitat patch 
requirement is met. In addition, any new habitat that is developed need only meet the 
structural characteristics of sub-mature habitat. 

This arrangement of high quality nest habitat and sub-mature habitat is proposed for the 
initial "research phase of the HCP (DNR 1996a p. IV.1). The 20,400 acres of nest 
habitat patches are deferred from harvest during the research phase of the proposed HCP. 
During this period DNR would conduct research to: (1) refine stand-level definitions of 
nest habitat in managed landscapes; (2) acquire a better understanding of what constitutes 
an adequate distribution of nesting structure at the landscape level; and, (3) develop 
silvicultural techniques to produce forest stands with sufficient nesting structure (DNR 
1996a p. IV.l). DNR's goal is to provide nest habitat in a managed landscape (DNR 
1996a p. 1V.I). Because DNR does not specify the duration of its research phase, it is 
difficult to predict the specific outcome of DNR's proposed research program. The 
language in the draft HCP however, commits DNR to provide an amount and 
configuration of spotted owl nesting habitat that is consistent with the results of research 
findings regarding both stand and landscape requirements for successful nesting. Any 
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change in level of nesting habitat would have to be approved by the US.  Fish and 
Wildlife Service (DNR 1996a p. IV.7). Further, any change that resulted in an increased 
level oftake would require that DNR and US. Fish and Wildlife Service go through an 
amendment process (DNR 1996b). Based on these commitments, it is assumed for the 
purposes of analysis that over the term of its permit period under Alternative B, DNR 
would provide at least the same level of nesring habitat in the landscape as it would 
provide during the research phase. 

The projected change in age class distribution on DNR-managed lands under Alternative 
B over the next I00 years is shown in Figures 4.2.5-4.2.7. (These figures include age 
class distribution in DNR-designated dispersal areas. Dispersal habitat is discussed under 
Criterion 3 below.) The projected change in age class distribution for NRF management 
areas only is shown in Figure 4.2.8. The change in amount of potentially suitable spotted 
owl habitat is summarized in Tables 4.2.10 and 4.2.11. 

Figure 4.2.5: Age class distribution within five west-side 
planning units under Alternative B - 1996 
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Fiaure 4.2.6: Aae class distribution within five west-side - 
&nning units under Alternative B - 2046 
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Figure 4.2.7: Age class distribution within five west-side 
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Figure 4.2.8: Age class distribution within DNR NRF areas 
from 1996 to 2096 - Alternative B 

Age Class 

As discussed for Alternative A, there are between 186,000 and 366,000 acres of 
potentially suitable nesting, roosting, and foraging habitat currently on DNR-managed 
lands. Management of DNR-managed lands under Alternative B will result in the 
development and maintenance of at least 8 1,500 acres of suitable nesting, roosting and 
foraging habitat within proposed NRF management areas in the five west-side planning 
units. DNR modeled forest growth and one potential set of harvest regimes that will meet 
the conservation commitments made in its proposed HCP, including requirements of the 
marbled murrelet, riparian, and multispecies conservation strategies. The results of 
DNR's model predict the existence of 94,859 acres of forest older than 70 years within 
NRF areas by the year 2046,27,000 acres of which will be older than 150 years. By the 
year 2096 the model shows the existence of 92,694 acres of forest older than 70 years, 
5 1,000 acres of which will be in forest stands older than 150 years old. Nesting, roosting, 
and foraging habitat maintained within NRF management areas under Alternative B 
should occur in a size and spatial arrangement useN to spotted owls because of the 50 
percent area requirement within watershed administrative units. This is a defensible 
assumption because of the proximity of NRF areas to federal reserves and because the 
average amount of habitat on NRF management areas within a WAU is 1,350 acres. 
Given the distribution of DNR-managed lands designated as NRF areas, most habitat 
patches are likely to either be contiguous or occur within a median home range distance 
of other habitat patcbes. Presently, 143,000 acres of NRF management areas (out of a 
total of 163,000) have 20 percent or more habitat within an exclusive home range radius 
(see previous description of the "moving window" analysis. These conditions will only 
improve as habitat develops on adjacent federal reserves and in NRF management areas 
that are currently below their target condition. 
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The model shows the presence of 21 1,000 acres of forests older than 70 years in areas 
that will not be managed intentionally for spotted owl NRF habitat (including dispersal 
areas) in the year 2046; 23,700 of which will be older than 150 years. In the year 2096, 
the model predicts that there will be 271,500 acres of forest older than 70 years in areas 
outside of designated NRF management areas; 94,926 acres of which will be older than 
150 years. Under Alternative B, between 1 17,5 13 and 28 1,046 acres of current 
potentially suitable habitat would not be managed specifically for spotted owls. Between 
3 1,700 and 39,100 acres of this occurs within known spotted owl circles, so is likely 
functioning as spotted owl habitat. 

'While there is a net gain of over 150,000 acres of forests older than 70 years outside of 
NRF management areas over the 100-year analysis period, it cannot be said with 
confidence what the benefit of these stands will be to spotted owls outside of NRF areas. 
Their value will depend to a large degree on spatial arrangement, proximity to sources of 
c~lonization,'~ and past disturbance history of the stands. Larger contiguous blocks have 
a higher habitat value than older forest that occurs in small patches or narrow strips. 
Stands that are distant and isolated from occupied and reproductively successful owl sites 
would not have a high probability of becoming occupied themselves. Stands with past 
harvest or natural disturbance history that left little structural complexity (i.e., a few large 
snags, large live trees and down woody debris) would not likely function as spotted owl 
habitat. For stands within NRF management areas, management regimes would be 
applied that are designed to retain and/or create structural features used by spotted owls. 
There is no such commitment for DNR-managed lands outside of NRF areas. These 
uncertainties should be kept in mind when considering the acres of forests older than 70 
years outside of NRF management areas. The change in amount of potentially suitable 
spotted owl habitat on DNR-managed lands under Alternative B is summarized in Tables 
4.2.10 and 4.2.11. 

'' See discussion of source and sink dynamics in section on demographic support, p.-64 

ffeeted Environment Merged EIS, 1998 



Table 4.2.10: Change in amount of suitable spotted owl 
habitat expected by the year 2096 for the five 
west-side planning units under Alternative B 
(habitat estimated as forests 70 years old and 
older) 

?1. Within NRF Management Areas 

Expected Suitable Habitat: 

Acres potential habitat in 1996 

Net acres to be developed to meet HCP goal of 8 1,500 acres 

Additional expected acres suitable habitat based on forest gro~.th 
and harvest model 

Acres suitable habitat in forests older than 150 years by 2096 5 1,000 

3. Outside NRF Management Areas 

Yet Change in Potential Suitable Habitat 

Acres of forests older than 70 years outside of NRF areas in 
1996 

Acres of forests older than 70 years with potential incidental 
benefit to spotted owls in 2096 

Net gain in acres of forests older than 70 years with potential 
incidental benefit to spotted owls by 2096 
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Table 4.2.11: Change in amount of potential suitable spotted 
owl habitat under Alternative B in the five west- 
side planning units using the multiple data 
source method of habitat estimation 

A. Within NRF Management Areas 

Expected Suitable Habitat: 

Acres potential habitat in 1996 

Net acres to be developed to meet HCP goal of 8 1,500 acres 

Additional expected acres suitable habitatI6 based on forest growth 
and harvest model 

11 Acres ofNRF management areas in forests older than 150 years by 

B. Outside NRF Management Areas 

Net Change in Potential Suitable Habitat 

Acres of habitat outside of NRF areas in 1996 

I Acres of forests older than 70 years with potential incidental benefit 
to spotted owls in 2096 

Net loss in acres of forest with potential incidental benefit to spotted 
owls by 2096 

'' Potential suitable habitat in terms of the forest growth model is considered forest older than 70 
years. For forest stands within NRF management areas, DNR's growth model took into account 
silvicultural regimes that would theoretically produce the structural characteristics of sub-mature habitat 
(Hanson et al. 1993) by the time a stand reached 70 years of age. 

..., , 
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Implementation of Alternative B would result in a decrease of 63-77 percent from the 
amount of potential habitat present in 1996 if just habitat to be managed for spotted owls 
is considered. Considering the total acres of forest older than 70 years that would exist in 
2096, Alternative B would result in a increase of 83 percent from current acres of forests 
older than 70 years. 

Altemative B results in the retention of 11,900 more acres of habitat that uould be 
managed specifically for spotted owls than Alternative A when using forests 70 years old 
and older to estimate habitat. This alternative results in a decrease of 16,600 acres using 
the multiple data source method of estimating hab~tat. 

Alternative C 
Under Alternative C, DNR would manage 243,496 acres of its lands in NRF 
management areas in the five west-side planning units. An additional 80,253 acres of 
designated NRF management areas occur in the Straits Planning Unit (Map 17). In this 
alternative, DNR would manage 60 percent of its lands designated as NRF management 
areas in suitable nesting, roosting, and foraging habitat at any one time. 

No degradation of existing old forest habitat is allowed in this alternative and, any habitat 
that is developed in WAUs in which there is less than 60 percent habitat will be 
developed into old forest habitat. Thus, Altemative C seeks to improve habitat quality 
over time. Alternative C does not contain the nest habitat patch component that is 
contained in Alternative B. There are also 43,000 acres of experimental areas designated 
in the South Coast Planning Unit (Map 18). These experimental areas would be 
established as 4-mile management buffers around five known spotted owl site centers on 
DNR-managed lands. They would be managed with the goal of learning how to maintain 
successfully reproducing spotted owls in actively managed landscapes. The site centers 
contained within these experimental areas would actually be part of the incidental take 
permit to reflect the risk posed by conducting research activities within spotted owl home 
ranges. 

DNR's goal under Alternative C would be to develop and maintain 146,100 acres of 
suitable nesting, roosting, and foraging habitat within NRF management areas over the 
life of the HCP. This does not include the habitat that may be maintained or developed in 
the experimental management areas in the South Coast Planning Unit. The change in 
amount of potential nesting, roosting, and foraging habitat on DNR-managed lands is 
summarized in Tables 4.2.12 and 4.2.13. 
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Table 4.2.1 2: Change in amount of suitable spotted owl 
habitat expected by the year 2096 for the five 
west-side planning units under Alternative C 
(habitat estimated as forests 70 years old and 

A. Within NRF Management Areas 
I I I/ Expected Suitable Habitat: I 

11 Acres potential habitat in 1996 I 80,495 

11 Net acres to be developed to meet HCP goal 1 65,603 

Total acres spotted owl habitat by 2096 146,100 

B. Outside NRF Management Areas 

ffected Environment Merged EIS, 1998 

Acres of forests older than 70 years outside of NRF areas in 
1996 

Acres of forests older than 70 years with potential incidental 
benefit to spotted owls in 2096 

105,503 

447,300 



Table 4.2.13: Change in amount of suitable spotted owl 
habitat expected by the year 2096 for the five 
west-side planning units under Alternative C 
(multiple data source method used to estimate 
habitat) 

11 A. Within NRF Management Areas 
I I I/ Expected Suitable Habitat: I 

Acres potential habitat in 1996 

Net acres to be developed to meet HCP goal 

Total acres spotted owl habitat by 2096: 146,100 

B. Outside NRF Management Areas 

Implementation of Alternative C would result in the maintenance and development of 
146,100 acres of nesting, roosting, and foraging habitat on DNR-managed lands. This is 
a decrease of 21 to 60 percent of total present amount of habitat estimated to be on DNR- 
managed lands in 1996. This is 64,600 more acres of habitat to be maintained and 
developed than in Alternative B and between 48,000 and 76,500 acres more habitat than 
would be retained in Alternative A. Under Alternative C, between 105,503 and 267,570 
acres of current potentially swtahle habitat would not be managed specifically for spotted 
owls. Between 11,166 and 25,844 acres of this potential habitat currently occurs within 
known spotted owl circles which is a good indication that it is actually functional spotted 
owl habitat. The remaining acres may or may not be functional spotted owl habitat. 
Other provisions of the HCP under Alternative C have been modeled and could result In 
the retention of 447.300 acres) of forest older than 70 years outside of NRF areas. but it is 
difficult to predict what proportion of this potential habitat would occur in a configuration 
that would be useful to spotted owls. 

Acres of forests older than 70 years outside of NRF areas in 1996 

Acres of forests older than 70 years with potential incidental 
benefit to spotted owls in 2096 

CHANGE IN DISTRIBUTION OF HABITAT 

Projections for the amount of habitat that would occur within each distance band from 
federal reserves were made as follows. For Alternative A, it was assumed (as described 
above) that habitat on DNR-managed lands that is w i ~ i n  circles in which over 40 percent 
of the habitat was on federal lands would be available for harvest. This amount of habitat 

267,570 

447,300 
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was subtracted from where these sites actually occur to give a spatially accurate estimate 
of habitat within distance bands from federal reserves. The acres of habitat estimated to 
be unavailable for harvest from projected unknown sites was added to acres of habitat 
within known owl circles for each distance band (for distribution of unknown sites refer 
to Table 4.2.7). It was then assumed that the remaining acres of habitat on DNR- 
managed lands within owl circles known to occur in 1996 and projected to be located on 
unsweyed lands would be standing in 2096; i.e.. none of it would be lost to natural 
disturbance, nor did the regulatory requirements change, nor did the habitat condition 
improve on any of the ownerships within an owl circle. 

For Alternative B it is assumed that on average, 50 percent of the NRF areas within each 
distance band would be in a suitable habitat condition in 100 years. For Alternative C, it 
was assumed that 60 percent of the NRF areas within each distance band would be in a 
suitable habitat condition in 100 years. The growth models run for Alternative B indicate 
that it is likely that habitat conditions will be met or exceeded by the year 2096. Similar 
model results were not available to make that assessment for Alternative C. 
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Table 4.2.14: Change in distribution of potential spotted owl 
habitat as estimated by forests older than 70 
years from 1996- 2096 for Alternatives A, B, and C 

I Acres habitat in 1996'- I Acres habitat in 2096 

potential 

resewes - 
miles managed 

lands 

Alt. B Alt. C 

Totals 185,803 70,435 65,657 80,497 70,435 81,621 146,098 
(-62.1) (-56.1) (-21.4) 

Alternative A 
Implementation of Alternative A would result in a decrease of approximately 62 percent 
of potentially suitable spotted owl habitat (forests 70 years old and older) in the five west- 
side planning units. The smallest decrease occurs in the O-2-mile distance band. 
Potential habitat in each distance band from 4-6 miles outward decreases by 80 percent or 
more. As discussed in the above section on change in amount of habitat for Alternative 
A, DNR models do predict there would be forests older than 70 years outside of spotted 
circles. It is, however, difficult to predict how much of this would actually function as 
spotted owl habitat. 

"This tabulation of habitat acreage includes habitat within known and projected unknown spotted 
owl circles for Alternative A and within NRF areas for Alternatives B and C. 

l 8  Percent change refers to change in amount of habitat within the distance band under that 
alternative in 2096 compared to total amount of habitat existing within the distance band in 1996. 
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Alternative B 
Implementation of Alternative B would result in a decrease of 56 percent of the total 
amount of potentially suitable habitat compared to what is estimated to exist in 1996. 
There is a 9 percent decrease in the 0-2-mile distance band compared to much larger 
decreases in the farther distance bands. Alternative B would provide at least 16 percent 
more habitat when compared to Alternative A (DNR harvest model indicates that there 
could be more than the target amount of habitat within NRF management areas by 2096). 
For DNR-managed lands within 4 miles of federal reserves, Alternative B would provide 
36 percent (approximately 21,000 acres) more habitat than Alternative A. This increase 
in habrtat within 4 miles of federal lands suggests a higher contribution to demographic 
support of the federal population under Alternative B than Alternative A. This issue is 
discussed further under Criterion 4: Demographic Support. 

Alternative C 
Under Alternative C, the amount of habitat on DNR-managed land within NRF 
management areas within 2 miles of federal reserves would increase by 67.7 percent from 
the total amount of habitat on DNR-managed land within 2 miles of federal reserves -- 
from 69,042 to 115,768 acres. Implementation of Alternative C would result in an 
increase of 41,930 acres or 41 percent compared to the amount of potentially suitable 
habitat on DNR-managed lands within 4 miles of federal reserves in 1996. For lands 
farther than 4 miles from federal reserves. there would be a decrease of 8 1,635 acres or 
96 percent of potential habitat that occurs on DNR-managed lands in 1996. 

Compared to Alternative A, Alternative C would increase the amount of habitat within 4 
miles of federal reserves by 85,080 acres. Compared to Alternative B, Alternative C 
would provide 64,000 more acres of habitat within 4 miles of federal reserves. The 
increase in habitat provided in Alternative C over Alternative B arises from the 
establishment of NRF management areas in the Straits Planning Unit and a higher 
percentage of habitat required within NRF areas (60 versus 50 percent). 

All three alternatives result in a loss of total potential habitat from what is on DNR- 
managed lands today, compared to the amount of potential suitable habitat predicted to be 
present in the year 2096. Given that Alternative A is the No Action alternative, a loss of 
potential habitat would occur under the current policy of owl circle management. The 
largest loss of total potential habitat over the next 100 years would occur under 
Altemative A. Most of the loss of potential habitat under Alternatives B and C as 
compared to the total amount of potential habitat on DNR-managed lands in 1996 occurs 
in areas farther than 4 miles from federal reserves. The implications of this redistribution 
are discussed below, in the sections on demographic support and maintenance of species 
distribution of the spotted owl population. 
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Criterion 2: Impact of Alternatives to Present and Future Spotted Owl Sites 
In this section, the impacts of each alternative to individual spotted owl site centers are 
assessed. The potential for incidental take of spotted owls that may occupy known site 
centers and spotted owls that are unknown but may presently occupy sites that influence 
unsurveyed DNR-managed lands is evaluated. The potential impact to spotted owl site 
centers that may become established in the future as habitat conditions improve on federal 
reserves and in NRF management areas proposed under Alternatives B and C is also 
analyzed. 

The concept of take is applied as a part of assessing the potential impacts to spotted owls 
under this criterion. Take is defined in the Endangered Species Act as actions which 
"harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or attempt to 
engage in any such conduct" involving threatened or endangered species (16 U.S.C. 5 
1532(18)). Incidental take is defined as "any taking otherwise prohibited, if such taking is 
incidental to and not the purpose of, the carrying out of an otherwise lawful activity" (50 
C.F.R. 5 17.3 (1994)). Management activities undertaken through implementation of any 
of the alternatives analyzed in this DEIS have the potential to cause incidental taking 
through harassment or harm of spotted owls. DNR would not engage in activities that 
involve pursuit, hunting, shooting, trapping, wounding, killing, capturingi9 or collecting 
spotted owls, or any activities that are legally understood as direct take under any of the 
alternatives. 

Harassment is M e r  defined in the Code of Federal Regulations as "an intentional or 
negligent act or omission which creates the likelihood of injury to wildlife by annoying it 
to such an extent as to significantly disrupt normal behavioral patterns which include, but 
are not limited to, breeding, feeding, or sheltering" (50 C.F.R. 5 17.3 (1994)). Harm is 
defined as "an act which actually kills or injures wildlife. Such an act may include 
significant habitat modification or degradation where it actually kills or injures wildlife 
by significantly impairing essential behavioral patterns, including breeding, feeding, or 
sheltering" (50 C.F.R 5 17.3 (1994)). 

The U.S. Fish and Wildlife Service considers timber harvest and anv related activities that 
disturb the breeding and nesting function of spotted owls during the breeding season to 
result in incidental harassment. U S .  Fish and Wildlife Service guidelines s~ecifv that - 
timber harvest or any related activities within a 70-acre core surrounding a nest site or site 
center of a spotted owl pair during the reproductive period could constitute harassment 
(60 Fed. Reg. 9491 (1995)). 

The US. Fish and Wildlife Service bases its interpretation of the concept of harm for 
spotted owls on research that supports the conclusions that (1) reduced amounts of 
nesting, roosting, and foraging habitat in the landscape result in lower spotted owl 
abundance and productivity rates (Hayes et al. 1989; USDI 1990; Bart and Forsman 

l 9  Temporary capturing may occur as part of any radio-telemetry or banding studies needed ro 
carry out the research commitments of Alternatives B and G .  Such activities would be covered under a 
recovery permit issued by the U.S. Fish and Wildlife Service along with the incidental take permit. 
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1992); and, (2) significant reduction of nesting, roosting and foraging habitat within a 
median home range distance of a spotted owl pair or territorial single could significantly 
increase the risk of death or injury to individual owl pairs or resident singles (60 Fed. 
Reg. 9491 (1995)). Harm then, arises from imparment of essential behavior patterns - 
breeding, feeding, and sheltering - due to lack of sufficient habitat in an owl's home range 
that provides nesting, roosting, and foraging functions. US. Fish and Wildlife Service 
guidelines for avoiding harm to spotted owls recommend the retention of a minimum of 
40 percent of the area of a median home range-sized circle around the site centers of 
territorial pairs and resident single owls in suitable nesting, roosting, and foraging habitat 
(USDI 1990). The median home range radius for the Western Washington Cascades 
Province is 1.8 miles, and 2.7 miles for the Western Washington Lowlands Province and 
the Olympic Peninsula Province (Frederick 1994). A second US. Fish and Wildlife 
Service guideline for avoidance of harm is to retain 500 acres of suitable habitat within a 
0.7-mile core of territorial spotted owl site centers (USDI 1990). 

GENERAL METHODS FOR ASSESSING INCIDENTAL TAKE 
General methods for assessing impacts to spotted owl site centers are as follows. The 
potential for incidental take to occur is assessed for Alternatives B and C because both of 
these alternatives involve applications for incidental take permits. Forest management 
under Alternative A would continue a take-avoidance policy of surveying proposed 
timber sales for spotted owl occupancy and assessing habitat conditions within 1.812.7 
miles of any discovered occupied sites. Management activities under Alternative A may 
have impacts to spotted owls and spotted owl site centers (e.g., no replacement of habitat 
over the long term), but would not likely result in incidental take as long as current policy 
is followed. Analysis of impacts of Alternative A therefore assumes that there would be 
no incidental take as defined under the Endangered Species Act. 

Impacts to spotted owl activity centers under Alternatives B and C are assessed as 
follows. First, GIS was used to draw a 1.8 or 2.7 mile radius circle around known 
territorial spotted owl activity centers. The amount of habitat within each circle was then 
estimated using the multiple data source method described above (see p. 4.2.1 - x-x) 
above) for all land ownerships within each circle. The amount of habitat on DNR- 
managed lands in each circle was also estimated using forest stands older than 70 years 
old and the resulting acreage substituted for the acreage derived from the multiple data 
source method only on DNR-managed lands. Thus two figures for total amount of habitat 
and amount of habitat on DNR-managed lands were derived for each owl circle. To 
estimate impacts to each activity center, it was asssumed that under Alternatives B and C, 
all habitat that currently exists on DNR-managed lands within known spotted owl circles 
outside of NRF management area will be harvested over the term of the HCP. The 
rescinded USFWS guidelines (USDI 1990) were generally followed for a biological 
estimation of when harm or harassment occurs to spotted owls. For the purposes of this 
analysis, spotted owls were deemed at risk of incidental t&e when (1) harvest of habitat 
on DNR-managed lands mithin a spotted owl circle reduces the habitat level from above 
40 percent to below 40 percent; and, (2) harvest of habitat on DNR-managed lands occurs 
within owl circles that are already below a 40 percent habitat level. It was also assume 
that incidental take may occur in the future when harvest of habitat on DNR-managed 
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lands by itself would not reduce habitat levels below 40 percent but less than 40 percent 
of the total amount of habitat within a circle is in a management status that can be 
expected to provide spotted owl habitat for the long term (federal reserves). In such 
cases, other landowners may have harvested habitat within the circle down to a 40 percent 
level before DNR harvests habitat on its trust lands. Under implementation of 
Alternative B, DNR would be allowed to further reduce habitat levels below 40 percent as 
part of its incidental take permit. 

Because of limitations in the spatial resolution and accuracy of our habitat data, DNR 
cannot assess with confidence when harvest of habitat on DNR-managed lands reduces 
the habitat level in the 0.7-mile core area to below 500 acres. Assessment of disturbance 
of a 70-acre core is also not quantitatively undertaken for these reasons. Howeker, the 
overall potential for harassment based on the management guidelines contained within 
each alternative can be assessed. It is acknowledged that this analysis of take-assessment 
is general. A rigorous take-assessment would require a site-by-site analysis using field- 
verified data of both amount and arrangement of habitat, proximity of habitat proposed 
for harvest to the site center, and occupancy data that was up to date. The data available 
to the DEIS analysts do not permit this detailed an assessment. 

The above described methods are directly applied to spotted owl site centers that would 
not be influenced by NRF management areas proposed in Alternatives B and C. Methods 
for assessing potential take of current and future spotted owls that are on or within a 
median home range radius of NRF management areas proposed in Alternatives B and C 
involve additional assumptions and methods due to the management strategies included 
in eacb of these alternatives. These additional methods and assumptions are described in 
the sub-sections for each alternative. 

Alternative A 
Management of DNR-managed lands that are used by spotted owls would continue on a 
site-by-site basis in Alternative A. There are 145 territorial spotted owl activity centers 
on or within 2.012.7 miles of DNR-managed lands in the five west-side planning units. 
The habitat conditions within these circles and ownership at activity centers are 
summarized in Tables 4.2.15 - 4.2.17. 
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Table 4.2.15: Summary of habitat conditions within a median 
home range radius of spotted owl activity centers 
that influence DNR-managed lands: total amount 
of habitat within spotted owl circles 

Percent total habitat in 2.0fi.7- 
mile radius spotted owl circles 

0 0 - 1 0 0  

10.1 - 2 0 0  

pairs 27 
singles 2 

(20%) 

Number of territorial activity 
centers using forests older than 
70 years as habitat estimation 
method for DNR-managed lands 

(percent of total sites that 
influence DNR-managed lands) 

pairs 5 
s~ngfes 7 

(8%) 

pars 8 
singles 3 

(7%) 

20 1 - 3 0 0  

30 1 - 4 0 0  

pairs 2 1 
singles 5 

(1 8Vo) 

pairs 11 
singles 0 

(7%) 

pars 14 
singles 4 

(12%) 

pars 27 
smgles 5 

(22%) 

pairs 5 
singles 1 

(4%) 

11 80.1 - 90.0 none 

1190.1 - 100 none 

pairs 1 18 
singles 27 

Number of territorial activity 
centers using the multiple data 
source method for estimating 
habitat 

(percent of total sites that 
influence DNR-managed lands) 

pairs 5 
singles 4 (6%) 

pairs 11 
singles 3 (10%) 

pairs 13 
singles 5 (12%) 

pairs 22 
singles 4 (26%) 

pairs 23 
singles 3 (18%) 

pairs 26 
singles 6 (22%) 

pairs I 1  
singles 0 (7%) 

pairs 7 
singles 2 (6%) 

none 

none 

pairs 118 
singles 27 

ffected Environment Merged EIS, 1998 



Table 4.2.16: Summary of habitat conditions within a median 
home range radius of spotted owl activity 
centers that influence DNR-managed lands: 
amount of habitat on DNR-managed lands 
within spotted owl circles 

Percent habitat on DNR- 
managed lands within 2.0/2.7- 
mile radius spotted owl circles 

otals 

Number of territorial activity 
centers using forests older than 
70 years as habitat estimation 
method for DNR-managed lands 

(percent of total sites influencing 
DNR-managed lands) 

pairs 87 
singles 19 (73%) 

pairs 18 
singles 4 

(15%) 

parrs 9 
smgles 3 

(8%) 

parrs 2 
smgles 0 

(1%) 

pairs 1 
singles 0 

(0.6%) 

singles 1 
(1.4%) 

pairs 0 
singles 0 

(0%) 

none 

none 

none 

pairs 118 
singles 27 

all 145 

Number of territorial activity 
centers using the multiple data 
source method for estimating 
habitat 

(percent of total sites influencing 
DNR-managed lands) 

pairs 94 
singles 16 (76%) 

pairs 10 
singles 2 (8%) 

pairs 4 
singles 6 (79.0) 

pairs 2 
singles 2 (3%) 

pairs 5 
singles 0 (3.4%) 

pairs 3 
singles 0 (2%) 

pairs 0 
singles 1 (0.6%) 

none 

none 

none 

pairs 118 
singles 27 

Merged EIS, 1998 Affected Environment 



Table 4.2.17: Landownerlmanager status at territorial activity 
centers that are on or within 2.012.7 miles of 
DNR-mananed lands in the five west-side 

I Number of territorial activity eenters Ioeated on 
Landowner or manager lands of each owner or manager 

DNR pairs 25 
singles 9 

US.  Forest Service pairs 75 
singles I I 

National Park Service pairs 8 
singles 6 

Private pairs 9 

Under Alternative A, DNR would retain habitat that contributes to known spotted owl 
activity centers and to those that are discovered through s w e y s  in the future. To the 
extent that spotted owl habitat is lost to natural or human-caused disturbance, long-term 
contribution of habitat from DNR-managed lands would decline because no new habitat 
would be developed to replace habitat lost to disturbance. Management of DNR- 
managed lands would not provide for any habitat outside of known spotted owl circles. 
In addition, loss of habitat could occur when a spotted owl site center moves and thus the 
associated circle delineating the area to kept in a 40 percent habitat condition moves. 
Habitat that was in the original circle would become available for harvest and the total 
amount of suitable spotted owl habitat would decline. In general, the impact to the - 
spotted owl population from DNR management activities under implementation of 
Alternative A would be to support known site centers at the current level of habitat 
contribution over the short and medium term, and a likely decrease in the level of support 
of the ~onulation over the lone term. There will most likelv he no increased level of 

A a - 
support from DNR-managed lands to the spotted owl population over the long term and 
thus no increased contribution to the recovery of the spotted owl population. 

It is difficult to predict how long the current distribution of known site centers as shown 
in Tables 4.2.5 and 4.2.7 may persist into the future. Any loss of current site centers 
under Alternative A would likely be the result of one or a combination of four factors: (1) 
attrition of quality and quantity of habitat from natural disturbance, (2) loss and 
fragmentation of habitat from timber harvest that is done in accordance with USFWS take 
guidelines; (3) lack of new habitat development at sites that are already marginal; and, (4) 
random environmental or demographic events that lead to extirpation of individual 
activity centers and small clusters. The operation of the first three factors would make 
current activity centers more susceptible to loss from random events. 
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In order to make some predictions about the impacts to spotted owl site centers over the 
long term, some general assumptions must be made about the potential for habitat 
conditions to improve and the likelihood that sites would persist given habitat conditions 
and proximity to other site centers. Under Alternative A, DNR-managed lands would not 
be managed to develop any additional spotted owl habitat. Private forest landowners 
without approved HCPs (at the time of this meting) in which a contribution of nesting, 
roosting, and foraging habitat will be made to k n o w  activity centers are assumed not to 
contribute any more habitat from their lands than exists today. We also assume that 
habitat on U.S. Forest Service lands to he managed as matrix under the President's Forest 
Plan will he harvested within the next 10-20 years. 

Site centers with less than 20 percent total habitat in a median home range-sized circle are 
either not likely to be occupied or if they are occupied, are not likely to remain viable for 
a long period into the future. This assertion is based on the work of Bart and Forsman 
(1992) that showed that landscapes with less than 20 percent habitat had substantially 
lower owl densities and reproductive output than landscapes with more than 60 percent 
habitat. In addition, analysis of habitat conditions around known spotted owl site centers 
in Washington State shows that 90 percent of known sites have more than 20 percent 
habitat within an exclusive home range radius. 

Spotted owl sites that currently include between 20 and 40 percent habitat within a 
median home range-sized circle are probably existing in less than optimal habitat 
conditions and would have varying likelihoods of persistence depending on the quality of 
habitat in proximity to their site centers, proximity of the site to large clusters of 
productive site centers, and potential for habitat conditions to improve over time. Sites 
with between 20 and 30 percent habitat may have intermittent occupancy, but may not 
have reproductive outputs that contribute to a stable population (Bart 1995). Sites with 
less than optimal habitat conditions that are in close oroximitv to large clusters of site - 
centers and/or in areas where forest management plans provide for improving habitat 
conditions might be expected to have a moderate likelihood of long-term persistence. - 
Conversely, sites with between 20 and 40 percent habitat within a median home range 
radius might be expected to have a low likelihood of persistence if they occur in areas 
with little chance of improving habitat conditions andior they are isolated &om potential 
sources of recolonization. 

Finally, sites with 40 percent habitat or more and that are part of medium to large clusters 
of site centers and are supported by large blocks of suitable habitat (or the potential for 
habitat conditions to improve) might he expected to have a high likelihood of persistence 
into the future. However, even sites with good habitat conditions that are isolated from 
medium to large clusters of spotted owl sites could be vulnerable to extirpation from 
random events over the long term (Thomas et al. 1990; USDI 1992b; Lamherson et al. 
1994). 

Using these general assumptions, some gross estimates can be derived of the number of 
spotted owl site centers that currently influence DNR-managed lands that might persist 
into the future under Alternative A (Table 4.2.18). Approximately half of the known site 
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centers that currently influence DNR-managed lands have a high likelihood of persistence 
based on current habitat condition, proximity to large clusters of owls and large block of 
extant habitat, and future potential to improve or maintain habitat conditions. 
Approximately 30 percent of known sites have a moderate likelihood of persistence but 
are more vulnerable to extirpation given current habitat conditions. Approximately 20 
percent of known sites are not likelj to persist into the future given current low levels of 
habitat and/or isolation from large clusters and large blocks of habitat. 

Table 4.2.18: Estimates of likelihood of long-term persistence 
of known s~otted owl site centers under 

Current Situation of Site Center 

More than 40 percent habitat within 
median home range radius circle and in 
close proximity to large clusters of 
owlsllarge blocks of habitat 

Between 20 and 40 percent habitat 
within median home range radius circle 
but in close proximity to federal 
reserves (current or future large blocks 
of habitat) 

Less than 20 percent habitat within 
median home range circle or distant 
from federal reserves or other owl 
clusters; or  site within Forest Service 
matrix 

Totals 

Number of Site Centers 
(percent of total) 

Habitat as forests 
> 70 years old 

7 1 

Multiple data 
source method 

74 

(5 1 %) 

40 

(28%) 

Likelihood of 
persistence over 
the next 100 years 

Moderate 

Lou 

This estimate can be seen as a "background" level of change in number of known site 
centers under Alternative A given the above assumptions about land management on 
other lands. The reader may refer back to Table 4.2.18 when comparing levels of 
estimated incidental take under Alternatives B and C. While DNR forest management 
activities would not lead to incidental take of owls at these sites, the fact that habitat 
conditions would likely not improve on DNR-managed lands could contribute to the 
eventual extirpation of some sites with presently marginal amounts of habitat. 

Future Site Centers. Under Alternative A, we would not expect new site centers to 
influence DNR-managed lands where they are intermingled only with private lands nor 
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would federal lands be expected to be managed for late sera1 forest conditions. One 
might, however, expect there to be new site centers on federal reserves that are adjacent 
to DNR-managed lands. At what point in the future new sites begin appearing depends 
on how quickly favorable habitat conditions develop on federal reserve lands, and how 
quickly the spotted owl population responds to improving habitat conditions. 

There are federal reserve lands that currently lack sufficient habitat to support spotted 
owls but will likely support new sites as habitat conditions improve over the next 100 
years. Under Alternative A. DNR would not manage its lands to develop new spotted 
owl habitat in addition to what currently exists within spotted owl circles. Whether or not 
any future spotted owls that establish territories on federal reserves use habitat on DNR- 
managed lands depends on whether any habitat remains on those lands. 

Recent analyses of demographic data collected from across the range of the spotted owl 
indicate that the population is declining at a rate of between 0.66 and 8.4 percent per year 
(Burnham et al. 1994). DNR developed a model for estimating when the portion of the 
owl popltlation that is supported by federal reserves may begin to stabilize and recover. 
This model is based on a range of scenarios that use the upper end of the 95 percent 
confidence interval for the combined demographic data from the Cle E l m  and Olympic 
demographic study areas to estimate population growth rates in western Washington and 
some assumptions about when habitat conditions on federal reserves would improve to 
the point that they were supporting a stable population (see section below on take of 
future activity centers under Alternative B for a full explanation of the model). The 
results of this model are variable and indicate that the population could continue to 
decline for anywhere from 5-50 years. The number of sponed owl site centers that could 
influence DNR-managed lands adjacent to federal reserves may not recover to their 
current numbers for over 100 years, or they could begin to exceed current numbers of site 
centers within 10-12 years (see Tables 4.2.23 and 4.2.26), depending on different 
scenarios for when federal reserves can provide habitat to support a stable population. 

If the population on federal reserves begins to recover within the next decade or two. it is 
possible that habitat would remain on DNR-managed lands to make a contribution to the 
support of these new sites. On the other hand, if the population continues to decline for 
several more decades, it is likely that the number of sites influencing DNR-managed 
lands will never increase from the number of known sites and unknown sites that may 
presently influence unsurveyed lands. 

Alternative B 
Under Alternative B, DNR would manage approximately 163,000 acres of its lands for 
spotted owl habitat in areas that are in close proximity to federal reserve lands. Of the 
145 known territorial spotted owl activity centers that influence DNR-managed lands, 
designated NRF mmagement areas in the proposed HCP would contribute habitat to 66 
of them (55 pairs and 11 singles). DNR-managed lands would no longer be managed for 
spotted owl habitat within the remaining 79 circles (65 pairs and 14 singles). 
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Impacts to Spotted Owl Site Centers Outside of NRF Management Areas. There are 
currently between 32,000 and 39,000 total, non-overlapping acres of potential habitat on 
DNR-managed lands within a median home range-sized circle of the 79 site centers that 
fall outside of proposed NRF areas. DNR-managed lands contribute an average of 
between 630 and 640 acres of habitat per site center to these circles. 

The results of assessment of incidental take of spotted owls at site centers outside of NRF 
management areas are summarized in Table 4.2.19. Using the multiple data source 
method for estimating habitat on DNR-managed lands, there are seven owl circles in 
which DNR-managed lands make no contribution of habitat. Using forests older than 70 
years old as a surrogate for habitat, there are 13 circles in which DNR-managed lands 
currently have no habitat. Management of DNR-managed lands under Altemative B 
would not further impact these site centers. 

There are 23 spotted owl circles outside of the proposed NRF management areas in which 
DNR-managed lands contribute between 0.1 and 0.9 percent of the area of the circle in 
habitat (use of both methods of habitat estimation yield the same number of activity 
centers in this case). Nine (using both age class only method and multiple data source 
method) of these spotted owl circles would remain above the 40 percent habitat level if 
DNR removed all habitat on its trust lands. These nine site centers would not likely be 
negatively impacted by harvest of habitat on DNR-managed lands alone. The other 13-14 
owl circles currently have less than 40 percent habitat. While harvest of habitat on DNR- 
managed lands in these circles may not have a large negative impact to the resident owls, 
it would contribute to the deterioration of the viability of the sites. These sites are thus 
considered to be at risk for incidental take of resident owls in this analysis. 

Using the age class only method for estimating habitat, there are 46 spotted owl circles in 
which habitat on DNR-managed lands constitutes 1 percent or more of the area of the 
circle. In 1 1 of these, DNR harvest of habitat would not reduce the total amount of 
habitat below 40 percent. In another five circles, DNR harvest would reduce the total 
amount of habitat below 40 percent. In the remaining 30 owl circles, DNR harvest of 
habitat would further reduce habitat from levels already below 40 percent. In the last two 
situations, involving 35 site centers, management of DNR-managed lands under 
Alternative B would likely result in incidental take of territorial spotted owls. in circles 
where harvest of habitat on DNR-managed lands alone would not bring the habitat level 
below 40 percent given present habitat conditions, incidental take of spotted owl at these 
sites may occur in the future if other landowners have reduced the habitat level to 40 
percent before DNR harvests habitat on its trust lands. This could occur at three sites 
where federal reserves do not contain more than 40 percent of the total habitat. 

The total assessment of the number of site centers at which incidental take could occur 
outside of NRF management areas, under Altemative B using the age class only habitat 
estimation method, is 5 1 (Table 4.2.19). This includes 13 circles in which habitat levels 
are already below 40 percent but removal of habitat from DNR-managed lands would 
further reduce the habitat level by less than I percent. 
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Using the multiple data source method for estimating habitat, there are spotted owl circles 
in which habitat on DNR-managed lands constitutes more than 1 percent of the area of 
the circle. In 14 of these circles, harvest of habitat on DNR-managed lands alone would 
not reduce the total amount of habitat below 40 percent. In four of these 14 circles, less 
than 40 percent of the circle is in habitat on federal reserves, so incidental take of spotted 
owls at these sites could occur in the future. In four circles, harvest of habitat on DNR- 
managed lands would by itself reduce habitat levels below 40 percent. In the remaining 
33 circles, harvest of habitat on DNR-managed lands would further reduce the amount of 
habitat from levels already below 40 percent. 

The total assessment of the nunber of site centers at which incidental take of spotted 
owls could occur using the multiple data source method of estimating habitat is 55 (see 
Table 4.2.19). This includes 14 sites activity centers in which there is less than 40 
percent total habitat and harvest of habitat on DNR-managed lands would remove less 
than an additional 1 percent of the habitat. 
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Table 4.2.19: Assessment of territorial spotted owl site centers 
for risk of incidental take outside of proposed 
NRF management areas under Alternative B 

contribution from DNR-managed Habitat using 
lands forests 70 

years old and 
1 older 

VAMo habitat on DNR-managed 11 

Number of territorial site centers Impacts to spotted 
Condition of circle/level of habitat owls from DNR 

More than 40 percent total 
iabitaU0 1 to 0 9 percent hab~tat on 
3NR-managed lands 

More than 40 percent total habitat 
ind more than 40 percent habitat 
xcurs on federal rese~es/DNR 
nanages less habitat than the margin 
ibove 40 percent 

Less than 40 percent total habttatl 
1 I to 0.9 percent habitat on DNR- 
nanaged lands 

More than 40 percent total 5 
1abitadDNR manages more habitat 
han the margin above 40 vercent2" 

More than 40 percent total habltat 
md less than 40 percent habitat 
xcurs on federal reservesDNR 
nanages less habitat than the margm 
ibove 40 oercent 

Less than 40 percent total 
iabitathnre than one percent 
iahitat on DNR-managed lands 

rotals: 
No incidental take 

Incidental take 5 1  

Habitat estimated management under 

using multiple Alternative B 

data source 
method 

5 No incidental take 

No incidental take 7 
10 No incidental take 

but impacts not likely to 
be large 

4 Incidental take 

4 Potential incidental take 
in the future 

I Incidental take 

'' Harvest of all habitat on DNR-managed lands would reduce total amount of habitat in the circle 
below 40 percent. 
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Impaets to Spotted Owls and Spotted Owl Site Centers on or Within 2.0 Miles of 
Proposed NRF Management Areas. There are 66 territorial spotted owl site centers 
that are either on or within 2 miles of DNR-managed lands that are designated for NRF 
habitat management under Alternative B (there are no designated NRF management areas 
in the Western Washington Lowlands or Olympic Peninsula spotted owl provinces). 
There are between 33,000 and 50,000 acres of habitat on NRF management areas w i t h  a 
median home range-sized circle of these site centers. The average contribution of habitat 
from DNR-managed lands per spotted owl site center for circles that overlap NRF 
management areas is between 800 and 1.100 acres. 

NRF areas would be managed to provide for at least 50 percent nesting, roosting, and 
foraging habitat measured within the WAU in which a NRF area is located. Under 
Alternative B, harvest of habitat would be allowed in NRF areas in WAUs in which there 
is more than 50 percent habitat in both NRF management areas and federal reserves (see 
DNR 1996a p. IV-8). There are currently 35 WAUs m which NRF management areas 
have less than 50 percent habitat. No harvest of habitat would occur in these WAUs until 
there is habitat in excess of 50 percent. There are 13 WAUs in which habitat levels are 
above 50 percent and adjacent federal reserve lands also have in excess of 50 percent 
habitat. Harvest of habitat in excess of 50 percent would be allowed in NRF management 
areas in these WAUs. There are 16 WAUs in which NRF management areas have more 
than 50 percent habitat, but federal reserves have less than 50 percent habitat. Harvest 
would not be allowed in NRF management areas in these WAUs unless the amount of 
habitat exceeds its current levels or habitat leveks on federal reserves exceed 50 percent 
(DNR 1996a p. IV.5). DNR growth models predict that NRF management areas will 
exceed habitat goals by 2046 (see Figure 4.2.8). 

Methods: Near-Term Impacts. Both near-term and potential long-term impacts to 
known site centers (i.e., the potential for incidental take of spotted owls to occur at these 
sites) are assessed. In order to assess impacts of management within NRF areas to 
individual site centers under Alternative B, the following assumptions are made. For 
near-term impacts, a simplifying assumption is made that site center location will remain 
static. The results of an assessment of long-term susceptibility of known site centers to 
incidental take is then incorporated into a model for predicting take of future activity 
centers. For near-term impacts we assume that harvest would only occur in NRF areas in 
WAUs in which habitat is available based on an assessment of conditions in 1996. This 
harvest would likely take place over a relatively short period of time (is., in the first 
decade). The potential for incidental take is then determined based on whether or not 
harvest of excess habitat in the WAUs in which it is available would decrease the current 
amount of habitat in individual owl circles below 40 percent. This method of assessing 
near-term incidental take does not reflect the requirements that DNR would have to meet 
under Alternative B, i.e., DNR would not be required to meet both a 50 percent habitat 
goal on NRF areas within a WAU and a 40 percent habitat requirement within spotted 
owl circles. It is simply a way to estimate how many sites could be at risk for take of 
spotted owls as a result of implementing the management guidelines for suitable spotted 
owl habitat within NRF management areas in Alternative B. 
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Results: Near-term Impacts. The projected near-term impacts to spotted owl site 
centers whose median home range-sized circle includes NRF management areas are 
summarized in Table 4.2.20. There are 36 site centers whose median home range radius 
circle falls within WAUs in which there is currently more than 50 percent suitable habitat 
in NRF areas. Harvest of this habitat in the near tern could affect these 36 currently 
known site centers." DNR's draft HCP recommends, but does not require, that any 
harvest of habitat that exceeds the 50 percent target take place away from known site 
centers first (DNR 1996a p. IV.8). If these recommendations were followed, the level of 
incidental take may be lower than if harvest of a11 habitat occurred within a median home 
range radius of known site centers. If DNR were to harvest all habitat available within 
NRF management areas under Alternative B within 2 miles of known site centers, the 
following impacts could occur. DNR's harvest of habitat would have the potential to 
reduce the total amount of habitat in 10 circles from above 40 percent to below 40 
percent. In another five, harvest would fiirther reduce the amount of habitat from levels 
already below 40 percent. In 2 1 cases, harvest of habitat on DNR NRF areas would not 
reduce the total amount of habitat below 40 percent. Thus, we expect there to be the 
potential for 15 site centers to be at risk for incidental take of spotted owls during the first 
approximately I0 years of the HCP under Alternative B. 

It should be noted that the proposed HCP prohibits harvest of spotted owl habitat within 
0.7 miles of known site centers during the breeding season. The 36 site centers that occur 
in WAUs in which suitable habitat is available for harvest would not be at risk for 
harassment of resident owls under this provision as long as the site locations were known 
at the time of harvest. Given that DNR does not propose to conduct surveys within NRF 
management areas, the protection of these sites from harassment would only occur if a 
site was happened upon accidentally during timber sale layout or another pariy conducted 
surveys in the viciniiy of planned timber sales. 

'' The assessment of near-term impacts was made using only the multiple data source method for 
estimating amounts of habitat within known territorial spotted owl circles. 
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Table 4.2.20: Assessment of incidental take of territorial 
spotted owls at site centers affected by 
mananement of DNR NRF areas under Alternative 

Further reduce amount of habitat from levels I 5 
already below 40 percent 

Effect of DNR harvest of habitat in owl circles 
in NRF areas that have greater than 50 
percent habitat 

Reduce hab~tat level from above 40 percent to 
below 40 percent 

Number of site 
centers affected 

10 

Harvest of hab~tat would not reduce amount of 
hab~tat belo% 40 percent of c~rcles 

Incidental take I1 

Impact to spotted owls 
occupying site centers 

Inctdental take 

21 

Totals 

Not likely to harm I 36 

Methods: Long-term Impacts. In the long term, harvest activities could affect spotted 
owls at all currently known site centers within 2 miles of NRF areas. The number of 
spotted owls that have established territories that use habitat within NRF management 
areas will change over time. The location of nesting and roosting sites (one or the other is 
usually mapped as the site center) will also change over time. Thus, estimating potential 
incidental take in the long term is a speculative process. However, it is still useful to 
attempt to get a picture of the magnitude of potential impacts to spotted owls over the 
long term. This task is accomplished in a two step process. The first step is to project the 
number of known sites that would he at risk for incidental take of resident spotted owls if 
all NRF management areas were at their target habitat condition. The second step is to 
construct a model to predict how the number of owls using sites in NRF management 
areas would change over time given what we know from (1) demographic modeling; (2) 
probable changes tn habitat conditions on federal reserves and other nonfederal lands; 
and, (3) population dynamics in general. The results of these two analyses constitute one 
means to assess the level of incidental take that could occur as a result of DNR 
management activities in NRF management areas. The reader should keep in mind that 
while the following analysis and discussion are based on an informed use of current 
knowledge, there is much information missing that would allow for a truly accurate 
assessment of future incidental take of spotted owls on DNR-managed lands. 

For the first step in assessing long-term impacts, it is assumed that harvest of excess 
habitat would be occurring in all WAUs because habitat will have developed on both 
federal reserve lands and NRF management areas, i.e., there will always be more than 50 
percent of NRF areas in each WAU in habitat, and habitat conditions on adjacent federal 
reserves will have improved to the point that DNR would not be required to maintain 
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more than 50 percent habitat on its NRF lands. Based on this assumption, it is fizther 
assumed that on average, 50 percent of NRF areas within each owl circle will always be 
covered by suitable habitat. This means that for owl circles in which NRF areas currently 
have less than 50 percent habitat, habitat conditions will improve and for owl circles in 
which there is more than 50 percent habitat, habitat will he harvested to bring the level 
down to 50 percent. The potential for site centers to be at risk for incidental take of 
resident spotted owls is determined to occur in two cases: (1) when harvest would occur 
in owl circles that are already below 40 percent habitat levels; or, (2) when harvest of 
habitat down to 50 percent of NRF areas within a circle would bring that circle from 
above 40 percent total habitat to below 40 percent habitat. 

If all NRF areas within known spotted owl circles were on average covered by 50 percent 
habitat, the impacts that would be expected to spotted owls occupying these sites are as 
follows. Using the multiple data source method for estimating habitat on NRF areas 
within known owl circles, there would he two owl circles in which habitat levels would 
decrease from above 40 percent total habitat to below 40 percent habitat and five owl 
circles in which habitat levels would be further reduced from levels already below 40 
percent. A total of seven known site centers could be at risk for incidental take of spotted 
owls a result of DNR management activities within NRF areas under Alternative B. 
There would be 28 owl circles in which habitat levels would decrease but the overall 
level would stay above 40 percent, 14 owl circles in which habitat levels would remain 
the same as they are today, and 17 circles in which habitat conditions would improve 
from current conditions. We would not consider any of these site centers to be at risk for 
inc~dental take of spotted owls. 

Using forests older than 70 years to estimate habitat on DNR-managed lands yields the 
following results. There would be five owl circles in which harvest of habitat on NRF 
management areas would reduce the total amount of habitat below 40 percent, and 11 
circles in which habitat levels would be reduced from levels already below 40 percent. 
Thus, 16 known spotted owl site centers would be at risk for incidental take of spotted 
owls occupying those sites as a result of DNR management activities within NRF areas 
There would be 24 circles in which habitat levels would decline but remain above 40 
percent, 18 circles in which habitat levels wodd increase, and eight in which habitat 
levels would stay the same. 
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Table 4.2.21: Assessment of incidental take of known territorial 
spotted owls affected by management of DNR NRF 
areas under Alternative B assuming 50 percent 
habitat levels on NRF areas within spotted owl 
circles 

Further reduce total amount of 
habitat from levels already 
below 40 vercent 

Effect of DNR management 
activities on habitat levels in 
owl circles that include NRF 

areas 

Reduce total hab~tat levels 
from above 40 percent to 
below 40 percent 

Incidental take 

Number of site 
centers (using forests 
older than 70 years as 

habitat) 

5 

.., . , . , .,, , , ,  , , , , , ,  

. , . ,. . 

Under Alternative B, habltat conditions will improve in areas that currently do not 
support spotted owls. As NRF areas in WAUs with little or no habitat develop more 
habitat, these areas would be available for use by spotted owls that might otherwise be 
disulaced Erom harvest in areas where the 50 uercent target has been exceeded. Also. 

Number of site 
centers (using the 

multiple data source 
method for 

esttmating hab~tat) 

2 

Totals 

- 
because NRF management areas are proposed for lands that are in close proximity to 
federal reserves, new territories are likely to be established either on federal reserves or in 
NRF areas as habitat conditions improve. Conversely, as the location of suitable habitat 
in NRF areas changes over time (i.e., when habitat levels exceed 50 percent in some 
areas, some forest would become available for harvest) it is possible that future spotted 
owls will be negatively impacted. Another important factor is that the spotted owl 
population is likely in a state of decline (Bumham et al. 1994; USDA and USDI 1994a), 
so assuming that site centers present in 1996 will exist 20-30 years from now is not 
necessarily accurate. 

Impact of 
management 
activities to 
spotted owls 

Incidental take 

Reduce total amount of 
habitat but levels remain 
above 40 percent 

Increase total amount of 
habitat in circle 

Total amount of habitat 
remains the same as 1996 
conditions 
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66 

24 

18 

8 

66 

28 

17 

14 

Not likely to 
harm 

Improve chance 
of long-term 
viability of site 

No impact from 
DNR activities 



To account for the dynamic nature of the spotted owl population and landscapes within 
NRF management areas and how this may impact future take of spotted owls that use 
these landscapes, the following analysis was conducted. 

Three simplifying assumptions were made. The first assumption is that after the first 
decade, spotted owl habitat on DNR-managed lands outside of NRF management areas 
will be insufficient to support temtorial spotted owls. The estimated incidental take of 
spotted owls according to the above analysis for owl circles outside of NRF management 
areas will occur during the first decade. This assumption focuses the current analysis on 
site centers with median home range-sized circles that include NRF management areas. 

The second assumption relies on the concept of source-sink population dynamics. Across 
their range spotted owls occupy hab~tat that varies in quality. Source sub-populations are 
those which occupy areas of high quality habitat where natality exceeds mortality. Sink 
sub-populations occupy areas of lower quality habitat were mortality exceeds natality. In 
general, source sub-populations are net exporters of individuals and sink sub-populations 
are net importers (see Criterion 4: Demographic Support for a more detailed discussion of 
source and sink dynamics). It is anticipated that the average owl habitat conditions on 
federal reserves will eventually support a source sub-population of spotted owls, and that 
the average habitat conditions on DNR-managed lands will support a sink sub-population. 
Habitat conditions on federal lands are, and will continue to be, the most important factor 
determining the size and distribution of the spotted owl population in the western 
Washington planning units. Federal reserves account for 55 percent of the spotted owl 
habitat on all ownerships in the five west-side planning units. In contrast, DNR manages 
6-14 percent of the total hab~tat in these planning units. Habitat conditions on federal 
reserves will improve over time. Overall levels of habitat on DNR-managed lands would 
decline under all HCP alternatives. Thus, federal reserves are considered the "source" 
population for spotted owls that use NRF management areas now and in the future. 

Third, it was assumed that the results of Burnham et al. (1994) provide a reasonable 
approximation of h, the population's rate of change. There are two demographic study 
areas that apply to Washington spotted owl provinces - the Olympic Peninsula study area 
and the Cle Elum study area. The values for h were averaged for these two study areas to 
give a rate of population change of ,9356. This equates to an annual rate of decline of 6.4 
percent. As discussed in the FSEIS for the President's Forest Plan OJSDA and USDI 
1994a p. 3&4-233), such a rapid rate of decline seems inconsistent with observations 
from population density studies. The average of the 95 percent confidence interval for 
this rate is 0.8789 to 0.9922. The upper limit, which equates to annual rate of decline of 
0.8 percent, may be a somewhat lower rate of decline than what is actually occuning, hut 
is likely closer to reality than the mid-point. We use ,992 as the value for h in the 
following analysis. 

A model was constructed to predict the change in the number of owl activity centers over 
time. In the model, the number of activity centers is multiplied by h each year. This 
yields the number of activity centers expected in the next year. The initial value of h is 
assumed to he 0.992. The value of h increases over time as habitat develops on federal 
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lands. Five scenarios were developed to relate h to changes in federal habitat. Each 
scenario specifies a set of conditions which determine the point in time when the 
population should be stable, i.e., h = 1.0. Beyond this point in time h continues to 
increase at the same rate until federal lands reach their maximum habitat capability. 

The first scenario 1s based on project~ons of the Interagency Scientific Committee and the 
Northern Spotted Owl Recovery Team (Thomas et al. 1990; USDI 1992b as discussed in 
USDA and USDI 1994a p. 3&4-228) Both groups projected that habitat and owls would 
continue to decline for up to 50 years before reaching a new equilibrium. Under this 
scenario, h = 1 at year 50. The other four scenarios are based on projection of habitat 
development in USDA and USDI (1994a p. 3&4-43). According to this projection, 
federal reserves should be 75 percent late-successional forest in 50 years and 80 percent 
late-successional forest in 100 years. Eighty percent was believed to be the maximum 
proportion of late-successional forest that might develop on federal reserves. The four 
scenarios differ in forest age and amount of habitat necessary to support a stable spotted 
owl population. There are no data available with which to accurately determine the 
landscape characteristics that might support a stable spotted owl population, so a range of 
plausible values were used in the model. For the initial number of spotted owl site 
centers the number of known and projected unknown centers (that might occur on 
unsurveyed lands) that occur on or within a median home range radius of NRF 
management areas and that have not been lost through incidental take at the end of the 
first decade was used. This estimate is 74 site centers (66 known sites, plus 30 projected 
unknown sites, minus 15 sites at which owls are lost to incidental take at known sites, 
minus seven sites that are lost to incidental take at projected unknown sites). 

Results. The results of the modeling exercise were variable (see Table 4.2.22). The 
population could continue to decline for between 5-50 years. The present number of site 
centers (known plus unknown) estimated to use habitat in NRF management areas (96) 
could be reached anywhere between year 24 and sometime beyond year 100. According 
to DNR growth models for Alternative B, NRF management areas would have met or 
exceeded habitat goals by year 50. 



Table 4.2.22: Alternative B - projections of the number of spotted 
owl site centers with owl circles overlapping NRF 
management areas in the five west-side planning 
units 

See text for explanation of scenarios. At year 1, h = .992. Federal reserves start at 47 percent of 
their area in habitat (USDA and USDI 1994a, Appendix G part 3 p. G - 13). 

Committee 

USDA and USDI 
(1994a) owl habitat at 
>= 120 yrs at 60 
percent of landscape 

USDA and USDI 
(1994a) owl hab~tat at 
>= 80 yrs at 60 

USDA and USDI 
(1 994a) owl hab~tat at 
>= 120 yrs at 50 

USDA and USDI 
(1994a) owl habitat at 
>= 80 yrs at 50 

I A = 1 1 Number of aetivitv c :enters that use NRF areas at time 

The proportion of these site centers that would be subject to incidental take starting in 
2046 would vary, depending on how they are situated in relation to federal reserves and 
how this distribution relative to federal reserves changes over time. Those site centers 
that have a large proportion of habitat within a median home range-sized distance in 
federal reserves would probably not be at  risk for incidental take of resident spotted owls. 
Site centers that are situated where NRF management areas constitute the majority of the 
land area in that circle would probably not be at risk for take of spotted owls because the 

'* In the remainder of the table "---" is used to indicate that the number of site centers estimated by 
the model beyond this point in time is probably too large to be realistically supported by NRF management 
areas and surrounding ownerships. The number of site centers is shown one decade beyond the estimate of 
the number of sites that currently occur in NRF management areas. 
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average habitat level would be managed to remain at 50 percent. Spotted owls whose site 
centers are situated such that federal matrix lands andlor other ownerships that do not 
provide habitat make up a large proportion of the home range could be taken by DNR 
harvest activities under Alternative B. Any site center that is located in a landscape in 
which DNR habitat provides the margin of habitat that keeps the site viable could be 
subject to repeated incidental take as habitat in Nw areas becomes available for harvest 
over the course of the HCP. 

One means of predicting the proportion of future sites that would be subject to incidental 
take is to apply the proportion of known site centers that would be taken, assuming that 
50 percent of the NRF areas within them were in a suitable habitat condition. In other 
words, the current distribution of site centers that would be vulnerable to take is viewed, 
based on the assumption that habitat levels in NRF areas within their circles would be at 
50 percent, and use this as an approximation of the proportion of activity centers that 
would be similarly vulnerable in the future. For Alternative B, this proportion was 1 I 
percent using the multiple data source method for estimating habitat, and 24 percent when 
forest older than 70 years was used to estimate habitat. 

In two of the scenarios modeled, the number of territorial owls that use NRF 
management areas never exceeds the number of sltes estimated to presently use these 
areas. In the other three scenarios, the present number is exceeded by years 24.38, and 
70 respectively. Obviously, the number of spotted owls that would be subject to potential 
take would differ depending on which scenario most closely resembles the actual 
population situation. It is fairly safe to assume that the number of owls influencing NRF 
areas will not increase indefinitely. The low end of an estimate then would be defined by 
the worst-case scenario in which the population does not stabilize for 50 years. The 
number of spotted owls sites established on or near NRF areas would decrease to 60 and 
then increase to 73 by the end of the analysis period. Based on the proportion of known 
sites that would be at risk for take of spotted owls at a 50 percent habitat level, between 
eight and 18 sites would be at risk for take of spotted owls at the highest population level 
during the analysis period. 

The high end of an estimate would be delimited by the maximum number of spotted owl 
home ranges that could overlap NRF management areas given a rapid recovery of the 
population (e.g., the population growth rate exceeds 1 within 10 years). It is very 
speculative to assign a definite number of sites because many factors determine 
population density. For the sake of analysis however, one might consider that a doubling 
of the current number of sites might approximate the maximum number that would 
eventually occur in NRF management areas. In the two most optimistic scenarios for 
attaining a stable population, the number of sites influencing NRF areas would reach 150 
at year 36 or 54. If the population remained at this level for the remainder of the analysis 
period, then between 17 and 36 sites could be at risk for harm starting at the point at 
which excess habitat is available for harvest, which would be in approximately 50 years. 
However, the proportion of sites that could be at risk for take of spotted owls could differ 
from the proportion of known sites that are at risk as the population increases much 
beyond current levels. 
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In summary, the number of sites that may be at risk for take of spotted owls, or 
biologically negative impacts in the future due to timber harvest within NRF management 
areas, will depend to a large degree on what the actual demographic situation is in 

Washington and how soon the population stabilizes due to improving habitat 
conditions on federal reserves. Where new sites are established in relation to federal 
reserves will also affect the number of sites that could be vulnerable to negative impacts 
from allowing habitat to be harvested once it exceeds the specified target level. An 
important point to keep in mind however, is that once NRF management areas are at their 
habitat goal (50 percent), these areas would provide a constant level of habitat to support 
spotted owls. This is a more certain situation than provided under Alternative A, in 
which habitat would likely decline in quantity and become increasingly fragmented. 
While a number of sites may be at risk for take of spotted owls in the future under 
Alternative B, the existence of more habitat near federal reserves as a result of 
implementing Alternative B would most likely contribute to those sites persisting and 
making reproductive contributions to the population over the long term. The same claim 
cannot be made of Alternative A. 

Management of DNR trust lands under Alternative B would result in a total estimated 
66-70 out of 145 known spotted owl site centers that would be at risk for take of spotted 
owls in the five west-side planning units (45-48 percent) in the near term. This includes 
all site centers estimated to be at risk for take of spotted owls outside of NRF 
management areas, and those site centers that would be at risk for take of spotted owls in 
the first decade as a result of harvesting habitat above target levels in NRF areas (see 
Tables 4.2.19 and 4.2.20). An additional 15 projected unknown site centers could be at 
risk for incidental take under Alternati~e B. This results in a total estimate of 81-85 
known and projected unknown site centers out of 187 total known and projected site 
centers that are at risk for incidental take of spotted owls in the near term. 

For DNR-managed lands outside of NRF areas, implementation of Alternative B would 
result in a higher level of impact to spotted owls than Alternative A. The harvest of 
habitat at these sites in Alternative B would likely take place in the first 10-20 years. 
Most of the sites that would be lost or impaired are farther than 4 miles from federal 
reserves. Thus, this alternative would contribute to a rapid decrease in the number of 
spotted owls contributing to the population in areas distant from the boundaries of federal 
lands in the western Cascades. Support to the population in the northeastern portion of 
the Olympic Peninsula (Straits Planning Unit) would also decrease, though many of these 
sites are in close proximity to habitat on federal lands, so the overall impact to the 
population is not as high as it is in areas with little federal land and little prospect for the 
development of habitat in the future. 

Alternative C 
Under Alternative G ,  DNR would manage approximately 146,100 acres of its trust lands 
for owl nesting, roosting, and foraging habitat. Of the 145 currently known territorial 
spotted owl site centers that are on or within a median home range of DNR-managed 
lands in the five west-side planning units, 108 would be within a median home range 
radius of NRF management areas under Alternative C. The remaining 37 are farther 
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from the proposed NRF areas and probably would not benefit from habitat on these lands. 
Currently, there are 49,000-55,500 acres of potential suitable spotted owl habitat in NRF 
areas that fall within median home range-sized spotted owl circles. NRF areas contribute 
an average of between 450 and 5 10 acres of non-overlapping habitat per spotted owl 
circle. 

Impaets to Known Spotted Owl Site Centers That Fall Outside of NRF Management 
Areas. Methods used for assessing potential incidental take of spotted owls at site 
centers outside of NRF areas are the same for Alternative C as for Alternative B. The 
results of the assessment of take for spotted owls at these 37 site centers are summarized 
in Table 4.2.23 and described immediately below. 

Using the multiple data source method for estimating habitat yields the following results. 
There are three spotted owl circles in which harvest of habitat on DNR-managed lands - 
would reduce the overall level of habitat from above 40 percent to below 40 percent. 
These site centers would most likely be at risk for take of spotted owls under Alternative 
C. There are an additional 14 circles in which habitat levels are currently below 40 
percent, and DNR manages habitat that amounts to more than 1 percent of the area of the 
circle. Harvest of habitat on DNR-managed lands in these circles would likely result in 
incidental take of any resident spotted owls occupying these site centers. There are six 
spotted owl circles in which current habitat levels are already below 40 percent and DNR 
manages habitat that amounts to less than 1 percent of the area of the circle. Harvest of 
habitat on DNR-managed lands in these cases would result in incidental take, as legally 
defined, although the biological impacts are not likely to be significant. 

There are five territorial spotted owl circles in which harvest of all available habitat on 
DNR-managed lands would not reduce the total habitat below 40 percent. In one of these 
five circles, more than 40 percent of the circle is in habitat on federal reserves, so even 
future harvest of habitat on DNR-managed lands would not likely result in incidental 
take. In three of these five circles, DNR manages habitat that amounts to less than 1 
percent of the area of the circle, but less than 40 percent of the area of each of these 
circles is in habitat that is in a federal reserve. Thus, harvest of habitat on DNR-managed 
lands could result in take if it is harvested after other landowners or managers have 
already harvested habitat down to the 40 percent level. However, even though take may 
technically occur in this situation, it is unlikely that the effects of harvest of habitat that is 
less than 1 percent of the circle would be biologically significant. In the last of these five 
circles, DNR manages more than I percent of the area of the circle in habitat. It is 
possible that if this habitat is harvested after other landowners or managers have 
harvested habitat down to the 40 percent level, harvest of habitat on DNR-managed lands 
could result in take of spotted owls occupying these sites. 

There are nine spotted owl circles in which DNR-managed lands currently have no 
habitat. Management under Alternative C would have no effect on these circles 
compared to Alternative A. 
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Using forests older than 70 years as the habitat estimation method yields the following 
assessment of incidental take. There are no territorial spotted owl circles in which 
harvest of all available habitat on DNR-managed lands would reduce the overall habitat 
level below 40 percent. There are 15 circles in which the current habitat level is below 40 
percent and DNR manages habitat that amounts to more than 1 percent of the area of the 
crrcle. Harvest of habitat on DNR-managed lands in these circles would likely result in 
incidental take of resident spotted owls at these site centers. There are six circles in 
which overall habitat levels are currently below 40 percent and DNR manages habitat that 
amount to less than 1 percent of the area of the circle. Take would technically result from 
harvest of habitat on DNR-managed lands in these circles, but the biological impact is not 
likely to be significant. 

There are three circles in which current levels of habitat are currently above 40 percent 
and DNR manages an amount of habitat that is less than current margin above 40 percent. 
In one of these circles, more than 40 percent of the habitat occurs on federal reserve 
lands: it is not likely that harvest of habitat on DNR-managed lands would result in 
incidental take of resident spotted owls at this site. In another of these three circles, 
DNR manages habitat that amounts to more than 1 percent of the area of circle and there 
is less than 40 percent of the circle in a federal reserve status. It is possible that if other 
landowners or managers harvest habitat down to the 40 percent level before DNR 
harvests habitat on its trust lands, DNR's harvest activities could result in incidental take. 
In the last of these three circles, DNR manages habitat that amounts to less than 1 percent 
of the area of the circle. While less than 40 percent of the circle is in habitat that is in any 
long-term reserve status, and the same possibility of future take occurs in as in the 
previous circle, it is not expected that harvest of habitat on DNR-managed lands in this 
circle would have a significant biological impact. 

There are 13 known site centers on DNR-managed lands which have no habitat. 
Management under Alternative C would have the same effect on these circles as 
Altemative A. 

... .,. 
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Table 4.2.23: Assessment of risk of incidental take of resident 
owls at site centers located outside of proposed 
NRF management areas under Alternative C 

Condition of circlellevel of habitat 
contribution from DNR-managed lands 

Number of territorial site 
centers 

Habitat as  
forests 70 
years old 
and older 

Less than 40 percent total habitat/ 0.1 to 0.9 6 
percent habitat on DNR-managed lands 

Habitat 
based on 
multiple data 
source 

NA/No hab~tat on DNR-managed lands 

More than 40 percent total hab1taW0 1 to 0 9 
percent hab~tat on DNR-managed lands 

More than 40 percent total hab~tat and more 
than 40 percent habttat occurs on federal 
reserves1DNR manages less habttat than the 
margm above 40 percent 

ore habitat than the margin above 

Less than 40 percent total habitat/more than 
one Dercent habitat on DNR-manazed lands. 

11 Totals 

13 

1 

1 

Impacts to spotted 
owls from DNR 
management under 
Alternative C 

method 

9 

3 

1 

No incidental take 

Not likely to he 
incidental take 

No incidental take 

Potential incidental 
take, but impacts not 
likely to be 
significant 

Incidental take 

Potential incidental 
take in the future 

Incidental take 

No incidental take 

Potenttat incidental 
take 

AII 

23 Harvest of all habitat on DNR-managed lands would reduce total amount of habitat in the circle 
below 40 percent. 
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Assessment of Impacts to Spotted Ow1 Site Centers That Are on or Within 2.0/2.7 
Miles of NRF Management Areas. The methods used to assess near- and long-term 
impacts to spotted owl site centers that are either on or within a median home range 
radius of NRF areas are conceptually the same for Alternatives C and B. However, under 
Alternative C, DNR would manage NRF areas within a WAU for 60 percent suitable 
habitat coverage instead of 50 percent, so all calculations are based on this 60 percent 
requirement. 

Near-Term Impacts to Known Spotted Owl Site Centers. There are currently four 
WAUs in which NRF areas currently have more than 60 percent habitat, and adjacent 
federal reserve lands also have more than 60 percent habitat. There are nine known 
territorial spotted owl circles that overlap these four WAUs. These circles could be 
impacted because habitat would be immediately available for harvest within WAUs with 
more than 60 percent habitat on both DNR NRF areas and federal reserves Of the nine 
circles that overlap WAUs in which habitat would be available for harvest, two already 
have less than 40 percent of their total area in habitat. Harvest of any habitat on DNR 
NRF areas within either of these circles would further reduce habitat levels below 40 
percent, and thus subject resident spotted owls to incidental take. In the remaining seven 
circles, the amount of habitat available for harvest is small compared to the total amount 
of habitat within the circles. Harvest of habitat that is in excess of the 60 percent target 
for Alternative C on NRF areas in any of these seven circles nould not reduce the overall 
amount of habitat in each circle below 40 percent. Thus, only two site centers are at risk 
for incidental take of spotted owls in the near term under Alternative C. 

Table 4.2.24: Assessment of incidental take of territorial 
s~otted owls affected bv manaaement of DNR 
NRF areas under ~lternative C the near term 

n NRF areas that 

vels already below 40 percent Inctdental take 

II Hasvest of habitat would not reduce amount of 
habitat below 40 percent of circles I 7 I Not likelv to harm 11 
Totals I 9 I 

Long-Term Impacts to Known Spotted Owl Site Centers. In the long term, harvest 
activities could affect all currently known site centers within 2.012.7 miles of NRF areas. 
If all NRF areas within known spotted owl circles were, on average, covered by 60 
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percent habitat, the impacts that would be expected to these activity centers are as 
follows. Using forests older than 70 years as a surrogate for habitat, there are three 
spotted owl circles in which harvest of habitat from present levels to 60 percent coverage 
on NRF lands would decrease the overall amount of habitat from above 40 percent to 
betow 40 percent. Spotted owls occupying the associated site centers would likely be 
subject to incidental take. There are six circles in which harvest of habitat in NRF areas 
would further decrease the overall amount of habitat from a level already below 40 
percent. Spotted owls occupying these six associated sites would also likely be subject to 
incidental take. There are 18 circles in which harvest of habitat would occur on DNR 
NRF areas to bring current levels to 60 percent of those NRF areas, but this harvest would 
not bring the overall level of habitat in the circles below 40 percent. Spotted owls 
occupying these sites would not likely be taken. There are 20 circles in which habitat 
levels would not change under Alternative C. There are 61 circles in which overall habitat 
conditions would improve as a result of DNR developing and maintaining 60 percent of 
N W  areas in spotted owl habitat. Thus, using forests older than 70 years as habitat, there 
would be nine of 108 known territorial spotted owl site centers that are on or within a 
home range radius of NRF areas that would be at risk for incidental take of spotted owls. 

Using the multiple data source method for estimating habitat gives the following 
assessment of impacts. There are no spotted owl circles in which harvest of habitat from 
present levels to 60 percent coverage on NRF lands would decrease the overall amount of 
habitat from above 40 percent to below 40 percent. There are two territorial spotted owl 
circles in which harvest of habitat in NRF areas would further decrease the overall 
amount of habitat from a level already below 40 percent. Spotted owls occupying these 
two associated sites would likely be subject to incidental take. There are 25 territorial 
spotted owl circles in which harvest of habitat would occur on DNR NRF areas to bring 
habitat from current levels to 60 percent of those NRF areas, but this harvest would not 
bring the overall level of habitat in the circles below 40 percent. Spotted owls occupying 
these sites would not likely be taken as a result of DNR harvest activities. There are 21 
circles in which habitat levels would not change under Alternative C. There are 61 
circles in which overall habitat conditions would improve as a result of DNR developing 
and maintaining 60 percent of NRF areas in spotted owl habitat. Thus, using the multiple 
data source method of estimating habitat levels, two out of a total of 108 known territorial 
spotted owl site centers would be at risk for incidental take of spotted owls under 
Alternative C. 
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Table 4.2.25: Assessment of incidental take of territorial 
spotted owls occupying known site centers 
affected by management of DNR NRF areas under 

Number of site 
centers (multiple data 

source method of 
habitat estimation) 

Effect of DNR management 
activities on habitat levels in 
owl circles that include NRF 

areas 

Reduce total hab~tat levels 
from above 40 percent to 
below 40 percent 

Total amount of habitat 
remains the same as 1996 
conditions 

Number of site 
centers (forests 70 
years and older as 
habitat estimation 

Further reduce total amount of 
habstat from levels already 
below 40 percent 

Reduce total amount of habitat 
but levels remain above 40 
percent 

Increase total amount of habitat 
in clrcle 

method) 

3 

Impact of 
management 

activities 

Incidental take I 0 

6 

18 

6 1 

Totals 

Incidental take 7 2 

25 

60 

Not likely to 
harm 

9 

99 

Improve chances 
of long-term 
viability of site 

2 

106 

No impact from 
DNR activities 

Incidental take II 
No incidental d l  

There are 42 site cenrers projected to occur on or within a median home range radius of 
unsurveyed DNR-managed lands. Based on the estimated distribution of these sites and 
the distribution of ~ W & e a s  under Altemative C, it is further estimated that 31 of these 
sites occur on or within a median home range radius of NRF management areas. The 
remaining I1 sites likely fall outside of NRF areas. Based on the proportion of known 
activity centers that will be incidentally taken inside (2-8 percent) and outside NRF areas 
(59-65 percent) under Alternative C, it is estimated that between 7 and 10 projected 
unknown site centers would be at risk for incidental take of resident spotted owls. 

The methods used to predict when the maximum number of spotted owl activity centers 
that may use DNR NRF areas would come into existence for Alternative C are the same 
as used for Alternative B. An initial estimate is made of the number of activity centers 
whose median home range-sized circle overlaps DNR NRF areas of 137 (108 known sites 
plus 3 1 unknown sites minus 2 sites at risk for take of spotted owls in the near term). The 
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initial rate of population growth (h) is still 0.992. The results of the population change 
model are summarized in Table 4.2.26. 

Table 4.2.26: Alternative C - projections of the number of spotted 
owl activity centers with owl circles overlapping 
NRF mananement areas in the five westside 

See text for explanation of  scenarios. At year 1, A. = ,992. Federal reserves s t a a  a t  47 percent of 
their area in habitat (USDA and USDI l994a Appendix G part 3 p. G-13). 

11 1 J. = 1 I Number of activil 

USDA and USDI 
(1994a) owl habitat at z 
80 yrs at 60 percent of 

USDA and USDI 
(1994a) owl habitat at > 
120 yrs at 50 percent of 

USDA and USDI 
(1994a) owl hab~tat a t  z 
80 yrs at 50 percent of 

Scenario 

interagency Scientific 
Committee 

USDA and USDI 
(1994a) owl habitat at z 
120 yrs at 60 percent of 
landscape 

23 yrs 

- 
10 yrs 

5 yrs 

i=i= 

a t t =  

50 yrs 

42 yrs 

To arrive at a gross estimate of the number of future activity centers that would be subject 
to incidental take, the proportion of known activity centers that overlap NRF areas in 
Alternative C that would be taken as a result of maintaining habitat levels at 60 percent of 

- 
0 

137 

137 

24 1n the remainder of the table "---" is used to indicate that the number of projected activity 
centers beyond this point in time is too large to be realistically supported by NRF areas and surrounding 
ownerships. Number of activity centers is shown one decade beyond the estimate of maximum NRF 
capacity. 
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NRF areas (between 2 and 8 percent, see Table 4.2.25) is applied to the range of number 
of sites overlapping NRF areas that might exist according to the above modeled 
scenarios. In the worst-case scenario for population recovery. 136 sites would have 
territories that overlap NRF areas by the end of the analysis period. Between three and 
eight of these sites could be at risk for take of spotted owls. This would define the 
minimum number of sites at risk for take of spotted owls. If it is conjectured that the 
population would recover under the best case scenario (h = 1 in 10 years), the number of 
sites influencing NRF management areas could double by year 52 to 274. This could be a 
reasonable maximum number of sites with territories that overlav NRF areas. In this 
case, year 50 would see the highest number of sites that would be potentially at risk for 
take of spotted owls. If the percentage of known sites that are at risk for take of spotted 
owls (applied with less confidence given substantially higher number of potential sites) is 
applied, there would be between fi ve and 22 sites that could be at risk for take of spotted 
owls. As in Alternative B, the number of times that these activity centers would be 
"taken" depends on the rate at which habitat develops and the rate at which D N R  would 
harvest it. Given that Alternative C requires a higher standard for habitat development 
(old growth versus sub-mature) and given that more habitat is required to meet target 
conditions in NRF areas in a WAU (60 percent versus 50 percent), fewer opportunities 
are expected for these sites to be taken over the time frame of the HCP than for the sites 
that are vulnerable to take in Alternative B. 

In summary, Alternative C would result in a total estimate of between 24-26 known site 
centers that are at risk for take of spotted owls, or between 16-17 percent of the total 145 
known site centers in the five west-side planning units (see Tables 4.2.23 and 4.2.24). 
An additional seven projected unknown site centers may also be at risk for take of spotted 
owls, bringing the total estimate of known and projected site centers that would be at risk 
for take of spotted owls to 3 1-33 out of 187 total known and projected site centers in the 
near term. (These totals do not include the numbers generated in the discussion of long- 
term take.) 

Altemative B results in the highest amount of incidental take as a result of D N R  
management activities. Alternative C results in lower levels of incidental take compared 
to Alternative B but higher levels compared to Alternative A. Managemen$ of D N R  trust 
lands under Altemative A (No Action) would not result in incidental take of spotted owls. 
The long-term impact from D N R  management activities to the current population would 
derive from attrition of habitat quality, loss of habitat from natural or human-caused 
disturbance, shifting locations of spotted owl site centers. and lack of management 
commitment to develop new habitat. As described in the assessment of impacts to site 
centers under Alterative A, there are 27-3 1 sites that have a low probability of long-term 
persistence. While spotted owls occupying these site centers would not be at risk for 
incidental take as a direct result of D N R  management activities under Alternative A, the 
reader should keep in mind when comparing take levels in Alternatives B and C that there 
is a background level of a potential loss of sites. 
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Criterion 3: Dispersal Habitat - A Qualitative Comparison Among 
Alternatives 

Juvenile spotted owls must disperse from their parents' territory to establish their own 
temtories and engage in reproductive activity. Adults may also disperse to establish new 
temtories if they have been displaced by logging, competition from barred owls, or if one 
member of a pair has died. In order to disperse successfully, spotted owls need sufficient 
cover to avoid predators and adequate opportunities to forage to avoid starvation. 
Evidence suggests that juveniles prefer mature and old-growth forest for roosting (Miller 
1989) and that the risk of predation during dispersal is high in open and fragmented 
landscapes (Forsman et al. 1984: Johnson 1993). In the current overall landscape, large 
areas exist between patches of suitable nesting, roosting, and foraging habitat. Dispersing 
juveniles must frequently cross such landscapes in order to establish new territories The 
persistence of the overall spotted owl population is dependent on successful movement of 
juvenile spotted owls among clusters, or sub-populations (see discussions of demographic 
support and maintenance of species distribution below) (USDI 1992b). Dispersal habitat. 
as a category distinct from nesting, roosting, and foraging habitat, describes forest types 
that are thought to provide adequate cover and forage for dispersing juveniles, but does 
not contain the structural characteristics required to support resident spotted owls (i.e., 
large contiguous patches of structurally complex mid- to late sera1 forest) (Thomas et al. 
1990). 

For this criterion, the alternatives are compared for their provision of dispersal habitat as 
a separate category from nesting, roosting, and foraging habitat. They are also compared 
in terms of total area capable of supporting owl dispersal including nesting, roosting, and 
foraging habitat. The alternatives are discussed qualitatively in terms of whether or not 
they provide for the management of dispersal habitat in areas that are important for 
movement of juveniles in order to maintain population connectivity. 

Alternative A 
DNR-managed lands under Alternative A would not be managed specifically to provide a 
dispersal habitat function, though there are likely portions of the landscape that presently 
do so by default and may continue to do so in the future. These areas include habitat that 
is maintained within spotted owl circles for the purpose of avoiding incidental take. In 
areas outside of known owl circles, there would be no intentional timing or spatial 
constraints on harvest to provide stands with characteristics of dispersal habitat at 
adequate spacing. In addition, there are many areas in which spotted owl circles do not 
overlap DNR-managed lands where population connectivity is important. For these two 
reasons, there would likely be large gaps on DNR-managed lands where forest would not 
provide a dispersal function. Thus, under Alternative A. DNR-managed lands would only 
contribute to the facilitation of movement of juvenile spotted owls from their natal 
territories to areas where they could establish new territories in an incidental manner. 
The consequences of not providing dispersal habitat for maintenance of species 
distribution are discussed under Criterion 5 below. 
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Alternatives B and C 
In addition to providing nesting, roosting, and foraging habitat, Alternatives B and C 
would establish areas m forests which would be managed to provide spotted owl dispersal 
habitat. Alternatives B and C are identical in their provision of dispersal habitat areas 
and standards for managing those areas in the west-side planning units. These 
alternatives would provide 1 15,85 1 acres of Dispersal management areas in the five west- 
side planning units (Dispersal management areas occur in the Noah Puget, South Puget, 
and Columbia planning units but not in the Straits or South Coast planning units (see 
Maps 12-14). Both Alternatives B and C would provide 50 percent of DNR-managed 
lands designated for a dispersal function within a WAU in stand conditions that meet the 
characteristics of dispersal habitat as defined in the draft HCP (DNR 1996a p. IV. 1 1,12). 
A total of 57,925 acres of Dispersal management areas would be managed to provide 
dispersal habitat conditions at any one time. 

The age class distributions of forests within Dispersal management areas under 
Alternative B in 1996,2046 and 2096 are shown in Figure 4.2.9. If we use forest stands 
that are 40 years old or older as an estimate for dispersal habitat, Dispersal management 
areas are above the target amount of habitat throughout the analysis period under 
Alternative B. There are approximately 72,000 acres of forests 40 years old and older in 
1996. This acreage drops to 66,000 acres by 2046 and increases to 76,500 acres by 
2096.25 As shown in Figure 4.2.9, approximately half of the forests older than 40 years in 
years 2046 and 2096 would be in stands older than 100 years. These age class 
distributions can be applied to Alternative C even though that alternative was not 
explicitly modeled, because the areas designated for dispersal habitat and management of 
forests for dispersal habitat are the same in Alternatives B and C. 

'' While there may be 72,000 acres of forests older than 40 years in 1996, we do not know from 
this data whether or not these acres are distributed such that 50 percent of Dispersal management areas 
within a WAU are covered by stands with the structural characteristics of dispersal habitat. DNR's forest 
growth and harvest model, however, takes into account the conssaints on stand management required to 
meet the goals set in Alternatives B and C. Thus, stands that are 40 years old and older by 2046 and 2096 
should contain the stand structure and spatial amngement specified in DNR's draft HCP. 
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Figure 4.2.9: Age class distribution within DNR dispersal - 
areas from 1996 to 2096 -Alternative 6 

Age Class 

The Dispersal management areas established in Alternatives B and C in the North Puget, 
South Puget and Columbia planning units generally match, and in some cases exceed, the 
recommendations for dispersal landscaues described in the Final Draft Reeoverv Plan for 
the Northern Spotted 04 (USDI 199%). In the North Puget Planning Unit, DNR- 
managed lands surrounding the Fimey Block that are farther than 2 miles from federal 
reserves are designated as Dispersal management areas. This region was identified as 
important for movement of juvenile spotted owls between the Finney Block to spotted 
owl conservation areas on federal lands to the north, east and south (USDI 1992b p. 117). 
In the South Puget Planning Unit, Alternatives B and C provide dispersal areas between 
Late-Successional Reserves on the Gifford Pinchot National Forest and Late-Successional 
Reserves on the Mineral Block to the west. The Final Draft Recovery Plan for the 
Northern Spotted Owl identified this as an important nonfederal landscape to facilitate 
dispersal between designated conservation areas (DCAs) in the main stem of the 
Cascades and the Mineral Block. Alternatives B and C also provide a dispersal area 
between the Cedar River watershed (City of Seattle) and the Late-Successional Reserves 
directly north of Mount Rainier National Park. This Dispersal management area is 
surrounded by other nonfederal lands that are not to be managed for any owl functions 
and thus provides a western link between lands to be managed for spotted owl nesting, 
roosting, and foraging habitat to the north and south. In the Columbia Planning Unit, 
Alternatives B and C provide a Dispersal management area in the Columbia Gorge area 
south of federal reserves in the Gifford Pinchot National Forest. This area was identified 
in the recovery plan as important for connectivity between owl populations in the Oregon 
and Washington Cascades WSDI 1992h p. 120). The dispersal areas identified in 
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Alternatives B and C are also consistent with recommendations of the Washington Forest 
Practices Board Spotted Owl Science Advisory Group (SOSAG)(Hanson et al. 1993). 
None of the alternatives provide for dispersal habitat in southwest Washington, which the 
SOSAG and the recovery team did recommend in conjunction uith nesting, roosting, and 
foraging habitat (USDI 1992b; Hanson et al. 1993). The impact of not providing either 
NRF habitat or dispersal habitat in southwest Washington is discussed under Criterion 5: 
maintenance of species distribution. 

Given that there are no provisions for dispersal habitat in Alternative A, Alternatives B 
and C obviously contribute to the facilitation of dispersal of juvenile spotted owls at a 
higher level than Alternative A. The establishment of NRF management areas in 
Alternatives B and C would provide habitat that can be used by dispersing spotted owls. 
Because NRF management areas occur within 2 miles of federal reserves, and DNR- 
managed lands designated as NRF management areas would be covered in 50 or 60 
percent suitable habitat, the effective distance between areas with large blocks of suitable 
habitat is shortened. 

Alternative C establishes NRF management areas in the Straits Planning Unit that would 
facilitate dispersal of juvenile spotted owls among clusters in that planning unit. In 
addition, the 60 percent hahifat requirement in NRF management areas within WAUs 
would provide more overall habitat and larger contiguous patches of habitat. Thus, 
Alternative C provides an overall higher contribution to the facilitation of dispersal than 
Alternative A or B. Both Alternatives B and C would also contribute habitat that mav 
incidentally facilitate dispersal of spotted owls, through the provisions for riparian habitat 
and marbled murrelet habitat in areas outside of designated Dispersal management areas - - 
and NRF management areas. The total amount of habitat that may be used by dispersing 
spotted owls is compared among alternatives in Table 4.2.27. 
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Table 4.2.27: Comparison of provision of dispersal habitat 
among alternatives for the five west-side 
planning units assuming that both Dispersal 
and MRF management areas have reached their 
target levels ofhabitat 

Dispersal habitat in 
Dispersal management 
areas 

Alternative 
(acres) 

A 0 

Suitable nesting, 
roosting, and foraging 
habitatz6 

(acres) 

70,000 

Total habitat useful to 
spotted owls for dispersal 

(acres) 

Criterion 4: Demographic Support to the Population 
Demographic support refers to the contribution of individual spotted owl territories and 
clusters of territories to the maintenance of the overall spotted owl population. Analysis 
here concerns assessing the relative contribution of each of the alternatives to 
demographic support of the spotted owl population because nonfederal lands play a role 
in decreasing the risk to the spotted owl population from extirpation in large portions of 
its range. This section first discusses why nonfederal lands make a significant 
contribution to demographic support of the population and then describes the relative 
contributions that DNR-managed lands would make under each of the alternatives. 

The importance of nonfederal lands to demographic support of the population derives 
from (1) the fact that there are risks to the population on federal lands given current 
federal land management plans; and, (2) there are portions of the owl's range in which 
federal lands aloneare not sufficient for recovery of the population Each of these 
reasons is discussed in turn. 

Risk to the Population on Federal Reserves 
Harvesting of habitat and concomitant loss of a portion of occupied territories will 
continue on federal matrix (non-reserve) lands under the President's Forest Plan (USDA 
and USDI 1994% 1994b). Analyses of the most recent demographic data indicate that the 
population is experiencing a period of decline (Burnham et al. 1994). It is possible that 
the population will continue to decline for some time, perhaps 50 years, before habitat 
conditions improve to the point where the population stabilizes (USDI 1992b; USDA and 

26~uitable nesting, roosting, and foraging habitat for Alternative A counts only habitat within 
known and projected unknown spotted owl circles. For Alternatives B and C, suitable habitat refers to 
habitat within designated NRF management areas. 
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USDI 1994a). Much controversy remains in the scientific community concerning the 
degree of risk of extinction to the northern spotted owl population during this period of 
habitat recovery or "demographic transit~on" (see Doak 1992; USDA and USDI 1994a 
p. 3&4-229-235). The SEIS team that analyzed the President's Forest Plan (USDA and 
USDI 1994a) cited strong evidence for believing that the owl population has not yet, nor 
is likely on the verge of passing a demographic threshold beyond which it could not 
recover. They nonetheless believe it is prudent to take the results from the demographic 
study areas of a declining population seriously and they suggest "...a conservative 
approach to spotted owl management ..." and continued research and monitoring of the 
spotted owl population (USDA and USDI 1994a p. 3&4-235). 

In addition, the results of two spatially explicit spotted owl population simulators indicate 
that the response of the spotted owl population to different amounts and configurations of 
habitat proposed for federal lands (including the President's Forest Plan) is highly 
dependent on the assumptions made about life history parameters (fecundity rates, adult 
survival rates, survival rates of dispersing juveniles, and rates of juvenile emigration from 
study areas). Depending on parameters used to initialize the models, the results indicate 
that the population could decline substantially or decline slowly and then stabilize 
(Raphael et al. 1994). A second model indicates that the population could behave 
unpredictably in areas with substantially less than 60 percent habitat during the period of 
habitat recovery (Lamberson et al. 1994 p. 194). The results of these models are based on 
several inputs for which empirical knowledge is uncertain, such as assumptions of 
juvenile dispersal ecology which is admittedly little understood (Lamberson et al. 1994 p. 
193) and juvenile emigration rates for which there is little data (see Holthausen et al. 
1994). Oiven this uncertainty and potential risk surrounding the spotted owl population 
over the next 
50 years, it is likely that reproductive input to the population from nonfederal clusters, 
especially those with which there is the potential for demographic interchange with 
clusters supported on federal lands, is very important to buffer against unanticipated 
population declines on federal reserves. 

The Role of Nonfederal Lands in Spotted Owl Recovery 
In general, nonfederal lands that are intermingled with, or are adjacent to, federal reserves 
are important for providing nesting, roosting, and foraging habitat to support clusters of 
owls that occur largely on federal reserves. Many of the owls with site centers on federal 
land likely use nonfederal land to meet part of their habitat needs. There are 171 
territorial site centers on federal reserves designated under the President's Forest Plan in 
Washington State that have DNR-managed land in some portion of their median home 
range-sized circle @NR 1995d; WDFW 1995~). Results of spatially explicit population 
modeling indicate that increasing cluster size above 15-25 pairs, especially above 20 
pairs, increases the likelihood that the cluster will be self-sustaining for 50-100 years 
(Thomas et al. 1990; Lamberson et al. 1992; Lamberson et al. 1994). The majority of the 
Late-Successional Reserves established in the Western UBshington Cascades and 
Olympic Peninsula provinces currently support clusters of less than 20 activity centers 
(USDA and USDI 1994a Appendix G part 3 p. G-15 - (2-16). Most of these reserves also 
have less suitable habitat than they are capable of supporting (USDA and USDI 1994a p. 
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3&4-43). Thus, contributions of activity centers and habitat that are on adjacent 
nonfederal lands provide important support to the population in terms of increasing 
cluster size and providing habitat for small to medium clusters centered on federal lands. 

Results from population models have also shown that even large clusters of spotted owls 
have an uncertain fate if they occur in areas uith less than an optimum amount of habitat 
to support that cluster (Lamherson et al. 1994 p. 193)." In the western Washington 
Cascades, two of the 22 Late-Successional Reserves currently support clusters larger than 
20 pairs. One of these reserves has 58 percent suitable habitat and the other has 48 
percent suitable habitat (USDA and USDI 1994a Appendix G part 3 p. G-15). Both of 
these levels are less than amount of habitat that these reserves could support (USDA and 
USDI 1994a p.38~4-43). In the Olympic Peninsula Province, one of 10 Late-Successional 
Reserves currently supports clusters of more than 20 activity centers. This LSR has 52 
percent suitable habitat. Larnberson et al. (1994) suggest that one way to increase short- 
term occupancy rates of clusters with less than optimal amounts of habitat is to increase 
their effective size by preserving suitable habitat in adjacent areas. 

The Interagency Scientific Committee (Thomas et al. 1990), the Northern Spotted Owl 
Recovery Team (USDI 1992b) and the FEMAT (1 993) all recognized that nonfederal 
lands play a role in the long term recovery of the spotted owl population. The recovery 
team identified several areas where nonfederal lands are needed in addition to federal 
lands to support medium to large clusters of spotted owls. In the Western Washington 
Cascades Province, these areas include nonfederal lands on the north, south and east sides 
of the Finney Block (a portion of the Mount Baker-Snoqualmie National Forest that is 
completely surrounded by nonfederal lands) in the North Cascades, nonfederal lands in 
the checkerboard ownership area of the 1-90 corridor, in the Siouxon area directly 
adjacent (on the west side) to the Gifford Pinchot Natlonal Forest, and in the Columbia 
River Gorge south of the Gifford Pinchot National Forest." In the Olympic Peninsula 
Province, the recovery team identified the Hoh-Clearwater Block on DNR-managed lands 
west of the central core of the Olympic National Park and Olympic National Forest 
Service lands as important to recovery. These lands are discussed as part of the Olympic 
Experimental State Forest (see Section 4.4.3 of this DEIS). For the Western Washington 
Lowlands Province, the role of nonfederal lands are discussed in the next section in terms 
of distribution concerns. 

27 While this optimum amount of habitat is not known, the work of Ban and Forsman (1992) 
suggests that landscapes that have more than 60 percent habitat support reproductively successful spotted 
owl populations at a relatively high density, 

2x In addition to being important for demographic support, the recovery team identified some of 
these areas for distribution concerns. Maintenance of species distribution is discussed in the next section, 
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DNR HCP Alternatives and Demographic Support: Background 
Management of DNR forest lands under each of the HCP altematives will result in 
different amounts and configurations of spotted owl nesting, roosting, and foraging 
habitat. A useful way in which to think about how well each alternative contributes to 
demographic support of the population is in terms of metapopulations and source and 
sink dynamics. Wildlife populations that occur in many semi-isolated sub-populations 
which are connected through immigration and emigration are called metapopulations 
(Levins 1970; Crilpin and Hanski 1991). Sub-populations that exist in high quality habitat 
conditions that allow for population growth can be thought of as occurring in source 
areas. Source areas produce more individuals than can be supported given their carrying 
capacity and these individuals must emigrate to survive. Habitat patches in which quality 
is low and mortality rates exceed productivity are called sink areas. Sub-populations in 
sink areas would become extirpated without periodic immigration of individuals from 
source areas. 

The overall population growth rate for metapopulations is determined by the proportion 
of the population that occurs in source areas versus the proportion of the population that 
occurs in sink areas, the spatial relationships among source and sink areas, and the 
difference between population growth rates in source areas versus sink areas. As long as 
source areas are located such that juveniles can successfully disperse to sink areas and the 
mortality rate in sink areas is not so high that few juveniles survive to reproduce within 
sink habitat patches, the overall population should remain stable. Another important 
dynamic occurs when sink areas have population growth rates that are not substantially 
smaller than one and when they are in close proximity to source areas. Under this set of 
conditions, sink areas contribute individuals to source populations, thus enhancing the 
overall genetic and demographic stability of the population. 

When sink areas become isolated from source areas, they can become highly vulnerable 
to extirpation. If sink areas from which sub-populations have been extirpated remain - - 
isolated from source areas, sub-populations can disappear from entire geographic regions. 
Further, the location of source areas and sink areas are dynamic as habitat conditions 
change over time. For example, forests mature in marginal areas such that sink areas 
eventually become source areas, or habitat patches are degraded through logging or 
natural disturbance such that source areas become sink areas. If a number of sub- 
populations in sink areas disappear without eventuai input and reestablishment from 
source areas, the total number of habitat patches that are subject to changing habitat 
conditions (i.e., the number of sink areas that have a chance of becoming source areas) 
and that support the entire metapopulation through time could decrease. The 
metapopulation would then likely be more vulnerable to extirpation. 

While there is no empirical data of population rates for clusters that occur on federal 
lands and DNR-managed lands, one can make some generalizations about habitat 
conditions and configurations on DNR-managed lands and their relationship to federal 
reserves under each of the altematives, and how these configurations could contribute to 
metapopulation dynamics and demographic support to the population. In general, areas 
with larger contiguous habitat patches which support clusters of 20 or more spotted pairs 
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will have a high likelihood of being self-sustaining (Thomas et al. 1990; Lamberson et al. 
1992; Lamberson et al. 1994; Raphael et al. 1994). One might hypothesize that over time 
such habitat blocks have the potential to act like source areas more often than they would 
act like sink areas because higher percentages of habitat in the landscape and less 
fragmentation appear to be associated with higher productivity, higher rates of occupancy. 
lower vulnerability to competition and predation, and less disruption to social dynamics 
(Bart and Forsman 1992; Carey et al. 1992; USDI 1992b; Johnson 1993; Lemkhul and 
Raphael 1993; Bart 1995.)29 

Habitat conditions should improve in federal reserves over time as forests mature and 
suitable habitat blocks become larger and less fragmented. Many of these areas will 
likely act as source areas. There will obviously be variations in habitat quality on federal 
reserves due to differences in elevation, latitude, and unpredictable environmental 
variations (such as weather-induced changes in prey populations) such that these areas 
will not always uniformly act as sources. However, for reasons stated above, federal 
reserves should have a high probability of serving as sources more often than sinks. 

Currently, DNR-managed lands that are within 4 miles of federal reserves, and thus likely 
provide habitat to spotted owls that are part of or have the potential to interact with 
clusters on federal land, probably act more often like sink areas than source areas. This 
assessment is based on the fact that the estimation of the amount of DNR-managed lands 
in suitable habitat within 4 miles of federal reserves is between 24 and 35 percent (see 
Tables 4.2.1 and 4.2.2). Suitable habitat patches on DNR-managed lands are also 
fragmented. This combination of habitat conditions would not likely support source sub- 
populations. As was discussed above, sink sub-populations can still provide demographic 
support to the population. Owl activity centers on DNR-managed lands probably do 
provide individuals to the federal source population, at least occasionally. A more 
mathematically-oriented explanation of the population parameters governing 
demographic support from DNR-managed lands can be found in Section 4.3.1. 

Alternative A 
DNR-managed lands under Alternative A would provide no more habitat than is required 
to meet the 40 percent take guidelines. Individual sponed owl territories would be 
supported at less than optimal habitat conditions under these guidelines. Habitat at a 
landscape level is likely to become more fragmented, and the ability of DNR-managed 
lands to contribute more habitat to existing owl sites or support larger clusters of activity 
centers than they do now would be limited, if not impossible. For the near term. activity 
centers that currently provide support to the federal population will continue to do so. 
While contribution of any juveniles to the poi,ulation from sites on DNR-managed lands . . - 
constitutes support to the entire metapopuiatibn and is important during periods of overall 
population decline or in areas with low population density, the habitat conditions that 
would result from implementation of Alternative A would not likely contribute to an 

29 This can only be stated hypothetically because there is still much to be learned about the 
relationship between spotted owl habitat characteristics and successful reproduction (USDI 1992b; USDA 
and USDI 1994a). 
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improving demographic situation over the long term. In addition, because the overall 
levels of habitat on DNR-managed lands would decline near federal reserves, it is likely 
that DNR-managed lands near federal lands would continue to act as sink areas rather 
than ever developing into source areas. It is also possible that the difference in 
population growth rates between source and sink areas could become larger as habitat 
conditions on DNR-managed lands deteriorate over time. In other words. the mortality 
rate in sink areas could increase from current levels. If mortality rates in sink areas are 
too high, these areas can actuall) serve as a drain on the population. 

Under Alternative A, the total amount of habitat on DNR-managed lands within 2 miles 
of federal reserves would decrease from between 27 and 34 percent to 18 percent of 
DNR-managed lands in the distance band. The total amount of habitat on DNR-managed 
lands within 4 miles of federal reserves would likely decrease from between 24 and 35 
percent to 14 percent. 

In the five west-side planning units, only 18 of 145 activity centers whose median home 
range-sized circles includes DNR-managed lands occurs farther than 4 miles from federal 
reserves. The remaining 127 territorial sites occur within 4 miles of federal reserves and 
thus have a high potential for making reproductive contributions to the population. Under 
Altemative A, DNR-managed lands would contribute the present amount of habitat or 
less to all 145 activity centers. The full range of sites that have varying probabilities of 
contributing to the population would be retained. However, as activity centers move and 
their associated regulatory circles move, or as circles become decertified, the level of 
habitat contribution to the population will decline. Habitat that is lost to attrition (e.g., 
snags and down woody debris decay over time without new input) or natural disturbance 
will also not be replaced. 

Alternative B 
Under Alternative B, DNR would manage NRF management areas such that 50 percent of 
these areas within each WAU would be in habitat at any one time. The majority of NRF 
management areas are within 2 miles of federal reserves, some NRF areas occur within 
4 miles of federal reserves, and a small percentage fall in the 4-6 mile distance band from 
federal reserves (see Table 4.214). There are no designated NRF management areas in 
the Straits or South Coast planning units. Most known spotted owl activity centers that 
influence DNR-managed lands occur within 2 miles of federal reserves (see Table 4.2.5). 

Under Altemative B, the total amount of habitat on DNR-managed lands within 2 miles 
of federal reserves would decrease from between 27 and 34 percent to 24.7 percent. 
Habitat on DNR-managed lands within 4 miles of federal reserves would decrease from 
between 24 and 35 percent to 18.7 percent of total DNR-managed lands in the 0-2 and 2-4 
mile distance bands. 

NRF management areas would contribute to 66 known activity centers, the vast majority 
of which occur within 4 miles of federal reserves. NRF management areas on DNR trust 
lands in the five west-side planning units occur in all of the areas identified by the 
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recovety team (USDI 1992b) as important for demographic support, with the exception of 
southwest Washington. 

Alternative B would provide 18,232 acres more habitat than Alternative A on DNR- 
managed lands within 2 miles of federal reserves. It would provide 21,102 more acres of 
habitat than projected under Alternative A on DNR-managed lands within 4 miles of 
federal reserves in the five west-side planning units (see Table 4.2.14). However, this 
amount will still represent an overall decrease from current conditions in the total amount 
of habitat on DNR-managed lands. Most of the decrease in habitat from current 
conditions under Alternative B is attributable to the lack of NRF management areas in the 
Straits Planning Unit. If we look at the percentage of DNR-managed lands within 4 miles 
of federal reserves that would be in habitat over the long term in the North Puget, South 
Puget and Columbia planning units under Alternative B overall habitat conditions should 
improve from a current 22.4 percent of DNR-managed lands in habitat to 24.3 percent of 
DNR-managed lands in habitat. 

While Alternative B would provide more habitat throughout the life of the HCP than 
Alternative A, neither of these alternatives would likely significantly improve DNR- 
managed lands as potential source areas for spotted owls that would interact with the 
federal population. The fact that Alternative B allows for the degradation of old forest 
habitat to sub-mature habitat except for approximately 20,000 acres of nest habitat 
patches also leads us to conclude that the overall habitat conditions provided in NRF 
areas for this alternative would not likely provide source conditions. However, the 
habitat that Alternative B would provide is more certain over time and likely to be less 
fragmented than under Alternative A. This is because Alternative B provides a 
commitment to maintain and develop habitat over time at a constant level, and because 
the required level of 50 percent of NRF management areas within a WAU would result in 
larger contiguous blocks of habitat than would a 40 percent circle guideline. Thus, we 
might expect that the difference between population growth rates would not be large 
between federal reserves and NRF management areas. Therefore, NRF areas would be in 
an adequate condition to contribute individuals to the metapopulation. 

Alternati~~e C 
Under Alternative C, DNR would manage NRF management areas such that 60 percent 
of these areas in each WAU in which they occur would be maintained in nesting. - 
roosting, and foraging habitat. NRF management areas are designated in the North Puget, 
South Puget, Columbia planning units (same as Alternative B) and within 2.7 miles of 
federal reserves in the Straits Planning Unit. 

The total amount of habitat on DNR-managed lands withm 2 miles of federal reserves 
would increase kom between 27 and 34 percent to 45 percent. The amount of habitat on 
DNR-managed lands within 4 miles of federal reserves in the five west-side vlannine - - 
units is projected to reach 33.6 percent. This would be an increase using the lower 
present habitat estimation of 24 percent, and a slight decrease from present conditions 
using the higher habitat estimation figure of 35 percent. 
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Under Alternative C, NRF management areas would contribute habitat to 108 of the 
145 known activity centers in the five west-side planning units, most of which occur 
within 4 miles of federal reserves. 

Alternative C would prov~de 71,212 more acres of spotted owl nesting, roosting, and 
foraging habitat than Alternative A on DNR-managed lands within 2 miles of federal 
reserves. It would provide 88,079 more acres of habitat than Alternative A on all DNR- 
managed lands within 4 miles of federal reserves. Implementation of Alternative C 
would provide the highest degree of contribution toward demographic support to the 
population because of higher overall habitat levels within 4 miles of federal reserves than 
would be provided under Alternatives A and B, and because NRF management areas are 
designated on a high percentage (75 percent) of all DNR-managed lands within 2 miles of 
federal reserves. It is possible that at a 60 percent habitat level on NRF areas on a WAU- 
by-WAU basis, that some DNR-managed lands could act as source areas to the 
metapopulation even though overall, DNR-managed lands within 2 miles of reserves 
would only reach 45 percent total habitat. 

DNR-managed lands farther than 4 miles from federal reserves do not have as much of an 
opportunity to make a significant contribution to the demographic support of the federal 
population than lands that are within 4 miles of federal reserves. This is simply because 
spotted owls that have established territories on the outer edge of federal reserves would 
not likely use habitat that is farther than 4 miles from their activity centers. Activity 
centers that are located farther than the dispersal capability of juvenile spotted owls from 
federal clusters have a low likelihood of contributing individuals to the main portion of 
the population supported on federal reserves. Conversely, activity centers that are located 
at great distances from federal reserves are not likely to be recolonized by dispersing 
juveniles from federal reserves. This is especially true of activity centers located farther 
than 12 miles from federal reserves, as this is farther than the mean distance that most (67 
percent) juvenile spotted owls are known to successfully disperse (Thomas et al. 1990 
Appendix P). Dispersal distances of juvenile spotted owls have been recorded at 
distances up to 76 miles though these occurrences are rare (WFPB 1995a). Juveniles 
dispersing from intermediate distances do have an opportunity to contribute demographic 
support to the popdation, though the probabiiity of successfuf dispersal is likely to 
decrease the farther the birds have to disperse through low quality habitat. 

While the number of known site centers to which DNR-managed lands would make a 
contribution decreases from Alternative A (145) to Alternatives B (66) and G (1081, those 
sites to which DNR-managed lands would make a contribution would be supported with 
more habitat over time and with more certainty that habitat would be maintained and 
developed throughout the term of the HCP. The results of our modeling show that if the 
population stabilizes sooner than 50 years, NRF areas could support more sites than they 
do at present. The amount and quality of habitat that would contribute to spotted owl site 
centers would be higher in Altemative C than in Alternatives A and B. Alternative C 
would require development of new habitat to old-forest characteristics, while Alternative 
B would allow degradation of old-forest habitat to sub-mature. Thus, the ability of NRF 
management areas to support source populations is probably lower in Altemative B than 
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in Alternative C. However, DNR's forest growth and harvest model of Alternative B 
does predict the existence of over 50,000 acres of forest older than 150 years by the end 
of the planning period within NRF management areas. There are presently only 32,000 
acres of forests older than 200 years on all DNR-managed lands within the entire five 
west-side planning units. This amount of older forest may provide more high quality 
nesting habitat than currently exists within NRF areas and would likely provide more 
opportunities for successful nesting than would be provided under Alternative A. 

Criterion 5: Maintenance of Species Distribution 
Maintaining the distribution of the spotted owl population throughout the range of 
ecological conditions and geographic locations in which the owl has historically resided 
is important to conservation of the species because it reduces the risk of widespread 
extirpation (USDI 1992b). The Northern Spotted Owl Recovery Team (USDI 1992b) 
cited four reasons why a well-distributed population reduces the risk of extirpation. The 
first is that any substantial reduction in the range would reduce the number of local 
populations contributing to the whole popuiation (the metapopulation). The fewer local 
populations, the higher the chance that large portions of the metapopulation could 
become extinct, and thus the higher chances that the entire population could go extinct. 
The second reason is that range reduction reduces the kinds of environments (i.e., forest 
types) that the spotted owl inhabits, thus subjecting the population to extirpation from 
random environmental events such as rapid change m climatic conditions, catastrophic 
loss of habitat from fires, insects, disease or volcanic eruption. With a well-distributed 
population it is unlikely that the entire population would be lost to a small number of 
such random environmental events. Third, the elevational and geographic fiinges of a 
species' range are often where a species makes the most rapid adaptations to different 
environments. Thus, losing the population at these fringes could inhibit the spotted owl's 
evolutionary capabilities. Fourth, the geographical and elevational fringes of the range 
may prove to be important in the face of climate change. The northern part of the range 
and higher elevation habitats would be important if climate change produced a warmer 
regional climate in the Pacific Northwest. If, however, climate change produced local 
cooling pockets in the Pacific Northwest (Smith 1990), lower elevation habitats and the 
southern portion of the owi's range would become important to the owl's survival as a 
species. Maintaining species distribution thus requires that clusters of breeding owls are 
maintained throughout the range of ecological conditions and geographic extent, and that 
connectivity is maintained between sub-populations throughout the range. 

The recovery team identified several areas that are of key distributional concern to the 
spotted owl population in the western Washington provinces. Nonfederal lands play a 
role in all of these areas. In the Western Washington Cascades Province, the 1-90 - 
corridor is important for maintaining population connectivity between the north and south 
Cascades. The Siouxon area was identified as important because nonfederal lands provide 
low- elevation habitat (important because this habitat type is uncommon on federal lands) 
and they support a cluster of owls in the western portion of the province. The Columbia 
Gorge area south of the Gifford Pinchot National Forest is important for population 
connectivity between the Washington and Oregon Cascades. The Mineral Block area is 
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important because it constitutes the westemmost cluster of spotted owls in the 
Washington Cascades and may serve as an important demographic link between the 
Olympic Peninsula population and the Washington Cascades. 

In the Western Washington Lowlands Province, nonfederal lands in southwest 
Washington were identified as particularly important because of the lack of federal lands 
to support spotted owls (USDI 1992b p. 109). Low population density, limited habitat, 
limited and isolated distribution of site centers, and province isolation all pose severe 
threats to the spotted owl population in this province (USDI 199211 p. 107). The Western 
Washington Lowlands Province retxesents 40 uercent of the suotted owl's historic ranee v 

in the state (Hanson et al. 1993). ioss  of the entire sub-population in this provmce would 
obviously represent a large truncation of the range of the spotted owl in Washington. The 
recovery team also raised the concern that loss of the southwest Washington population 
could demographically isolate the Olympic Peninsula sub-population from the rest of the 
spotted owl's range (USDI 1992b p. 109). This concern was analyzed in some detail by 
the federal Reanalysis Team (Holthausen et al. 1994) in their examination of the role of 
nonfederal lands in maintaining a stable sub-population on the Olympic Peninsula. While 
the results of the Reanalysis Team's work indicate that province isolation may not be as 
severe a threat as the recovery team originally thought for the Olympic Peninsula, they 
retained a tone of caution in mterpreting the results of existing demographic data 
(Holthausen et al. 1994 p. 1-2). Given the uncertainty surrounding the status of the 
spotted owl population described in the above section on demographic support, it is 
prudent to still consider the reestablishment of population connectivity in southwest 
Washington as an important factor in maintaining species distribution throughout the 
historic range of the spotted owl in Washington (see also Buchanan et al. 1994 p. 19-20). 

The DNR HCP Alternatives and Maintenance of Species Distribution 
For maintenance of species distribution, each of the alternatives is discussed in terms of 
the following: geographic extent of nesting, roosting, and foraging habitat that would be 
provided under each alternative; the certainty with which habitat would be provided over 
time; contribution to maintaining nesting, roosting and foraging habitat in a range of 
efevational gradients; and maintaining population connectivity. 

Alternative A 
Alternative A would contribute to the maintenance of species distribution in the 
following way. It would retain habitat within known spotted owl circles on DNR- 
managed lands at the level required to meet incidental take guidelines. Currently, DNR- 
managed lands contribute habitat to spotted owl activity centers throughout the historic 
range of the owl in Washington. 

However, over the next 100 years, the level of habitat contribution to known and future 
activity centers is expected to decline. Thus, current levels of contribution to 
maintenance of species distribution will also likely decline. Activitv centers in the 
Western Washington Lowlands Province are, in general. isolated from large clusters of 
activity centers and are existing under less than optimal habitat conditions. Without a 
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commitment to maintain and develop new habitat to support these activity centers, they 
will not likely persist over the next 100 years. 

Alternative A does not make a significant long-term contribution to maintaining - - - 
population connectivity. This is due to the lack of provisions to manage for dispersal 
habitat in areas identified by the recovery team as important for demographic interchange. 

Alternative B 
Alternative B contributes to the maintenance of species distribution in the following 
ways. First, it would provide a steady amount of habitat near federal reserves in the 
North Puget, South Puget, and Columbia planning units. Because most federal land is 
positioned at higher elevations than DNR-managed lands, the fact that there will be 
nesting. roosting, and foraging habitat within 2 miles of federal reserves, a wider 
elevational gradient of habitat would be provided than by federal reserves alone. Second, 
NRF management areas are designated in the Siouxon, Columbia Gorge, and Finney 
areas, which were identified by the recovery team as important for distributional concerns 
(see above). Third. Alternative B has designated Dispersal management areas in places 
where DNR-managed lands occur between and among federal reserves to facilitate 
movement of juveniles among those reserves. 

Alternative B does not designate NRF areas in the South Coast Planning Unit or in the 
portion of the Columbia Planning Unit that falls within the Western Washington 
Lowlands Province. There are 18 territorial spotted owl activity centers that occur in the 
Western Washington Lowlands Province, 11 of which occur in the South Coast Planning 
Unit and seven of which occur in the Columbia Planning Unit. Thirteen of these 18 
activity centers have median home range-sized circles that overlap DNR-managed lands. 
Thus. a large proportion of the remaining activity centers in the Western Washington 
Lowlands Province occur on or near DNR-managed lands. By not designating NRF areas 
in the South Coast Planning Unit or in the western portion of the Columbia Planning 
Unit, Alternative B leaves a significant gap in DNR's contribution to the maintenance of 
species distribution in Washington State. 

Alternative C 
Alternative C contributes to maintenance of species distribution in the following ways. 
First, it would extend the elevational gradient of suitable habitat from federal reserves in 
the North Puget, South Puget, Columbia, and Straits planning units3' (Maps 12, 13, 14, 
and 17). Second, Alternative C designates NRF management areas in the Siouxon, 
Columbia Gorge, and Finney areas, which the recovery team identified as important for 
distribution concerns (same NRF areas as in Alternative B). Third, Alternative C would 
provide dispersal habitat on DNR-managed lands that fall between federal reserves, thus 
facilitating movement of juveniles among federal reserves (same dispersal areas as in 
Alternative B; see Maps 12 through 114). 

30 NRF areas extend 2 7 miles from federal reserves m the Strarts Plannrng Unrt 
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A fowth way in which Alternative C contributes to the maintenance of species 
distribution is through the designation of experimental spotted owl management areas on 
DNR-managed lands in a 4-mile radius around five known spotted activity centers. The 
intent of these areas is to learn more about the habitat characteristics of second-growth 
forests in which sponed owls successfblly nest. This provision of Alternative C could 
allow at least five activity centers supported by DNR-managed lands to persist for at least 
the short term. However, in addition to the demographic and environmental uncertainty 
associated with small clusters and isolated activity centers, the experimental nature of the 
management areas designated under Alternative C could pose additional risks to these 
activit) centers. Alternative C would put these sites on the incidental take permit, in case 
of incidental take from experimental silvicultural treatments within the management 
areas. Thus, Alternative C does not provide any long-term certainty for support of 
spotted owl activity centers on DNR-managed lands in southwest Washington. 

Alternatives B and C would require DNR to manage forests such that the amount of 
habitat types in mid- to low elevation areas would he extended beyond what would be 
provided on federal reserves alone. Because each of these alternatives commits DNR to 
maintaining and developing habitat in specific landscapes for the tern of an HCP, there is 
more certainty associated with the ability of DNR-managed lands to continue to 
contribute middle and low elevation habitat than Alternative A. Alternative A would 
provide habitat in a wider geographic range, but at lower quality (is., more fragmented) 
and with less certainty over the long term. Alternative C contributes habitat at a higher 
level and adds NRF areas in the Straits Planning Unit. Thus Alternative C makes a 
stronger contribution of nesting, roosting, and foraging habitat that would support 
maintenance of species distribution than Alternative B. 

Alternatives B and C hoth provide dispersal habitat in areas that are important for 
population connectivity. Alternatives B and C provide the same amount of dispersal 
habitat in the same locations. Alternative A has no provision for dispersal habitat and 
thus does not contribute as well as Alternatives B and C to maintaining connectivity 
among federal reserves. 

Cumulative Effects 
The purpose of this section is to discuss the impacts of the alternatives in the context of * 

other significant actions affecting spotted owls in the five western Washington planning 
units. These actions are the President's Forest Plan, the proposed 4(d) special rule for the - - 
spotted owl, and other HGPs. 

The President's Forest Plan 
A description of spotted owl habitat provided on federal lands in the President's Forest 
Plan appears in the affected environment section (p. 4.2.1 - x). In addition, the role of 
federal reserves in terms of population recovery and maintenance is discussed hoth in the 
affected environment section and in the background for the demographic support 
criterion. 
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The single most important action affecting northern spotted owls is the implementation of 
the President's Forest Plan, but as of February 1996, the plan's implementation was not 
proceeding as was originally anticipated. Spotted owl habitat slated for protection under 
the plan has been authorized for harvest under an emergency 2-year salvage timber 
program (Pub. L. No. 104-19, 109 Stat 240 (1995)). To date, there are several timber 
sales planned within Late-Successional Reserves in the Olympic and Mount Baker- 
Snoqualmie National Forests. It is currently un!snown how many sales will eventually be 
sold and how much habitat this law will allow to be removed. Analysis of the DNR HCP 
alternatives was conducted assuming that the President's Forest Plan would provide the 
level of protection for sponed owls described in FEMAT (1993) and the FSEIS for the 
plan (USDA and USDI 1994a). If these assumptions cannot be substantiated in light of 
Public Law 104-19 or any other substantial departure from the original President's Forest 
Plan, this analysis may need to be reconsidered. 

Given the extent of habitat provided on federal reserves, the role of nonfederal lands in 
most parts of Washington State are to provide demographic support to the bulk of the owl 
population on federal lands and to facilitate dispersal among reserves. If the level of 
protection provided under the President's Forest Plan were to decrease, the role of 
nonfederal lands in spotted owl recovery would become much larger. 

The Proposed 4(d) Special Rule 
Pursuant to section 4(d) of the Endangered Species Act, special rules may be promulgated 
with respect to a particular federally listed species. Such special rules may permit 
incidental take so long as they meet the conservation needs of the listed species. US.  
Fish and Wildlife Service proposed a 4(d) special rule for the spotted owl in light of the 
significant protection provided the spotted owl through the Pres~dent's Forest Plan (60 
Fed. Reg. 9484 (1995)). This proposal would retain the application of incidental take 
restrictions in certain areas of nonfederal ownership while relaxing them in others. The 
proposal designates six Special Emphasis Areas (SEAs) in Washington State. Incidental 
take restrictions are also to apply to nonfederal lands within 2 miles of spotted owl sites 
on federal reserves for the next 2 years. In addition, 70-acre cores would be retained 
around nest sites outside of SEAs. The last relevant provision is that landowners still 
retain the opportunity to seek relief from incidental take prohibitions through habitat 
conservation plans. 

Five of the six SEAs are in or overlap the western Washington HCP planning area - the 
Finney, 1-90 corridor, Siouxon, Mineral Block and Columbia Gorge areas. The western 
Olympic Peninsula SEA is in the OESF Planning Unit. There is a large degree of overlap 
between DNR- designated NRF management areas under Alternatives B and C and the 
SEAS. NRF areas outside of SEAs within 2 miles of federal reserves also overlap with 
provisions of the proposed rule. 

Under Alternative A, circle-by-circle management would continue on DNR-managed 
lands within SEAs. USFWS, in proposing its 4(d) special rule, took into account 
"...emerging, nonfederal landowner Habitat Conservation Plans" (60 Fed. Reg. 9484 
(1995)). In its Biological Assessment of the President's Forest Plan, USFWS stated that 
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simply abiding by incidental take prohibitions within SEAs would not meet conservation 
goals for the spotted owl (USDA and USDi 1994a Appendix G). DNR's HCP proposal is 
the largest in area in Washington. Thus, the ability of the proposed 4(d) special rule to 
complement the President's Forest Plan in achieving recovery of the spotted owl would 
need to he reassessed in light of the lack of an HCP on DNR-managed lands. 

Under Alternative B. management of DNR NRF areas would increase the amount of 
habitat available to spotted owls (both NRF and dispersal) compared to the amount 
provided under Alternative A. In addition, suitable spotted owl nesting, roosting, and 
foraging habitat would be provided within 2 miles of federal reserves outside of SEAs in 
the western Cascades. Given that this provision of the proposed rule is to last for 2 years 
and then be re-examined, the amount of habitat provided by Alternatives A and B under a 
proposed 4(d) special rule may not be significantly different. If USFWS retained take 
prohibitions around "federal circles" that use DNR-managed lands for more than a 
decade, Alternative B would provide more support to these sites than Alternative A. 

Alternative C would provide more habitat to support spotted owls within SEAs than 
either of the other two alternatives. It would also provide support to the federal 
population in the Straits Planning Unit, which would exceed the overall protection to the 
population provided under the combination of a proposed 4(d) special rule and 
Alternative B or A. 

None of the alternatives, in conjunction with the proposed 4(d) special rule, provide 
habitat that would lead to an improving situation for spotted owls in southwest 
Washington. 

Other HCPs 
To date, the only HCP that has been approved in the vicinity of the five west-side 
planning units is on the timberlands of Murray Pacific Corporation in Lewis County 
(Beak Consultants, 1993, 1995). The Murray Pacific HCP is a multispecies plan that 
includes provisions for spotted owl dispersal habitat. Murray Pacific lands fall between 
the Gifford Pinchot National Forest and the Mineral Block. They also own lands within 
the Mineral Block. The Mineral Block is a disjunct portion of the Gifford Pinchot 
National Forest that constitutes the westemmost Late-Successional Reserve in the 
Western Washington Cascades Province. The dispersal habitat provisions of the Murray 
Pacific HCP provide connectivity between the western Washington Cascades population 
and a cluster of spotted owls that reside mostly on U S .  Forest Service land in the Mineral 
Block. The Northern SpottedOwl Recovery Team identified connectivity in this area as 
a recovery priority for nonfederal lands (USDI 1992b). 

Under Alternative A, the Murray Pacific HCP would provide the only dispersal link 
between the main stem of federal reserves in the western Cascades and the Mineral 
Block. If either Alternative B or C were implemented, DNR-managed lands would also 
provide dispersal habitat in the same vicinity, but to the north of the Murray Pacific 
ownership (see Map 13). Thus, either Alternative B or C would improve the ability of 
juvenile owls to disperse between the Mineral Block and the main stem of the Gifford 
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Pinchot National Forest compared to what would occur only with the Murray Pacific 
HCP. 

There are several other HCPs proposed within the five west-side planning units, including 
the recently released draft Plum Creek HCP. However, none of these proposed HCPs are 
near enough to completion allow accurate assessment of their cumulative impacts in light 
of the proposals contained within this document. 
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4.2.2 Marbled Murrelet 
This section is subdivided into two sections. The first briefly summarizes the affected 

,,. ,~ 
: 

environment for the marbled murrelet. The second describes the environmental 
i. ., , , , .'; 

,'.,, . consequences of implementing the alternatives to the marbled murrelet. 

Two action alternatives, Alternatives B and C, are considered in detail along with the No 
Action alternative, Alternative A. For the OESF, Alternatives 1, 2, and 3 are identical to 
Alternatives A, B, and C respectively. The alternatives differ in the way they define 
potential nesting habitat, the methods used to protect occupied sites, the number of 
occupied sites potential11 protected, the operative time lines of each alternative, the 
amount of information gathered on the species. and the overall conservation strategy 
used. 

A detailed discussion of the environmental consequences of each alternative can be found 
in Section 4.2.2.2 and a summaq of the environmental consequences of each alternative 
is provided in Table 4.2.34. 

4.2.2.1 Affected Environment 
This section presents information on the marbled munelet and its habitat requirements 
that will be used as the base line against which to measure the impacts of the alternatives. 
The draft HCP contains a detailed description of the marbled murrelet, including a reviexv 
of its taxonomy, physical characteristics, geographical distribution, behavior, nesting 
habitat, and a thorough discussion of habitat status in Washington and threats to the 
species (see HCP, Chapter 111). 

An analysis of the amount of munelet habitat remaining in western Washington 
completed by DNR for the draft EIS on Forest Practices rule proposals indicated there 
were 916,611 acres of old-growth and 868,317 acres of mature forests in western 
Washington below 3,500 feet in elevation and within 66 miles of saltwater (WFPB 
1995a). The analysis also mdicated that of this habitat, approximately 62,200 acres of 
old-growth and 64,656 acres of mature forests exists on state-managed lands out of a total 
of 130,104 acres of old-growth and 165,3 12 acres of mature forest on state and private 
ownerships. Therefore, as much as 7 percent of the total potential marbled murrelet 
habitat in U'ashington (both federal and nonfederal) exists on state-managed lands. In 
addition, of the habitat on nonfederal ownerships, approximately 48 percent of the old- 
growth and 39 percent of mature forests are located on state-managed lands. This habitat 
represents a significant amount of the old-growth and mature forest nesting habitat 
available to the marbled murelet. 

Habitat Status in Washington. Estimates of the amount of potential marbled murrelet 
nesting habitat in Washington have been made using satellite data developed by the 
Washington Department of Fish and Wildlife (WDFW) and modified by DNR (see 
Raphael et al. 1995; WFPB 1995a; data developed by Eby and Snyder 1990 and updated 
by Collins 1993). These estimates were based on broad definitions of old-growth and 
large-saw forests. The amount of potential nesting habitat by ownership based on these 
estimates is shown in Table 4.2.28. 
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Current Habitat Protection 
Estimates of the amount of murrelet habitat present on various land ownerships in 
western Washington were derived from a GIS analysis completed for the draft EIS on 
Forest Practices rule proposals for the marbled murrelet ( W P B  1995a). This analysis 
used Landsat data from 1988 that has been updated to reflect remaining habitat as of 
1994. Old growth in this study was defined as stands with greater than or equal to e~ght 
dominant trees per acre greater than or equal to 32 inches diameter at breast height (dbh) 
associated with the presence of greater than or equal to 12 co-dominant trees per acre 
with a diameter greater than 16 inches. The presence of a multi-layered canopy, snags and 
down logs were also criteria. In addition, to be considered marbled murrelet habitat, old- 
growth stands had to be located within 66 miles of marine waters and below 3,500 feet in 
elevation. These limits were chosen because studies in Washington have shown that 99 
percent of the breeding sites have been located within these zones (WFPB 1995a). 

For all ownerships, old-growth habitat estimated to be present in western Washington 
from this analysis was 916,611 acres. Potential nesting habitat is protected in Olympic 
and North Cascades National Parks, wilderness areas, state parks, federal wildlife refuges. 
and through the President's Forest Plan. Within 66 miles of the coast and below 3,500 
feet in elevation in Washington, approximately 342,832 acres of old growth exists within 
national parks, 440,088 acres in wilderness areas or areas included in the President's 
Forest Plan, 702 acres in state parks, and 26 acres in federal wildlife refuges (WFPB 
1995a). In summary, 783,648 acres of potential nesting habitat in westem Washington 
may receive some protection by these land designations. Some of this habitat may not be 
protected on tribal lands. Old grovdh on tribal lands was estimated to be 3,609 acres. A 
small amount of habitat was also located on other federal and state ownerships where 
guidelines concerning the protection of this habitat are &own. These estimates indicate 
that approximately 86 percent of the old-growth forests in western Washington is located 
on federal lands with the majority of this habitat receiving protection. Habitat without 
current regulatory protection includes 62,200 acres of old growth on DNR-managed lands 
and 67,154 acres of old growth on private lands. Therefore, approximately 7 percent of 
the old-growth habitat in western Washington is managed by DNR and an additional 7 
percent is located on private lands. 

President's Forest Plan 
The Secretaries of Agriculture and Interior adopted the President's Forest Plan in April 
1994 (USDA and USDI 1994a). Marbled murrelets and their habitat on federal lands 
were specifically considered in this plan. Potential marbled murrelet nesting habitat, 
defined as stands dominated by conifers that were at least 21 inches dhh and characterized 
by a multi-story canopy, are specifically considered in this ecosystem approach to the 
management of late-successional forests (FEMAT 1993). In this plan, it was estimated 
that approximately 94 percent of the 969,200 acres of potential nesting habitat estimated 
to be available on federal land in western Washington is protected by the plan's Late- 
SuccessionaI Reserves (304,800 acres), Adaptive Management Areas (56,600 acres), and 
Riparian Reserves (13,200 acres) or through Congressionally or Administratively 
Withdrawn Areas (534,100 acres) (FEMAT 1993). These are much higher estimates of 
habitat protected than those developed by the GIS analysis for the Washington Forest 
Practices Rules (WFPB 1995a). 
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Two separate assessments were made by the President's Forest Plan Marbled Murrelet 
Working Team of the effectiveness of providing protection for marbled murrelets. One 
assessed only the sufficiency of habitat to provide for a well-distributed population on 
federal lands for 100 years and resulted in an 80 percent likelihood of such an outcome. 
The second assessment examined the probability of having a viable population of 
marbled murrelets on federal lands for 100 years with all factors (such as habitat on state 
and private lands, at-sea conditions, ctc.) influencing murrelets considered and resulted in 
a 60 percent likelihood. 

The analysis team stated that in some parts of the range of the marbled murrelet. 
nonfederal lands are key to maintaining the existing distribution of marbled murrelets and 
proLiding for potential recovery of the species and ..." management and development of 
munelet habitat on private and state lands couid provide for a higher viability rating and 
an increased likelihood that the ecosystem plan adopted on federal lands will maintain 
marbled murrelets for the long-term" (FEMAT 1993). 

U.S. Fish and Wildlife Service Critical Habitat 
On January 27, 1994, USFWS originally proposed designation of marbled munelet 
critical habitat in Washington, Oregon and California (59 Fed. Reg. 3811 (1994)). From 
the comments received regarding the first designation and additional information 
available, the service amended the proposed designation of critical habitat on August 10, 
1995. Comments from the public on this second proposal were due October 10. 1995. 

Critical habitat is defined in section 3(5)(A) of the Endangered Species Act as the specific 
areas within the geographical area occupied by the species on which are found those 
physical and biological features essential to the conservation of the species, or which 
require special management considerations or protection. Critical habitat receives 
consideration under section 7 of the act with regard to actions carried out, authorized. or 
funded by a federal agency. As such, designation may affect nonfederal lands only where 
such a federal nexus exists. Federal agencies must ensure that their actions do not result 
in the destruction or adverse modification of critical habitat. 

.41salication of the selection criteria in the designation of critical habitat resulted in the . . - 
proposed designation of man). ofthe mapped l.atc-Successional Reser\cs \iitllin marbled 
rnurrcler ;.ones 1 and 2. as described in the I'orest llcos!srem hlanagemenl Assessnienr 
Team report (I:IIM4'1' 1 9 0 3  I .  Application ufthcsc. criteria also resultd in the \li.signatiw 
ot'nonli.dcra1 lands. whew t>deral lnnils alone \\ere judgd lo be insuliicient in pro\iding - 
suitable nesting habitat for the recovery of the species. A proportion of DNR-managed 
lands were proposed for critical habitat designation where federal lands were limited or 
nonexistent. DNR-managed lands in southwest Washington are particularly important. 
Some private lands were proposed as critical habitat because they also provided essential 
elements. These designations included areas in the lowlands of northern Washington and 
land supporting known occupied sites in southwest Washington. 

In western Washington, critical habitat designations included Congressionally Withdrawn 
Areas (1,800 acres), Late-Successional Reserves (1,220,200 acres), DNR-managed lands 
(426,800 acres) and private lands (2,500 acres). U S .  Fish and Wildlife Service stated that 
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any lands within critical habitat that are included in a habitat conservation plan that 
addresses the conservation of the marbled murrelet will be subsequently excluded from 
critical habitat designation while an HCP approved by USFWS is in effect. According to 
state regulations, when critical habitat is designated by the federal government, actions 
within these areas automatically become Class IV-Specials and a SEPA checklist is 
required. Much of state-managed and private land designated in the USFWS critical 
habitat rule are also being included in potential habitat conservation plans. 

U.S. Fish and Wildlife Service Spotted Owl Proposed 4(d) Special 
Rule 
Restrictions on "take" are currently imposed in all of the northern spotted owl's range. On 
February 7, 1995, the USFWS proposed a rule using section 4(d) of the Endangered 
Species Act, to impose "take" prohibitions only where USFWS finds it necessary and 
advisable. Under the proposed rule, the incidental take of spotted owls in the course of 
timber harvest and related activities on specified nonfederal lands in Washington and 
California would not be prohibited. The proposal does not include the marbled murrelet 
but could result in the loss of some old-growth habitat in areas designated for the rule. A 
final 4(d) special rule has not been adopted at this time. 

U.S. Fish and Wildlife Service Draft Recovery Plan 
The marbled murrelet was federally listed as threatened in Washington, Oregon and 
California on September 28, 1992 (57 Fed. Reg. 45328 (1992)) due to the high rate of 
nesting habitat loss and fragmentation, plus mortality associated with net fisheries and oil 
spills (Marbled Murrelet Recovery Team 1995). A Draft Marbled Murrelet Recovery Plan 
for the marbled murrelet was published by USFWS in July 1995. Recovery plans 
delineate reasonable actlons which are believed to be required to recover and/or protect 
listed species. The plan states that tbe next 50 years will be the most critical period for 
marbled murrelet conservation efforts because significant amounts of additional 
mature/large-saw forest habitat will not develop until after the year 2040 (FEMAT 1993). 
Populations in the Pacific Northwest are likely to continue to decline as a resuit of low 
reproduction and additional factors such as gill net mortality, oil spills, and predation that 
have increased adult mortality (Marbled Murrelet Recovery Team 1995). The plan states 
that the weight of evidence indicates the major factors in murrelet population decline are 
the loss of nesting habitat and poor reproductive success in the habitat that does remain. 
This poor reproductive success is apparently due in large part to increased vulnerability of 
nests to predators in highly fragmented landscapes (Marbled Murrelet Recovery Team 
1995). 

The plan states that there is little opportunity for an increase in marbled murrelet 
productivity as a result of forest maturation in the near future, and that any further 
substantial reduction in occupied nesting habitat would hamper efforts to stabilize the 
population and recover the species (Marbled Murrelet Recovery Team 1995). The plan 
concludes that: (1) recovery of the marbled murrelet will require additional nonfederal 
lands, with several key areas occurring on state and private lands (Marbled Murrelet 
Recovery Team 1995); (2) maintaining a well-dispersed marbled m d e t  population is 
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an important component of recovery; and, (3) each segment of the species range should 
be managed to maintain viable populations (Marbled Murrelet Recovery Team 1995). 

The Marbled Murrelet Recovery I'eam outlined several interim recovery objectives in the 
draft recovery plan. The primary objective of the plan is to stabilize population size at 
near current levels throughout the three-state area while gathering the necessary 
information to determine specific delisting criteria, such as population size goals and 
habitat needs for each marbled murrelet conservation zone. To achieve this overall 
objective, the plan states it would be necessarq. to achieve the objectives of: (1) 
maintaining and'or increasing the productivity of the population as reflected by total 
population size, the adult:juvenile ratio and nesting success; and, (2) removing and/or 
minimizing threats to survivorship, including mortality from gill net fisheries and oil 
spills. Actions needed to achieve these goals will be to: (1) secure habitat by designating 
reserves and critical habitat in both the marine and terrestrial environment, develop 
habitat conservation plans and protect occupied sites; (2) develop and implement 
la~~dscave manaeement strategies within marbled murrelet conservation zones to stabilize - - 
populations and improve habitat conditions; (3) monitor populations and survey potential 
breeding habitat to identify nesting areas; (4) implement short-term actions to stabilize 
and increase the population including maintaini& habitat distribution and quality, 
maintaining suitable habitat in large continuous blocks, maintaining buffer areas, 
decreasing adult and juvenile mortality, increasing recruitment, and initiating research to 
determine the impacts of disturbance in both marine and terrestrial environments; (5) 
implement long-term actions to stop the population decline and increase population 
growth by increasing the amount, quality and distribution of suitable nesting habitat, 
decreasing fragmentation, protecting recruitment habitat, providing replacement habitat 
through silvicultural techniques, and improving marine habitat quality; and, (6 )  conduct 
research and monitoring to refine survey and monitoring protocols, examine limiting 
factors, and gather data necessary to develop specific delisting criteria and appropriate 
landscape management strategies (Marbled Murrelet Recovery Team 1995). 

Habitat Conservation Plans 
Section 10 of the ESA provides owners of nonfederal land with an alternative to the take 
prohibition. It allows USFWS to issue an "incidental take permit" to any applicant 
submitting a conservation plan for a listed species when the taking is incidental to, and 
not the purpose of carrying out of an otherwise lawful activity. USFWS must find that the 
taking would not appreciably reduce the likelihood of the survival and recovery of the 
species. No habitat conservation plans have been finalized in Washington State that 
specifically protect occupied sites of marbled murrelets. Section 10 efforts and 
cooperative agreements may. in the future, release protection on some portion of occupied 
sites and unoccupied suitable habitat in Washington. 

Washington State Forest Practices Rules 
Most of the potential benefits to marbled murrelets resulting from the implementation of 
Washington State Forest Practices Rules by state and private landowners would be from 
timber harvesting rules (WAC 222-30) regarding Forest Practices Riparian Management 
Zones (RMZs), forested wetlands, wildlife reserve tree management (WAC 222-30-020), 
and shade requirements to maintain stream temperatures (WAC 222-30-040). 
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Of these rules, the guidelines regarding Forest Practices RMZs would be expected to have 
the most benefits in providing some degree of marbled murrelet nesting habitat protection 
because of Forest Practices RMZ widths prescribed for different stream classes. 
Additional benefits to murrelets could occur from rules regarding forested wetlands. For 
forested wetlands, landowners are encouraged to leave a portion (30-70 percent) of the 
wildlife reserve tree requirement for the harvested area within a wetland. Wildlife reserve 
tree management may also provide some limited nesting habitat for marbled murrelets. In 
some cases, where larger trees (greater than 32 inches dbh) are left to provide shade 
requirements to maintain stream temperatures (WAC 222-30-0401, some marbled 
munelet nesting habitat may be protected, but these rules do not specify tree sizes to be 
retained to meet shade requirements. Since all of these rules are not specifically designed 
to protect marbled murrelet habitat, minimal protection to breeding habitat or the 
population can be expected from these actions. 

Washington State Forest Practices Rule Proposals for Marbled 
Murrelets 
In the "Notice of Intent to Prepare and Request for Comments on Scope of EIS" dated 
April 8, 1994, the Forest Practices Board indicated that two marbled mmelet rule 
alternatives were proposed in addition to a No Action alternative. The alternatives under 
consideratton are Alternative 1, the Occupied Stand Approach and Alternative 2, the 
Watershed Administrative Unit (MM-WAU) Approach. A final rule has not been adopted 
at this time. 

Private Lands 
It is estimated that 7 percent of the old-growth habitat in western Washington is available 
on private lands (WFPB 1995a). Some protection to suitable habitat and occupied sites 
may occur in the future if some private landowners develop habitat conservation plans 
that include the marbled mmelet. Demographic support or protection to occupied sites is 
expected to be minimal over time since most landowners will be harvesting their timber 
long before it becomes suitable marbled murrelet habitat. 
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Table 4.2.28: Old-growth, large-saw, and small-saw forests 
below 3,500 feet and less than 66 miles from 
marine waters by ownership 

Source: DNR GIS, November 1994. 

Small-saw (acres) 

352,853 

Ownership 

Federal 
I I I 

I I I 

Status of Habitat on DNR-Managed Lands 
From data in Hamer et al. (1994b), DNR derived another estimate of potentially suitable 
nesting habitat for the lands it manages, assuming that (I) marbled murrelets would use a 
stand that contains at least eight trees per acre that are greater than or equal to 32 inches 
dbh; (2)  at least 40 percent of such trees are Douglas-fir, western hemlock, western 
redcedar, or Sitka spruce; and, (3)  the stand contains at least two nesting platforms per 
acre. This definition was derived from minimum conditions of occupied murrelet stands 
in Washington. Using forest growth models incorporating site index and assumptions of 
bow managed stands versus unmanaged stands grow, DNR estimated the age at which a 
stand would develop eight trees greater than or equal to 32 inches dbh. Data from Hamer 
et al. (1994b) indicate that in unmanaged low-elevation stands, three trees per acre that 
are greater than or equal to 30 inches dbh would produce at least two platforms per acre. 
The platform per acre criterion is thus captured by the tree size and density criteria. 
Using this platform density criterion as the primary variable in defining habitat, DNR ran 
computer models summing the acres of habitat having four trees per acre that were 
greater than or equal to 32 inches in diameter. Four trees per acre and a 32 inch criterion 
was used because the information was already available and not expected to be 
significantly different than the three trees per acre criterion. 

Old-growth (acres) 

798,23 1 

173.131 

Local 

Tribal 

Prlvate 

Total 

DNR's computerized geographic information system database was queried to assess how 
many acres of DNR-managed land met the minimum definition of murrelet habitat 

Large-saw (acres) 

710,347 

64,656 State 

- 
(greater than or equal to four trees per acre greater than or equal to 30 inches dbh) within 
52.25 miles of marine water. The estimate was between 55,773 and 63,614 acres, 
depending on whether growth was assumed to be for a managed stand or a natural stand. 

62,950 

1,162 

3,607 

67,154 

933,104 
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3,227 

1,302 

100,656 

880,188 

2,659 

5,614 

335,232 

869,489 



This represents 3.4-3.8 percent of all DNR-managed forest lands in the area covered by 
the HCP. However, combining old-growth and large-saw estimates from the WDFW 
results in an estimate of 126,606 acres of potential murrelet habitat on DNR-managed 
land (WFPB 1995a). 

The 2-year murrelet habitat relationship study currently under way on DNR-managed 
lands mill result in the most accurate picture yet of how much actual potential nesting 
habitat exists. 

Habitat trends 
The amount of available murrelet nesting habitat has been decreasing. Murrelets nest 
almost exclusively in low-elevation old-growth and mature forests within 40 miles of 
marine waters, although they have been observed as far as 66 miles inland. About 10 
percent of pre-settlement old growth remains in western Washington (Norse 1990: Booth 
1991) but most of this habitat is found at higher elevations and may be unsuitable for 
marbled murrelets. For example, 45 percent of the old-growth forest on federal lands in 
western Washington lies above 3,500 feet (WFPB 1995a). Logging. urbanization, and 
agricultural development have all contributed to the loss of this habitat. 

The Forest Ecosystem Management Assessment Team (FEMAT 1993) estimated that 
management under the President's Forest Plan is expected to result in retention of 97 
percent of the remaining 980,000 acres of potential murrelet habitat on federal lands in 
Washington (USDA and USDI 1994a; Perry 1995). Although there are currently no 
federal restrictions on logging of murrelet nesting habitat on nonfederal lands, 
landowners are still liable for take of murrelets under the Endangered Species Act. To 
avoid risk of taking, DNR began a voluntary deferral of timber harvesting in potential 
murrelet habitat in 1992. The Forest Practices Board is developing a rule for murrelet 
habitat on state and private lands under the Washington Forest Practices Act. 

Current State and Federal Habitat Protection Measures Considered 
in the Assessment of the Alternatives 
Some potential nesting habitat for the marbled murrelet is protected in Washington on 
several types of federal and state ownerships. This section describes how these protection 
measures here  used when assessing and comparing the alternatives. 

The analysis of the alternatives considered the benefits of habitat protection from the 
President's Forest Plan, current forest practices rules. reserves, and federal ESA 
regulations. In the analysis, it was assumed that the President's Forest Plan would protect 
a maximum of approximately 86 percent (WFPB 1995a) of existing or potential marbled 
murrelet habitat on federal lands in Washington State within various types of reserves. 
This estimate is lower than that provided by the Forest Ecosystem Management 
Assessment Team. The amount of land reserved in the President's Forest Plan within the 
range of the northern spotted owl was estimated by FEMAT to represent 75 percent of 
known marbled murrelet nesting habitat in Oregon, Washington, and California. 

However, as Perry (1995) states, not all of these lands may be suitable For murrelets 
because the estimates were largely based on interpretations of satellite imagery that have 
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not been thoroughly ground-verified. Multiple GIS and Landsat imagery data with 
different forest classification categories were used from various agencies throughout the 
three-state-area to develop these estimates. Therefore, the accuracy of the products in 
estimating the amount of murrelet habitat in each area is unknown. For example, Table 
IV-27 of FEMAT 1993 reports that 605,600 acres of marbled murrelet habitat is available 
on the Olympic Peninsula while 562,700 acres of nesting, roosting and foraging (NRF) 
habitat are estimated to be available for spotted owls, despite the fact that much of NRF 
habitat for owls is often younger aged forests (Cummins et al. 1993) and unsuitable for 
murrelet nesting. Therefore, the estimate of marbled murrelet habitat for this area should 
be much lower than the estimate of NRF habitat available for the owl. Additionally, the 
estimates refer to quantity of habitat, not quality, which may depend on proximity to the 
coast, landscape context, stand size, and other factors that are not well understood. 

The possible benefits of current Washington Forest Practices Rules (described 
previously) were considered and analyzed for each criterion. This analysis also assumed 
that the effect of ESA regulation would be to protect all occupied sites that are currently 
known in Washington. Presently there is no ESA requirement to survey potential habitat 
to locate additional sites and no specific guidelines developed to define what constitutes 
take for marbled murrelets in terms of habitat modification. It is not possible to predict 
how much habitat ESA regulations may protect in the future. Although DNR may choose 
to conduct surveys for marbled murrelets because of ESA requirements, it was not 
possible in the analysis to predict what surveys would be conducted or how extensive or 
intensive these surveys may be. Therefore, it was assumed that, at a minimum, known 
occupied sites would be protected by these federal regulations. It was estimated that 
approximately 1,814 acres of old-growth and 1,633 acres of mature forest would be 
protected in currently known occupied sites on private and state-managed lands in 
western Washington as of 1994 (WFPB 199%). Although known sites may not be 
equivalent to currently occupied sites, because murrelets appear to exhibit high site 
fidelity (Divoky and Horton 1995) it is likely that most of these sites are still occupied. 
Approximately 43 percent of this acreage is located on DNR-managed lands in western 
Washington. 

Although marine influences also affect the population, after assessing the evidence in 
both environments, the Marbled Murrelet Recovery Team (1995) states that the weight of 
the evidence indicates that the major factors in murrelet decline from historical levels are 
loss of nesting habitat and poor reproductive success in the remaining habitat. In 
addition, in a review of biological and ecological information on the marbled murrelet by 
Ralph et al. (1995a), they conclude that the ultimate fate of the marbled murrelet is 
largely tied to the fate of its reproductive habitat, primarily old-growth forests or forests 
with an older tree component. 

Ninety percent of all old growth on DNR-managed lands is located below 3,500 feet in 
elevation. In addition, 89 percent of old growth on DNR-managed lands is located within 
40 miles of the ocean ( W P B  1995a). Because the majority of potential nesting habitat 
on DNR-managed lands is located low in elevation and close to the ocean. this habitat. in - 
conjunction with federal lands, likely plays an important role in contributing to the 
maintenance of murrelet populations in western Washington. In addition, old-growth and 
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mature forests on DNR-managed iands in southwest Washington, the Puget trough, and 
the near-coastal areas of the Olympic Peninsula often provide the only habitat available in 
these areas for the marhied murrefets and thus are critical in supporting and maintaining 
popidations in these areas. 

The length of time that suitable habitat is protected will also affect marbled murrelet 
populations. Adult marbled murrelets are thought to be long-lived birds (Beissinger 
1995) that show a high fidelity to nesting areas (Divoky and Horton 1995), returning to 
the same stands to nest year after year. Divoky and Horton (1995) state that the loss or 
degradation of occupied breeding habitat would likely result in displaced breeders 
attempting to prospect for alternate breeding sites. In areas with little habitat available, 
this could result in birds being prevented from breeding, birds attempting to breed in sub- 
optimal habitat, increased risks of predation, and disruption of breeding activities for an 
unknown number of years. In areas with little or no alternate habitat available within a 
reasonable distance of the disturbed site, birds may be unable to locate suitable habitat to 
successfully reproduce. 

Additional habitat from the development of protected recruitment habitat in Late- 
Successional Reserves in the President's Forest Plan is not expected to yield 
supplementary marbled murrelet habitat for 50 years or more (Marbled Murrelet 
Recovery Team 1995). No other source of additional suitable breeding habitat is 
expected to be available to the marbled murrelet within the next half century. The most 
optimistic estimate of the age that a typical western hemlock stand on a high quality 
growing site can be expected to begin producing minimal suitable nesting habitat is 78 
years (Table 4.2.29). For poorer growing sites, the age is likely to be 116 years or more. 
Therefore, the long-term protection of current nesting habitat to help support current 
populations and prevent further population declines will be important to the short- and 
long-term persistence of the species. 

4.2.2.2 Criteria for Assessing the Alternatives 
This section presents the scientific and analytical basis for comparing the alternatives. 
The discussion is structured around two assessment criteria: the amount of potential 
nesting habitat urotected by each alternative and the likelihood that an alternative would 
protect or enh&ce the reproductive potential of the population in conjunction with federal 
conservation efforts. This section defines these two criteria, outlines what standard 
measures were used to assess each criteria and reviews the qualitative and quantitative 
procedures used to measure the effect of each alternative on marbled murrelets. The 
significance and importance of each criteria and how they can affect the biology and 
ecology ofthe marbled murrelet are also discussed. 

Criterion 1 - Quantitative: Amount of potential nesting habitat 
protected by each alternative 
This criterion makes a quantitative assessment of the amount of habitat included in each 
alternative, and the time frame that this protection is provided, to determine if enough 
habitat is available to protect the majority of breeding sites, make a significant long-term 
contribution to federal conservation strategies, and increase the probability that the 
population would persist in conjunction with federal conservation efforts. 
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Measure: Quantitative GIS analysis of the amount of acreage protected by each 
alternative within each west-side planning unlt, by each inland distance zone, and a 
qualitative assessment of the length of time that the protection would be provided. 

Background Information Relevant to All Alternatives 
The number of marbled murrelets protected and the health of the population will be 
directly related to the amount of habitat that is included under each of the alternatives and 
the length of time that this habitat is retained and available on the landscape for breeding 
birds. The eventual size, trend, and stability of the population in Washington will likely 
be affected by the total amount of habitat protected on state-managed lands combined 
with habitat protected by the President's Forest Plan, current forest practices rules, ESA 
protection, and other reserves. 

The President's Forest Plan, national parks, and Administratively and Congressionally 
Withdrawn Areas will protect approximately 783,648 acres of potential nesting habitat 
(WFPB 1995a). The potential release for harvest of the so-called "3 18 sales" under 
Public Law (sahage rider bill) could affect the amount of habitat protected by the 
President's Forest Plan. In Washington State, these 318 sales include 15 sale units in the 
Olympic National Forest and 20 sale units in the Mt. Baker National Forest that are 
believed to be occupied by marbled murrelets. At this time, the Service does not expect 
occupted habitat from these sales to be harvested. A small amount of addit~onal habitat 
would also be protected by the forest practices rules discussed previously. No habitat is 
currently protected by the spotted owl proposed 4(d) special rule, as this process is not yet 
complete. Little habitat has been protected by other HCPs completed to date, although 
none of the lands covered by these HCPs currently have occupied stands. 

The Marbled Murrelet Recovery Team (1995) states that additional habitat essential for 
the conservation of the marbled murrelet occurs on nonfederal lands in Washington, but 
that these could be managed for the murrelet without further regulation if surveys for 
murrelets were required prior to timber harvest and occupied sites were protected from 
timber harvest operations. When a11 factors (including at-sea conditions and the 
condition of nonfederal lands) affecting the species were taken into account in a second 
assessment of population viability by the Marbled Murrelet N70rking Group of the 
President's Forest Plan, the assessment team rated the plan as having a 60 percent 
likelihood that murrelet populations on federal lands would be stable and well-distributed 
after 100 years (FEMAT 1993). In addition, they stated that the management and 
development of murrelet habitat on nonfederal lands could provide for a higher viability 
rating and an increased likelihood that the ecosystem plan adopted on federal lands would 
maintain marbled murrelets for the long term (FEMAT 1993). DNR-managed lands 
contain approximately 43 percent of the old-growth and mature forests found on 
nonfederal lands in western Washington. 
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Criterion 2 - Qualitative: Likelihood that the alternative would protect 
or enhance the reproductive potential of the population in 
conjunction with federal conservation efforts which would lead to 
the long-term persistence and adaptation of the species in 
Washington 
This criterion makes a qualitative assessment whether enough protection is provided to 
the population to increase the likelihood that successful reproduction is maintained or 
increased, adult survival is maintained or increased, breeding sites are not disturbed 
during the breeding season and decrease the likelihood of reduced genetic variability and 
isolation of occupied sites. Criterion 2 also assesses whether a population source for the 
colonization of future sites in unoccupied suitable habitat would be provided. 

Measure: Qualitatibe assessment of the degree and length of time that occupied sites are 
protected. The assessment included the degree that occupied sites were protected from 
disturbances due to forest management activities, further degradation and modification of 
breeding habitat, further fragmentation of breeding habitat (edge effects), loss of habitat 
due to windthrow, microclimatic changes to the stand, and nest predation. 

Background Information Relative to All Alternatives 
Maintaining a threatened or endangered species depends on determining its rate of 
population change and correcting the factors that limit population growth. Unfortunately, 
the amount of data available on murrelet population trends, demography, and biology is 
still limited. Demographic modeling using the best available information on the marbled 
murrelet can give indications of likely population trends and can indicate which 
components of the life history are most likely to significantly affect population growth 
and stability. Once identified. these limiting factors can be used to indicate what 
management tools would have the greatest benefits to the species. 

Demographic models developed by Beissinger (1995) indicate that the marbled murrelet 
population is likely declining at a rate of approximately 7 percent per year in Washington, 
Oregon and California based on juvenile ratios from offshore marine counts. Beissinger 
found population changes were most sensitive to adult survivorship and stated that 
because of the murrelet's habit of flying long distances inland to nest in old-growth 
forests, it probably faces higher adult mortality risks than other seabirds. In addition, he 
noted that all measures of productivity of the population from field data appear to be low 
and that this poor reproductive success could be due to high nest failure rates due to 
predation (Nelson and Hamer 1995a) or a low proportion of adults attempting to breed, 
perhaps because they are unable to find suitable nests. This information indicates that 
management directed at increasing adult survivorship, nesting success, and the proportion 
of adults that are breeding in any 1 year would likely substantialfy improve conditions and 
increase the stability of the population over time. Therefore, protection of the 
reproductive potential of the population and reduction of adult mortality should be given 
a high priority. 

Even with no further loss of habitat. the adult population can be expected to equilibrate 
and will likely stabilize at a smaller population size than present. Increases in 
juveni1e:adult ratios could result from these declines in the after-hatch year portion of the 
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population, without any actual increase in reproduction or survival. If these non- 
equilibrium conditions exist, the recent juveni1e:adult ratios observed in the marine 
environment and used in the Beissinger model may be overestimates of the actual 
reproduction occurring in the population. 

The number of breeding sites protected by each alternative (analyzed in Criterion 1) and 
the silvicultural and wildlife management techniques used to provide protection to 
occupied sites would likely directly determine the number of pairs of breeding birds 
protected and the reproductive success of these birds and, therefore, affect the 
reproductive potential of the whole population. The methods employed to protect and 
retain these forests would determine the total amount of habitat retained over time, 
especially in regions prone to loss of older forests by fire and windthrow. If breeding 
sites are not located and protected using the best knowledge available, the likely result 
would be continuing population decline. 

Once these breeding sites are located, if long-term protection or enhancement measures 
are not taken to meet the needs of breeding birds, the likely result would be increased 
risks of nest predation and adult mortality, continued reproductive failures, continued 
disturbances to breeding sites, and a decreased likelihood of persistence of the population 
even with the benefits from federal conservation efforts. If the necessary protective 
measures are not provided to breeding sites on state-managed lands to ensure 
reproductive success, the likelihood of the success of the President's Forest Plan in 
maintaining murrelet populations over time would decrease. In addition, the likelihood 
that USFWS recovery objectives would be attained for each of the conservation zones in 
Washington would also be lower. 

Plans that consider and solve problems in the distribution of habitat on a landscape scale, 
and provide increased protection for those areas where populations or habitat levels are 
low, would likely have a better chance of long-term success. Plans that identifq areas 
where the isolation of breeding colonies could be a problem, or that have the flexibility to 
recommend the development of habitat in areas where little suitable habitat exists, would 
be more likely to protect populations over time. Strategies that can provide additional 
habitat over time to replace habitat that may be lost to catastrophic events and fiH gaps in 
the distribution of suitable nesting habitat allomng birds an opportunity to colonize new 
stands will have a higher likelihood of success. The Draft Marbled Murrelet Recovery 
Plan identified southwest Washington (southern portion of conservation zone 2) and 
near-coastal areas of western Washington Puget trough (western portion of conservation 
zone 1) as areas nearly devoid of suitable habitat and having little or no federal 
ownerships to offer habitat and population support from federal conservation efforts 
(Marbled Murrelet Recovery Team 1995). The plan states that habitat remaining in these 
portions of the conservation zones will be extremely important in maintaining murrelet 
populations in these areas and maintaining a well-dispersed population. The plan 
identified maintaining a well-dispersed population as an important component of 
recovery and that each segment of the species range should be managed to maintain 
viable murrelet populations within each zone (except zone 5 near Mendocino, California). 
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Forest fragmentation leading to smaller stand sizes with decreased interior forest 
conditions can cause indirect changes in intact forests, such as changes in microclimatic 
conditions, forest structure, and amount of cover. Fragmentation results in increased 
forest edge (Harris 1984). Interior portions of old-growth forests generally have lower 
temperatures and higher humidity conditions than those areas closer to the forest edge. 
This may be an important factor to the marbled murrelet, a thickly plumaged seabird 
adapted to diving for food in cold waters. Interior forest conditions would also be 
expected to provide more protection to nests and young from wind and rain storms than 
locations closer to the forest edge (Ralph et al. 1995a). 

Ralph et al. (1995a) concluded that exposure to abian nest predators may be influenced by 
the size of the stand and the placement of nests relative to the edge of a stand. Paton 
(1994) reviewed literature on songbirds and found that artificial nests are subject to 
greater predation within 50 meters (1 65 feet) of the forest edge, although none of the 
studies were conducted in western coniferous forests. Working in coniferous forests in 
British Columbia, Bryant (1994) found artificial nests placed on the ground or in shrubs 
near the edge of the stand were more frequently preyed upon than those in the center of 
the stand. He also found corvids on Vancouver Island to be more common along the edge 
of forests than in the interior. Nelson and Hamer (1995a) found that successful marbled 
murrelet nests were farther than 55 meters (182 feet) from the forest edge and were better 
concealed than unsuccessful nests. Increases in corvid abundance (Marziuff 1994) and 
increased habitat modifications leading to an Increase in corvid foraging effectiveness 
may be leading to a decrease in the nesting success of marbled murrelets (Nelson and 
Harner 1995a). Some studies in the Pacific Northwest have not found corvids to be an 
open- or edge-related species (Carey et al. 1991). Although more work needs to be done, 
it is likely that predation is a factor limiting this population and influencing the selection 
of nesting habitat and reproductive success (Ralph et al. 1995a). In addition. since the 
marbled murrelet is very social at breeding sites and shows colonial or semi-colonial 
nesting behavior, larger stands can contain more birds overall, although there is no 
evidence that density changes as a function of stand size (Miller and Ralph 1995). 

The Matbled Murrelet Recovery Team (1 995) identified decreasing fragmentation by 
increasing the size of suitable stands to provide a larger area of interior forest condition as 
a primary recovery action. The team stated that suitable nesting habitat maintained in - 
larger contiguous blocks would provide more nesting and hiding opportunities, provide 
for multiple nesting sites for individual pairs of birds over time, facilitate nesting for 
multiple pairs of birds, and promote increased social contact. They also noted that 
interior forest canditions may be important to reduce nest predation and adult mortality, 
increase protection of nests from windstorms and environmental changes, and reduce loss 
of habitat from windthrow and fire. 

The Forest Practices Board Science Advisory Group (SAG) on marbled munelets made 
recommendations to the Washington Forest Practices Board regarding murrelet protection 
on nonfederal lands in Washington in 1993 (Cummins et 81, 1993). They concluded that - 

the creation of abrupt forest openings adjacent to occupied stands may result in negative 
impacts to the suitability of marbled murrelet nesting habitat related to changes such as 
increased wind velocity, solar radiation, temperature, tree mortality, canopy cover and 
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decreases in humidity near stand edges. One of the selection criteria in the designation of 
critical habitat by the USFWS was the uresence of large contiguous blocks of habitat. 
The Marbled Mkelet  Working Team that drafled theguideli&s for protection of 
marbled murrelets in the President's Forest Plan designated large contiguous blocks of 
habitat (Late-Successional Reserves) as the primary means of protecting occupied sites 
and breeding potential on federal lands. 

Nest site disturbance from forest management activities should be another important 
consideration in any alternative designed to protect marbled murrelet nesting habitat. 
After a review of available information and listening to comments and recommendations 
from scientists on potential disturbances to marbled murrelets, the Science Advisory 
Group on marbled murrelets concluded that alcids are particularly susceptible to human 
disturbances during early incubation due to risks of nest abandonment and during the first 
few days following hatching, due to increased vulnerabilities to predation. They also 
noted that some field biologists felt that murrelets may also be more susceptible to 
disturbance during the first few days prior to fledgmg (Cummins et al. 1993). Other 
sensitive periods include the first few days following hatching. The SAG report states 
that disturbances that would be of major concern, especially to alcids, are noises that are 
loud, abrupt, and unpredictable in nature, such as blasting. Posing less risk would be low 
volume, chronic background noises. They noted that disturbances visible to a nesting 
bird in coniunction with loud noises would be considered a greater risk than a single - w 

disturbance event. The combination of sound, volume, topography, and levels of 
background noise will probably determine the level of disturbance to nesting marbled 
murrelets. 

The Draft Marbled Murrelet Recovery Plan (Marbled Murrelet Recovery Team 1995) 
identified the need to evaluate the effects of disturbance in more detail in both the marine 
and terrestrial environments. The team stated that disturbances near murrelet nest sites 
that flush incubating or brooding adults from the nest may expose adults and young to 
increased predation, or result in accidental loss of eggs or nestlings by falling or being 
knocked out of nests. Human activities that result in an increase in the number of 
predators near nesting areas could also lead to a greater likelihood of nest predation 
(Marbled Murrelet Recovery Team 1995). Predation rates on alcid nests are often higher 
in areas where predators have been introduced, habitat has been modified, or where birds 
are disturbed by human activities (Gaston 1992; Murray et al. 1983; Nettleship and 
Birkhead 1985). Ralph et al. (1995a) suggests management of occupied sites should 
include adjusting the timing of human disturbances to avoid disruption of murrelet 
activity such as courtship, mating, and nesting. They also recognized that additional 
information was needed which documented the likelihood and kinds of human activities 
that may have detrimental effects on murrelet nesting success. 

Throughout the next sections, "protected" refers to habitat that would fall under a 
particular alternative (deferral or protection) and "unprotected" refers to habitat that 
would not be provided for in an alternative. 
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Procedures Used for the Analysis of Alternatives Under Criterion 1 
The first criterion (Criterion 1) used for analysis of the three alternatives for marbled 
murrelets was defined as the amount of potential nesting habitat protected by each 
alternative. To measure the acreage of potential nesting habitat protected by each 
alternative, a geographic information system (GIS) analysis was conducted. A direct 
measure of potential nest platform abundance and the number of dominant trees per acre 
for each stand on DNR-managed lands within the range of the marbled murrelet was not 
available for this analysis. DNR's GIs data does not specifically include the stem density 
or potential nest platform density information needed to classify whether a stand is 
potential murrelet habitat. Therefore, another measure (described below) that is directly 
related to the variable "stems per acre" was used to classify murrelet habitat. 

Research results by Hamer et ai. (1994b p. 43) indicated that conifer trees with a diameter 
between 30-39 inches (dominant tree) in unmanaged (fully stocked) low-elevation stands 
could be expected to have a mean of 0.66 potential nest platforms per tree. Conifer trees 
below this diameter rarely contained any potential nest platforms. Therefore, on average, 
a stand containing three trees per acre with a dbh greater than 30 inches would result in a 
forest structure with a minimum of two platforms per acre. The relationship between tree 
size and platform density was not available for managed stands but platforms are most 
likely less abundant in these stands. To derive estimates of murrelet habitat, it was 
assumed a similar relationship existed for managed stands. This assumption helps prevent 
an underestimate of the total potential habitat available. Even with this assumption, 
estimates of the amount of habitat available in each planning unit are very similar to 
estimates obtained in a GIS analysis estimating the amount of marbled munelet habitat 
available on DNR-managed lands (WFPB 1995a) and a GIS analysis using Landsat 
Thematic Mapper data conducted by DNR for the Olympic Experimental State Forest 
(OESF). 

The ages at which forest stands would likely develop at least three dominant trees per 
acre were estimated using forest stand inventory data from DNR's Forest Resources 
Division. Two separate estimates were made: one for stands dominated by Douglas-fir, 
and one for stands dominated by western hemlock (Tables 1 and 2). If a stand was not 
dominated by either Douglas-fir or western hemlock, western hemlock estimates were 
used. By using forest stand inventory data, it was possible to calculate the average age at 
which stands, for each site index (a measure of site quality and growth potential) and 
stand type (managed or fully stocked stands), would reach minimum suitable habitat 
conditions (three dominant trees per acre). 

Fully stocked and managed stands represent two different sets of assumptions about stand 
development "Managed" is interpreted to mean a stand grown at 50 percent of full 
stocking from time of crown closure until age 35. Managed stands, because of the lower 
stocking level and uncrowded conditions for tree growth, w-ould reach suitable habitat 
conditions at an earlier age than fully stocked stands. Similarly, stands with lower site 
indexes (poorer growing conditions) would take longer to develop into suitable habitat 
(Tables 1 and 2). Information on age estimates for each site index and stocking level were 
only available for four and eight dominant trees per acre. Foresters developing these 
estimates stated that there would be no significant difference in the stand age estimates 
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for four stems per acre and the three stems per acre used in the Alternatives B and C 
definition of suitable habitat as a surrogate for two platforms. 

Table 4.2.29: Age (years) when four and eight trees per acre, 
32 inches dbh and larger occur in fully stocked 
and lower stocked managed stands in coastal 
Douglas-fir stand types 

Higher site index values indicate better growing conditions for trees 

Table 4.2.30: Age (years) when four and eight trees per acre 
32 inches dbh and larger occur in fully stocked 
and lower stocked manased stands of coastal - 
western hemlock stand types 

Higher site index values indicate better growing conditions for trees. 
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Therefore, the average age that a stand would reach suitable habitat conditions was 
determined based on when stands developed four trees per acre greater than or equal to 32 
inches dbh. At thk stocking density and tree size, stands begin to develop a minimum of 
two potential nest platforms per acre. Because the No Action alternative uses two 
different inland distance criteria to define habitat, the GIS analysis was partitioned into 
two inland distance zones. The total amount of marbled murrelet habitat estimated to be 
available in each inland zone was multiplied by the proportion of habitat that is currently 
being deferred by DNR to obtain final estimates of habitat available. Under Alternative 
A, the tw-o zones included stands that were: (1) 0-40 mzles inland 100 percent of sales 
are currently deferred by DNR that meet the criterion of having four trees per acre greater 
than or equal to 32 inches dbh; and, (2) 40-52 25 miles ~nland 33 percent of sales that 
meet the criterion of having four trees per acre greater than or equal to 32 inches dbh are 
currently deferred by DNR. Therefore, out of the total acreage of habitat in this zone, 33 
percent were calculated to receive deferral. 

To estimate the amount of habitat that would be included in Alternatives B and C, the 
four stems per acre criterion was again used, since the HCP alternatives also use a 
minimum of two platforms per acre as a criterion in its definition of suitable marbled 
murrelet habitat. Therefore, the GIs analysis counted the acreage in all stands between 0- 
50 miles inland that were greater than or equal to 5 acres in size and were greater than or 
equal to the age at which these stands would have four trees per acre greater than or equal 
to 32 inches dbh. The total amount of marbled murrelet habitat estimated to be available 
in each inland zone was multiplied by the current estimates of occupancy rates (percent of 
stands surveyed and found to be occupied) for each planning unit to obtain final estimates 
of habitat available. Only one inland distance zone was used to define habitat for the two 
HCP alternatives: 0-50 miles znland Only occupied stands are deferred and protected. 
These stands would all meet the criterion of having two potential nest platforms per acre 
and being greater than or equal to 5 acres in size. Current estimates of occupancy rates for 
each planning unit were used to estimate the amount of habitat expected to be occupied 
and protected in each planning unit as surveys are conducted. 

Estimates of occupancy rates used to calculate the proportion of protected habitat 
anticipated under Alternative B were obtained from results of marbled murrelet surveys 
conducted by I3NR in four of the six west-side planning units. These planning units were 
the Olympic Experimental State Forest (OESF), Straits, South Coast, and Columbia 
planning units. Two years of surveys have been completed by DNR in the OESF and 
Straits planning units, while only 1 year of surveys were completed in the South Coast 
and Columbia planning units. A second year of surveys will he conducted in the South 
Coast and Columbia units in 1996. It is likely that occupancy rates could be expected to 
increase after the second year of survey are completed in these planning units. Occupancy 
rates for the North Puget and South Puget planning units were obtained from survey 
results reported by Hamer eta]. (1994b). 

Occupancy rates from DNR data were calculated using only survey data from stands 
where the habitat was defined by DNR as high (old-growth or mature forest with an 
average density of two or more suitable potential nest platforms per acre) or medium 
quality (sub-mature forest habitat with an average density of two or more suitable 
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potential nest platforms per acre). Data from low-quality stands that were surveyed by 
DNR were not used because they did not meet the criterion of having at least two 
potential nest platforms per acre. Low-quality habitat was defined by DNR as young 
forest habitat with at teast one suitable potential nest platform present in the stand. In 
addition, occupancy of a stand was defined according to the current definition used by the 
Pacific Seabird Group Marbled Murrelet Survey Protocol (Ralph et al. 1994a). This 
definition only considered stands occupied if birds were observed at or below the forest 
canopy. The Washrngton Department of Fish and Wildlife definition of occupancy 
includes birds observed over the top of the canopy within 1.25 tree heights. A tree height 
is considered the height of the average dominant tree m the area 

The amount of habitat protected in Alternative C in the near term would include all 
marginal marbled murrelet habitat identified by the habitat relationship studies and all 
surveyed unoccupied habitat identified by the intensive surveys. Therefore, the amount of 
habitat protected by Alternative C is estimated to be similar to the estimate of the total 
amount of habitat available for Alternative B before occupancy rates are taken into 
account (Table 4.2.30). 

GIs Habitat Analysis Results 
The total amount of potential marbled murrelet nesting habitat on DNR-managed lands 
for each planning unit is shown in Table 4.2.30 before deferral and occupancy rates are 
taken into account for Alternatives A and B. These estimates may fall below the actual 
amount of habitat because they are based on the age of the primaxy tree species in a forest 
stand and ignore the secondary tree species, which can provide additional trees per acre 
greater than or equal to 32 inches dbh. 

Further, these estimates do not account for stands where a small patch of murrelet habitat 
may prompt a decision to restrict timber harvest for the entire stand. On the other hand, 
these estimates may include some hardwood-dominated stands that would not be 
considered marbled murrelet habitat because murrelets are not known to use hardwoods 
as nest trees, and some high-elevation conifer stands not typically used by murrelets. 
Stands dominated by hardwoods may be less likely to contain enough conifer nesting 
habitat for the marbled murrelet It was not possible to select and remove these hardwood 
stands from the analysis. Acreage calculated for the alternatives did not include any 
elevational limit. Because the analysis only included stands dominated by Douglas-fir or 
western hemlock, elevation was accounted for by not including stand types located at 
higher elevations that would be dominated by silver fir or mountain hemlock. The 
majority of marbled murrelet habitat is found in western hemlock forest types (Table 
4.2.30). Very little habitat is available in Douglas-fir forest types for any DNR planning 
unit. 
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Table 4.2.31: Estimated acreage of marbled murrelet habitat on 
DNR-managed lands by stand type and planning 
unit before deferral and occupancy rates are 
taken into account for each alternative 

Two inland distance zones are shown for the No Action alternative. Estimates were 
derived using the age at which stands would be expected to produce two potential nest 
platforms per acre (4 stems per acre 232 inches dbh) for each stand type and site index 
(see Tables 4.2.28 and 4.2.29 for age eshmates). 

Total Acreage 
Overall 

Under the No Action alternative, 60,019 acres of habitat are located between 0-40 miles 
inland and 799 acres (of which 264 acres or 33 percent are likely to be deferred) are 
located between 40-52.25 miles inland. After deferral rates are taken into account, No 
Action would defer the harvest of 60,283 acres of marbled murrelet habitat (Table 4.2.3 1) 
for an udnown period of time. 
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Table 4.2.32: Estimated acres of marbled murrelet habitat on DNR- 
managed lands for No Action (Alternative A) taking 
into account deferral rates for each inland zone 
currently implemented by DNR 

Alternatives B and C include 60,664 acres of habitat estimated to be available between O- 
50 miles inland (Table 4.2.30). Seventy-five percent of all the marbled murrelet habitat 
found on state-managed lands for either HCP alternative is located within the OESF 
Planning Unit and 12 percent is located in the North Puget Planning Unit. After 
occupancy rates for each planning unit are taken into account, Alternative B is estimated 
to protect 38.442 acres of marbled murrelet habitat (Table 4.2.32). Alternative C, 
because it retains all suitable habitat until a long-term conservation plan is developed, 
would protect approximately 60,664 acres (Table 4.2.30) of habitat for at least a 10-year 
period. Once the long-term plan is developed it is impossible to predict what proportion 
of the marginal and suitable unoccupied habitat would be protected over time under 
Alternative C. 
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Table 4.2.33: Estimated acres of marbled murrelet habitat 
protected on DNR-managed lands for Alternative 
B takina i n t ~  account the expected stand 
occup&cy rates (percent ofstands surveyed and 
found to be occupied) for each planning unit 

Occupancy rates were obtained from actual surveys conducted on state-managed lands or 
rates were obtained from research conducted by Hamer et al. (1994b). 

1 Total I 60.664 1 38.442 

4.2.2.3 Environmental Consequences to the Marbled Murrelet 
This section describes the probable consequences to the marbled murrelet and its habitat 
of implementing the three alternatives presented in this DEIS. This discussion includes 
descriptions of the direct physical and biological consequences of each alternative and the 
cumulative effects of these actions. 

No population viability model has been constructed for the marbled murrelet; therefore, 
accurate population size estimates and specific information regarding the amount of 
habitat needed to support or maintain various population levels is lacking. For the 
purpose of this DEIS, precise quantitative effects of the alternatives on the murrelet 
population cannot be specified. This evaluation should not be viewed as precise analyses 
of likelihoods of persistence; rather, it provides the decision makers and the public with 
the best assessment of the potential consequences of the alternatives. This assessment 
should provide enough information for the USFWS to predict whether the alternatives 
(two of which include ~ermission to incidentally take the marbled murrelet) ~rovide 
sufficient habitat conditions and management considerations to support the Washington 
population in conjunction with expected conditions on federal lands. 
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Assessment of Criterion 1 - Quantitative: Amount of potential 
nesting habitat protected by each alternative 
This criterion makes a quantitative assessment of the amount of habitat included in each 
alternative, and the time frame that this protection is provided, to determine if enough 
habitat is available to protect the majority of breeding sites, make a significant long-term 
contribution to federal conservation strategies, and increase the probability that the 
population would persist in conjunction with federal conservation efforts. 

Measure: Quantitative GIs analysis of the amount of acreage protected by each 
alternative within each west-side planning unit, by each inland distance zone, and a 
qualitative assessment of the length of time that the protection would be provided. 

ALTERWTIVE A 
Under the No Action alternative, currently known occupied sites on DNR-managed lands 
would be protected in compliance with the ESA requirements. As of 1993, the area of 
nonfederal lands under ESA restrictions due to presence of known occupancy included 
approximately 1,s 14 acres of old-growth and 1,633 acres of mature forest habitat (WFPB 
1995a). However, known sites involve only a fraction ofthe potential suitable habitat 
that DNR and other land managers must consider in order to avoid a possible violation of 
the ESA. ESA compliance under the No Action alternative is achieved through the Board 
of Natural Resources take-avoidance policy, which, at present approximates a "no take" 
approach. However, the No Action alternative contains no permanent provisions that 
would ensure that a take-avoidance policy would continue, or that plans for the 
management of suitable but unoccupied habitat for the benefit of the marbled murrelet 
would be developed. 

An estimated 60,283 acres of habitat on DNR-managed lands in western Washington 
would be deferred by this alternative for an unknown period of time (Table 4.2.3 1). 
Approximately 60,019 acres would be deferred between 0-40 miles inland and 264 acres 
would he deferred between 40-52.25 miles inland. One hundred percent of the suitable 
habitat on DNR-managed lands in the 0-40 mile inland distance zone and 33 percent of 
the suitable habitat in the 40-52.25 inland distance zone would be deferred based on 
current DNR habitat protection guidelines if this deferral were to continue through time, 
the No Action alternative would defer a large amount of suitable habitat that could be 
used to develop future conservation plans for the marbled murrelet. This approach could 
have tremendous benefits to marbled murrelets if some provisions could be made to 
guarantee the long-term deferral would continue. Long-term deferral would keep all 
future options available for the species' protection. 

In the near term under this alternative, DNR would canduet habitat relationship studies to 
assist the Board of Natural Resources in assessing the risk of take. These studies would 
provide more precise information to determine what constitutes high quality habitat for 
marbled murrelets in each planning unit. These studies would help minimize the harvest 
of occupied sites and further define the areas that are likely to contain additional breeding 
sites. It is likely that these studies would identify some marginal habitat types that could 
be made available for harvest while deferring higher quality habitat. However, there is no 
guarantee that the Board would not change their risk-aversion policy and allow harvest in 
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higher quality habitats at some time in the future. It is unknown what level of risk the 
Board may choose once these studies are completed. 

Although the amount of habitat estimated to be deferred by this alternative appears high, 
because of the uncertainties regarding future decisions to be made by the Board, there are 
no guarantees that marbled murrelet habitat would continue to be deferred and protected 
over time under the No Action alternative. Under this altemative, DNR would not attempt 
to locate additional murrelet breeding sites once the habitat relationship studies are 
completed in each planning unit. The surveys conducted in the study make up only a 
small sample of stands within each planning unit. Although identified occupied sites 
would be protected by ESA requirements, the location of the majority of other breeding 
sites on the landscape in each planning unit would not be known. No intensive surveys 
designed to cover all suitable habitat within each planning unit would be conducted. 
Therefore, even if desired, there would be little opportunity to protect these sites from 
disturbances due to forest management activities occurring on the adjacent landscape and 
no opportunity to enhance or increase the level of habitat protection of breeding sites 
since their locations are unknown. 

Even for occupied sites that are located and protected by the ESA, the No Action 
alternative has no short- or long-term provisions to clearly delineate or protect these 
breeding areas. No site-specific management plans or protection guidelines exist for 
occupied sites. Loss and degradation of suitable habitat due to windthrow, fire, and 
riparian protection strategies that are not designed to protect murrelet habitat would be 
expected to continue. The No Action alternative contains no provisions to minimize or 
reduce disturbances to breeding areas from road maintenance and forest management 
activities, especially since the locations of the majority of occupied sites are unknown. 
This alternative does not develop a long-term conservation and monitoring plan designed 
specifically for marbled murrelet habitat to ensure its persistence on DNR-managed lands 
over time. 

There is no certainty that any protection or habitat improvement measures would be 
provided to occupied sites except those sites that are already located and protected by 
ESA. This alternative ~vouid not ensure the protection of sufficient amounts of suitable 
nesting habitat to marbled murrelet populations over time, since it does not include 
provisions to: (1) survey for occupied sites; (2) develop a long-term protection plan; or, 
(3) continue deferral of harvesting suitable murrelet habitat. This lack of certainty leads 
to a lower likelihood that the No Action alternative would provide and retain enough 
suitable nesting habitat to maintain viable marbled murrelet populations on DNR- 
managed lands in western Washington. Over time, this alternative is likely to lead to 
increased disturbance of breeding sites, and a decrease in interior forest conditions 
resulting in reduced protection of nests from windstorms and environmental changes, 
increased loss of habitat due to windthrow, and an increase in the number of nest 
predators and nest predation due to forest fragmentation. It is possible that a reduction in 
the range of the marbled murrelet could occur with impacts most severe in southwest 
Washington and the near-coastal areas of the Olympic Peninsula. Under this alternative, 
marbled murrelets would have a high likelihood of being extirpated from DNR-managed 
lands. 
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If a large percentage of the occupied sites on DNR-managed lands are not located and 
protected over time under the No Action alternative and these sites are degraded or lost, 
this could lead to the majority of the population being primarily dependent on federal 
habitat. In the short term, such dependency would likely lead to lowered reproductive 
success, decreased adult survivorship, and populat~on declines of the marbled murrelet in 
western Washington. 

There would be a higher risk that USFWS recovery goals for conservation zones in 
western Washington may not be achieved. It is likely that larger gaps in the distribution of 
the species habitat would develop. There is no certainty provided by the No Action 
alternative that sufficient protection would be provided to breeding habitat to make a 
significant long-term contribution to federal consenration strategies (President's Forest 
Plan). Instead, this alternative would likely decrease the probability that the President's 
Forest Plan would provide for sufficiency of habitat to sustain a viable well-distributed 
population of marbled murrefets on federal lands over a 100-year period. 

ALTERNATIVE B 
Under Alternative B, DNR would protect all occupied sites located by the habitat 
relationship studies conducted in each planning unit, and conduct intensive surveys on all 
the acres within each planning unit that are expected to contain 95 percent of the 
remaining occupied sites with the highest probabilities of occupancy. All take would be 
avoided during the 2-year habitat relationship studies. The planning unit-by-planning unit 
approach is intended to minimize the amount of nesting habitat that might be lost. Five 
percent of all the potential occupied sites on DNR-managed lands does not equate to 5 
percent of all sites, nor to 5 percent of the population. M e r e  federal lands are present, 
only a fraction of the existing sites might be located on DNR-managed land. 
Additionally, since any take of occupied sites would occur in habitat with the lowest 
probabilities of occupancy (lowest habitat quality), these sites would likely contain a 
lower density of nesting sites than high quality stands identified and intensively surveyed 
for occupancy. 

It is estimated that DNR may manage 7 percent of the old-growth habitat in western 
Washington. If it is assumed that this habitat supports 7 percent of the population in 
Washington, and that 5 percent of the occupied sites on DNR-managed lands may be 
taken over time, it is possible to roughly estimate the proportion of the population likely 
to be affected by Alternative B. Multiplying these percentages together, it is estimated 
that the population could be reduced by a maximum of four-tenths of 1 percent (0.35 
percent) under Alternative B in the short term. However, all occupied sites found during 
the habitat relationship studies and those currently known will also be protected. In 
addition, the alternative places all the impact of habitat removal in the lower quality 
habitat expected to contain fewer birds and lower reproductive success. Therefore, the 
percent of the population affected is expected to be less than four-tenths of 1 percent. 

The sites lost would be those located in the lower quality habitat that would not be 
surveyed intensively under Alternative B. This lower quality habitat would be a part of 
the future harvest plan. For all remaining occupied sites known or located during the 
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implementation of the alternative, a management plan would be developed for each 
occupied site that will be designed to protect remaining habitat from fire, windthrow and 
disturbances. These plans would design management strategies to improve habitat 
conditions at these sites to increase nest success and decrease adult and iuvenile 
mortality. The information base to develop these management strategies will be derived 
from a cooperative research program that will take place over a 7- 10 year period. At the 
end of thisberiod, when the habitat relationship studies and intensive surveys are 
completed, a long-term conservation plan would be developed to protect all occupied 
sites. This plan may include provisions for protecting unoccupied suitable habitat or some 
occupied sites in marginal habitat when needed to meet biological objectives for the 
population or landscape-level planning needs described in the plan (more uniform 
distribution of habitat or breeding sites, prevention of isolation). Although provisions for 
maintaining unoccupied suitable habitat are not specifically described in the long-term 
plan, there is a high likelihood that a significant amount of suitable unoccupied mature 
and old-growth habitat will be available and protected due to the HCP conservation 
strategies planned for the northern spotted owl and riparian ecosystem. For example, the 
OESF HGP has plans to protect as much as 25 percent of the landscape in riparian zones 
and 20 percent of the landscape will be retained in an old-growth condition for spotted 
owls. 

All the higher quality murrelet habitat that is found to be occupied by marbled murrefets 
would be protected by Alternative B over a 10-year period. After the 10-year period, a 
long-tern conservation plan will be developed that implements a strategy to protect and 
improve the conditions at all occupied sites located. The time frame for this long-term 
plan is not specified but will likely be a period of 50-100 years to attain the objectives of 
a landscape approach. 

As noted above, the amount of suitable unoccupied habitat that would be protected 
specifically for marbled mumlets after the long-term plan is developed in 10 years is not 
specified, but may be significant. An estimated 38,442 acres of occupied habitat Iocated 
0-50 miles inland would be protected under Alternative B. Because a small percentage of 
occupied sites mas be taken when harvest of marginal habitat occurs, the actual amount 
of habitat protected may be somewhat less than this figure. Assuming 5 percent of the 
occupied sites taken under Alternative B would include 5 percent of the 38,442 acres of 
occupied habitat on DNR-managed land, then approximately 1,922 acres of occupied 
habitat may be harvested under Alternative B. This assumes that 5 percent of the 
occupied sites would equal 5 percent of the occupied habitat area. If stand size is found in 
the habitat relationship studies to be positively related to stand occupancy, then any 
occupied sites taken may include stands of smaller size. This would result in a lower 
harvest level. 

Most of the harvest would likely occur in the OESF Planning Unit (1,655 acres), where 
the majority of habitat on DNR-managed lands remains. This area has a higher percentage 
of potential nesting habitat still available on USFS and national park lands than anywhere 
else in Washington. This area includes 60 percent more nesting habitat on federal 
ownerships than in the western Cascades (FEMAT 1993). The harvest estimate for the 
OESF is likely an overestimate considering that many stands of suitable unoccupied 
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murrelet habitat wouId not be harvested because of the protection provided to riparian 
ecosystems and the spotted owl within the scope of the HCP. In many cases interior and 
exterior buffers planned along streams in the OESF will help protect additional munelet 
habitat. These buffers will range in width from 150-300 feet (each side) depending on 
stream type and whether one or both buffers are applied. The exterior buffer is open to the 
harvest of one-third of the volume present and thus has less value to marbled murrelets 
over time. It 1s estimated that up to 25 percent of the forested areas of the OESF may be 
managed as rtparian buffers over the long term. The OESF owl protection strategy 
objectives are to attain or maintain 20 percent of DNR-managed lands in old-growth 
forests and 40 percent in young forests in each of 11 landscape planning units. After 100 
years, it is estimated that an average of 34 percent of the DNR-managed landscape may 
consist of old-growth forest at any one time. Therefore, the riparian and owl protection 
strategies ma) provide a significant amount of additional suitable but unoccupied habitat 
and replacement nesting habitat for marbled murrelets over time. 

The next highest harvest of occupied habitat would occur in the North Puget Planning 
Unit, where it is estimated there would be a potential loss of 149 acres of occupied habitat 
(5 percent of 2,986 acres). This area also includes riparian protection and owl protection 
strategies within the scope of this HCP that will protect additional areas of unoccupied 
suitable marbled murrelet habitat. 

Alternative B would protect approximately 54 percent less habitat than the No Action 
altemative. The difference in the inland distance criteria used by these two alternatives 
(52.25 versus 50 miles) results in approximately 154 fewer acres of habitat being 
protected under Alternative B compared to the No Action alternative. More importantly, 
most of the protection provided by Alternative B remains throughout the life of the 
proposed long-term plan, approximately 100 years. Long-term protection provides more 
certainty that breeding habitat would be available for breeding birds through time. 

Some future options for the protection of habitat would be lost under Altemative B as 
some marginal habitat as defined by the habitat relationship study is harvested (including 
some occupied sites), and as some suitable unoccupied habitat is harvested in planning - 
units outside of southwest Washington before the longterm plan is developed These 
actions would reduce the options available for consideration in developing the long-term 
conservation plan. Harvest under this altemative could result in the loss of some occupied 
sites that may have been important in maintaining a more uniform distribution of 
occupied sites on the landscape, preventing the isolation of some breeding sites, and 
providing potential replacement habitat for breeding sites lost to natural disturbance 
events. 

Loss of some occupied sites in marginal habitat may be significant in some areas such as 
southwest Washington and near-coastal areas of the Olympic Peninsula where very few 
breeding sites remain to support local populations. Survival of populations in these areas 
may be completely dependent on a few remaining patches of suitable habitat. Harvest of 
any of these remaining sites may greatly reduce the likelihood that local populations 
would persist over time in these areas. Alternative B's long-term plan should address the 
issue of providing suitable but unoccupied habitat to replace habitat loss to natural 
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disturbances or specifically plan to develop suitable habitat in areas specified in the Draft 
Recovery Plan. A worst case analysis would indicate it is possible that Alternative B 
would result in the harvest of a maximum of 5 percent of the occupied sites, thus 
potentially eliminating nesting habitat for 5 percent of the population on DNR-managed 
lands. In addition, there is some risk that any habitat models developed could result in 
some error so that more than 5 percent of the occupied sites are taken over time. 
Significant effects on populations would only he expected to occur in planning units with 
higher occupancy rates (larger numbers of occupied sites) such as the OESF. South Coast 
and North Puget planning units. 

Alternative B proposes to minimize the impact to marbled murrelet populations through 
the loss of potential nesting habitat in two important ways. First, the habitat relationship 
studies employed to identify the small percentage of occupied sites in marginal habitat 
that mav he taken under this alternative use a statistical model that calculates the 
probability that a site may be occupied by marbled murrelets. Only sites with the lowest 
orohabilities of occuoancy would be available for hatvest. Hamer et al. (1994b) found 
;hat the probability o>oc&~~ancy of a site is directly related to the number of murrelet 
detections recorded at a site. with a hlgher number of detections more likely to be 
recorded at sites with higher probabilities of occupancy (Figure 4.2.10). This model may 
not l l l y  capture the relationship between the number of detections and probability of 
occupancy. For example, anecdotal evidence suggests that murrelets may be less likely to 
vocalize when entering or leaving a stand with low numbers of murrelets, making 
detection less likely (K. Flotlin, personal communication). Although the exact 
relationship between the nmber  of murrelet detections recorded at a site and the numbers 
of birds using a site is unknown, it is generally accepted that a higher number of 
detections indicate that a larger number of birds are using an area. Therefore, by only 
harvesting stands with the lowest probability of occupancy, Alternative B minimizes the 
effect on the population by concentrating the protection given to occupied sites to those 
sites that support the majority of the population. Although a maximum of 5 percent of the 
occupied sites may be taken in marginal habitat, the actual percentage of the population 
affected is likely to be much smaller. 
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Figure 4.2.10: Mean detection rates (number of birds detected 
per survey morning) of marbled murrelets at 
151 sites surveyed in western Washington 
compared to the calculated probability that 
each site is occupied by marbled murrelets 

The probability of occupancy for each site was derived using a logistic regression model 
which predicts occupancy based on the vegetation characteristics of the forest that were 
measured at each site. 
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Second, specific guidelines outlined for the development of a long-term conservation plan 
(see draft HCP for more details) and protection strategies for occupied sites would 
include the objectives of examining the entire landscape within a planning unit. This 
would help determine which sites are in most need of protection and enable land 
managers to consider landscape-level problems in distribution. Landscape-level planning 
would prevent the isolation of breeding colonies, help maintain a well-distributed 
population, and could lead to the protection of all occupied sites in certain critical 
planning units with low populations and little remaining habitat. These primary 
conservation plan objectives should ensure that any reduction in breeding habitat or 
population size is minimized to the greatest extent practicable. They would also help 
ensure that all population-level factors such as isolation and genetic diversity are 
considered, and that full consideration is gwen to the protection of sites important in 
maintaining a population on DNR-managed lands in conjunction with expected habirat 
conditions on federal lands. 

The two most significant benefits of Alternative B are the certainty of protection of 
occupied sites over time, and the objective of locating up to 95 percent of the breeding 
sites in each planning unit. Once the locations of these sites are known, specific 
management plans and recommendations can be made for each site to improve habitat 
conditions over time. These habitat improvements would be designed to stabilize or 
increase reproduction and decrease adult and juvenile mortality at breeding sites. In 
addition, management plans would be designed to reduce the additional loss of murrelet 
habitat through fire and windthrow. Riparian protection strategies that were not 
developed specifically to benefit munelets could be modified in these plans under certain 
circumstances to improve habitat conditions at occupied sites. Once these occupied sites 
are located, protection from the disturbance of adjacent timber and road management 
activities can be provided. Management plans may include designs to teduce gaps in the 
distribution of habitat through the retention of unoccupied but suitable habitat or through 
plans to develop new habitat. With all these protective actions and planning efforts, it is 
expected that the population would increase over the long term. 

The long-term conservation plan developed by DNR would include information on the 
location of occupied sites, the distribution of habitat in each planning unit, current 
research results, landscape-level analysis and considerations, and the site-specific 
management plans developed by DNR. This process should result in a comprehensive, 
detailed landscape-level plan that would help meet the recovery objectives of the 
USFWS, contribute to the conservation efforts of the President's Forest Plan, and make a 
significant contribution to maintaining and protecting marbled murrelet populations in 
western Washington over the life of the HCP. The development of this type of plan would 
not be possible without conducting the intensive surveys to locate the majority of 
occupied sites and the research being conducted under Alternative B. 

Because Alternative B locates and protects the majority of occupied sites on DNR- 
managed lands, this alternative has a higher likelihood, when compared to the No Action 
alternative, of ensuring: (1) a population size adequate to prevent extinction from random 
population fluctuations and marine influences; (2) prevention of extinction in some 
regions by locating and providing immediate protection to these sites; and, (3) buffering 
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against catastrophc events through the development of a long-term landscape-level 
conservation plan. This is especially We for those areas where significant additional 
support is provided by federal conservation plans. Under Alternative B, areas such as 
southwest Washington cvlll have a higher likelihood of maintaining murrelet populations 
compared to the No Action alternative, but will likely experience difficulties in 
maintaining viable populations over time unless additional efforts and specific strategies 
are developed in a long-term plan that addresses these areas. Although some small 
reduction in the population of marbled murrelets on DNR-managed lands can be expected 
under Alternative B, this reduction would be minimized with full consideration given to 
population-level concerns. This small reduction in population size would be offset by the 
significant benefits of locating and providing long-term protection to the majority of 
occupied sites and helping conduct research to determine how to protect the breeding 
potential of the population. 

The information gained in the near term under Alternative B would result in less risk of - 
isolating nesting colonies and less disruption to annual breeding cycles and reproductive 
success than under the No Action alternative. Alternative B would provide significant 
support to the President's Forest Plan and benefit federal recovery efforts. under 
Alternative B, all six of the actions listed by the Draft Marbled Murrelet Recovery Plan 
(Marbled Murrelet Recovery Team 1995) to achieve recovery of the species would be 
implemented. Alternative B would likely lead to a higher probability compared to the No 
Action alternative that the President's Forest Plan would provide for sufficiency of 
habitat to sustaln a viable well-distributed population of marbled murrelets on federal 
lands over a 100-year period. 

ALTERNATIVE C 
The conservation strategy for the marbled murrelet proposed under Alternative C is 
similar to Alternative B except that all suitable habitat, even marginal habitat or habitat 
known to be unoccupied. is retained until a long-term conservation plan is developed. 
Approximately 60,664 acres of occupied nesting habitat and suitable unoccupied habitat 
would be protected by Alternative C over a 10-year period. The amount of suitable 
unoccupied habitat that would be protected after the long-term plan is developed in 10 
years is not specified. 

The retention of this habitat would benefit the development of a long-term plan, possibly 
provide for future nesting habitat for the murrelet and keep all conservation options open 
for the species. No occupied sites would be lost in the interim during the development of 
the long-term plan. The uniformity in the distribution of habitat on the landscape would 
he maximized and the potential for isolating breeding colonies minimized. Alternative C 
has an even higher chance than Alternative B of ensuring that as habitat is lost to natural 
events and potential catastrophic influences, sufficient habitat is available to support 
remaining populations. Therefore, Alternative C has the highest likelihood of protecting 
the majority of breeding sites and more certainty in maintaining an adequate amount of 
habitat over time to make a significant contribution to federal recovery and conservation 
efforts. Alternative C has the greatest chance of increasing the probability that the 
President's Forest Plan would provide for suff~cient habitat to sustain a viable well- 
distributed population of marbled murrelets on federal lands over a 100-year period. This 
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alternative has the highest likelihood that the population would persist for the long term 
on DNR-managed lands and in western Washington in conjunction with federal 
conservation strategies. 

Assessment of Criterion 2 - Qualitative: Likelihood that the alternative 
would protect or enhance the reproductive potential of the population 
in conjunction with federal conservation efforts which would lead to 
the long-term persistence and adaptation of the species in Washington 
This criterion makes a qualitative assessment whether enough protection is provided to 
the population to increase the likelihood that successful reproduction is maintained or 
increased, adult survival is maintained or increased, breeding sites are not disturbed 
during the breeding season and decrease the likelihood of reduced genetic variability and 
isolation of occupied sites. Criterion 2 also assesses qualitatively whether a population 
source for the colonization of future sites in unoccupied suitable habitat would be 
provided. 

Measure: Qualitative assessment of the degree and length of time that occupied sites are 
protected. The assessment includes the degree that occupied sites were protected from 
disturbances due to forest management activities, further degradation and modification of 
breeding habitat, further fragmentation of breeding habitat (edge effects), loss of habitat 
due to windthrow, microclimatic changes to the stand, and nest predation. 

ALTERNATIVE A 
A significant advantage of the No Action alternative is the deferral of harvest of the 
maioritv of suitable marbled murrelet habitat to 52.25 miles inland. These deferrals in the " * 

early stages of this alternative contain a significant amount of habitat that could help 
Drotect breeding sites from disturbances due to forest management activities, vrevent - - 
&her degradation and fragmentation of breeding sites, help prevent the isolation of 
breeding sites and possibly reduce predation effects on adults and young. 

if these deferrals of habitat were continued through time, there would be more certainty 
that the No Action alternative would help protect the reproductive potential of the 
population. Although the majority of timber harvest of suitable marbled murrelet habitat 
is currently deferred under the No Action alternative, there is no certainty that the Board 
of Natural Resources would continue with this mode of operation. The Board could 
choose to change their current aake-avoidance/risk-management approach and allow 
harvest of some proportion of this habitat at any time. In addition, because this alternative 
does not include provisions to locate additional breeding sites or identify the location of 
the majority of these sites once the habitat relationship studies are completed, it is not 
able to afford protection to these sites from disturbance, provide habitat enhancement 
measures, reduce fragmentation. assess the isolation of occupied sites, or protect specific 
breeding sites from the risks of windthrow and fire. Information regarding the location of 
breeding sites would not be available for managers to attempt to reduce predation affects 
through habitat enhancement or through the use of more direct methods. 

Implementation of the No Action alternative has the potential to reduce potential murrelet 
population because this alternative contains no provisions for protection of future 
breeding sites in the event potential breeding habitat should be lost. Under the No Action 
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alternative, DNR would not actively locate additional occupied sites after the habitat 
relationship studies are completed. This alternative does not contain plans to develop 
methods to delineate the boundaries of occupied sites once they are located. Therefore, 
the location of only a small sample of occupied sites would be known and the actual areas 
used by murrelets within these stands would be difficult or impossible to determine. The 
No Action alternative contains no additional protection to known occupied sites other 
than the minimal protection afforded by the Endangered Species Act (ESA) and current 
Washington Forest Practices Rules. As discussed in the section under "Current Habitat 
Protection," current forest practices rules regarding the protection of riparian and wetland 
areas and wildlife trees are not designed to directly address marbled murrelets and may 
actually be detrimental depending on how these rules are applied in the field. 

Since the maioritv of locations of occu~ied sites would remain unknown under this " .  
alternative, no opportunities exist for providing needed protection to these sites. No 
habitat improvement or habitat enhancement is planned for any occupied site. There are 
no strategies to reduce the fragmentation level at occupied sites over time or to speed the 
development of suitable habitat adjacent to, or within, fragmented occupied sites. There 
are no considerations or plans for the provision of interior forest conditions at known 
occupied sites over time. 

Because the locations of the majority of occupied sites on the landscape would likely not 
be known under the No Action alternative, no opportunities are available to locate 
important gaps in the distribution of occupied sites and work toward eliminating these 
distribution problems or reducing the isolation of breeding colonies. The Draft Marbled 
Murrelet Recovery Plan recommends that viable populations be maintained within each 
segment of the species' range and identifies southwest Washington (southern end of 
conservation zone 2) and the Puget trough (western portion of conservation zone 1) as 
areas important to recovery efforts because they contain small amounts of suitable habitat 
and contain little or no federal ownership to offer support from federal conservation 
efforts (Marbled Murrelet Recovery Team 1995). The No Action alternative does not 
attempt to specifically locate or improve the habitat conditions at these important 
remaining breeding sites and offers no longer term strategy to replace or increase the 
amount of available habitat within these areas as recommended in the recovery plan. 
DNR manages significant amounts of land within these areas that have the potential to 
provide substantial short- and long-term benefits and support to these remaining 
populations. 

More support from federal conservation efforts will be provided in the northeastern 
portion of recovery zone 2 (western Olympic Peninsula) and eastern portion of 
conservation zone 1 (north Cascade Range) because of the presence of large areas of 
USFS and national park lands. It is expected that the amount of suitable habitat on USFS- 
managed lands will actually increase over time (replacement habitat) as managed under 
the President's Forest Plan. 

The No Action alternative does not include provisions to reduce predation at breeding 
sites, reduce adult and juvenile mortality at inland sites, increase breeding habitat and 
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nesting opportunities, maintain the microclimate of nesting habitat, prevent disturbances 
to occupied sites, or reduce losses of suitable habitat to windthrow or fire. 

Some disturbance protection to known occupied sites could be expected from adoption of 
a final forest practices rule on marbled murrelets, but currently no final rule has been 
chosen. It is not known how the final rule may he modified and the locations of many 
sites might not be known. Reduction of disturbance to occupied sites that are located by 
the habitat relationship studies could be expected because of ESA regulations. However, 
since the locations of the majority of breeding sites will not be known under this 
alternative, harvest of unsuitable habitat adjacent to deferred habitat could be expected to 
occur over time, potentially disturbing a large number of breeding sites. 

This alternative has no provisions to encourage cooperative research projects on the 
marbled murrelet to collect the information necessary to develop protection strategies and 
enhancement measures for breeding sites. Without such information, protective areas 
might be established around breeding sites with no assurance that reproductive success, 
adult survivorship, or the proportion of adults breeding in any year would be maintained 
or enhanced. Populations could continue to decline if managers simply delineated 
breeding sites without an understanding of the needs of the population or how 
reproductive success and adult mortality relate to habitat conditions. 

The No Action alternative, when compared to Alternatives B and C, has the lowest 
likelihood of protecting or enhancing the reproductive potential of the population to a 
level that would lead to the long-term persistence and adaptation of the species in 
Washington in conjunction with federal conservation strategies. Operating under the No 
Action alternative would decrease the likelihood that successful reproduction and adult 
survival are maintained or increased The No Action alternative would continue practices 
which create a higher risk of isolating occupied sites, and contain no long-term plan for 
providing suitable unoccupied habitat or marginal habitat as a source of habitat for future 
populations. No special considerations or protection strategies are provided to those 
portions of conservation zones specifically designated as important to recovery efforts by 
the Draft Marbled Murrelet Recovery Plan. It has a low likelihood of contributing 
significantly to federal conservation efforts since recovery plan objectives and the 
protection guidelines developed for the President's Forest Plan are not used to protect or 
enhance occupied sites. No landscape-level considerations are made to protect the 
population and any protection afforded to the population may only be short term. 

ALTERNATIVE B 
Alternative B differs significantly from the No Action alternative in that its short-term 
purpose is to maintain options while collecting information needed to develop a long- 
term management plan with a goal to protect 95 percent of the breeding sites located on 
DNR-managed lands. After completion of the habitat relationship study within a 
planning unit, DNR would initiate an intensive snrvey effort. Concentration of the 
occupancy survey effort in the highest quality habitat would ensure the most efficient and 
cost-effective survey effort, and increase the chance of locating the majority of breeding 
sites. Alternative B would lead to location and protection of the majority of the breeding 
sites within this higher quality habitat. Five percent of the occupied sites with the lowest 
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probability of occupancy (lowest habitat quality) would probably not be protected. All 
occupied sites currently known or located during the habitat relationship study would be 
protected regardless of the habitat quality. 

Under Alternative B, on-site management plans would be developed for each breeding 
site found. Management plans would identif) the specific needs for each breeding site, 
such as high risk for loss of habitat due to windthrow potential or fire, fragmentation, 
disturbance, or lack of interior forest conditions. Management plans would help reduce or 
eliminate these problems and suggest ways to enhance habitat conditions. Management 
plans developed for each occupied site would include provisions to protect or enhance 
interior forest conditions to reduce predation at the nest sites and maintain forest 
microclimate and structure. Silvicultural methods would be employed to speed the 
development of suitable habitat and increase the amount of suitable habitat while 
reducing fiagmentation. Recruitment habitat found within occupied stands would be 
maintained and developed to decrease fragmentation and increase the size of breeding 
sites. In areas where few breeding sites exist and the longer term outlook for murrelet is 
poor, habitat areas could be recommended for development to increase the amount of 
suitable habitat to support local populations. In southwest Washington, options for the 
future will be preserved by retaining high quality suitable, but unoccupied habitat. 

Management plans may utilize buffers to minimize edge effects and maintain interior 
forest conditions by minimizing windthrow and microclimatic changes in the stand 
interior. Interior forest conditions may help reduce predation of adults and nestlings by 
providing camouflage and cover for the nest and for adults visiting the nest site. Some 
nest predators may not be as numerous in interior forest conditions as they are in 
edge-related habitat. These buffers may give additional protection that would lead to 
reduced predation of adults and young at the nest sites and maintenance of the 
microclimatic conditions which maximize nesting success and suitable nesting habitat 
conditions. 

Once the breeding sites within each planning unit are known, a long-term plan would be 
drafted for the entire planning unit that would then have the ability to take into 
consideration the entire landscape condition and juxtaposition of occupied sites to each 
other. Under Alternative B, after the 10-year interim period, DNR would assemble a team 
of scientists with expertise in conservation biology and ornithology to develop a long- 
term landscape-level conservation plan. This landscape-level planning ability would 
allow an analysis and consideration of ways to avoid the isolation of breeding sites, 
identify areas with suitable unoccupied habitat, identify gaps in murrelet distribution, and 
allow long-range planning. Breeding populations would have a higher likelihood of 
being maintained in southwest Washington, the Puget trough, and near the coast on the 
Olympic Peninsula due to efforts to locate and protect occupied sites in these areas within 
a reasonable time frame. Alternative B would better enable biologists to assess and 
maximize the degree of habitat protection overlap between the marbled murrelet and 
other old-growth-dependent species such as the spotted owl and assess the degree of 
added protection provided by riparian protection plans. This strategy would likely reduce 
the total amount of habitat needed for old-grovJth-dependent species. 



The long-term planning provided in Alternative B should create conditions with a higher 
likelihood that displaced breeding birds could locate additional suitable nest in^ habitat - - 
within the same watershed or adjacent watershed unit, within a shorter time period after 
loss from timber harvest, fire, or other catastrophic event. A shorter time period would 
likely result in less disruption to the breeding cycle and, possibly, better reproductive 
performance. Alternative B attempts to accomplish this goal with a long-term 
conservation plan. Alternative B would also help prevent isolation of occupied stands 
because attempts ~ ~ o u l d  be made to survey other suitable habitat within the same planning 
unit within a short period of time to determine occupancy. 

Alternative B would allow and encourage cooperative research on the marbled murrelet to 
collect information over the interim period to better provide substantial and verifiable 
protective measures to occupied sites. Such research would not be prioritized under the 
No Action alternative. With this information, DNR could assess the potential for breeding 
and survival success of marbled murrelets, allowing more efficient planning and habitat 
conservation. The resulting research information could then be used to develop new 
methods and techniques to: (1) protect occupied sites from disturbance and harmful 
habitat modifications; (2) use silvicultural methods to increase the quality of nesting 
habitat; and, (3) reduce predation ofjuveniles and adults at breeding. This research will 
allow managers to understand more clearly the needs of the population or how 
reproductive success and adult mortality relate to habitat conditions thus providing them 
with tools to improve breeding conditions and breeding success for these birds over time, 

The proposed actions under Alternative B are more consistent with recovery actions 
outlined in the Draft Marbled Murrelet Recovery Plan (Marbled Murrelet Recovery Team 
1995) than those of the No Action alternative. Recovery actions to protect breeding sites 
were discussed earlier under possible methods used by DNR to protect occupied sites. 
Alternative B's near-term strategy to locate and protect occupied sites may greatly benefit 
the species since the recovery team has stated that the next 50 years will be a critical time 
for the marbled mmelet since little additional suitable habitat is expected to develop 
within LSRs (Late-Successional Reserves) before that time. 

Because the locations of the majority of occupied sites on the landscape would be known 
under this alternative, opportunities will exist to identify important gaps in the 
distribution of occupied sites and work toward eliminating these distribution problems 
and reduce the isolation of breeding colonies as recommended by the Draft Marbled 
Murrelet Recovery Plan (Marbled Murrelet Recovery Team 1995). The draft recovery 
plan also recommended that viable populations be maintained within each segment of the 
species range and identifies southwest Washington (southern end of conservation zone 2) 
and the Puget trough (western portion of conservation zone 1) as areas important to 
recovery efforts because they contain small amounts of suitable habitat and contain little 
or no federal ownership that will offer support from federal conservation efforts (Marbled 
Murrelet Recovery Team 1995). Alternative B attempts to specifically locate, protect, and 
improve habitat conditions at these important remaining breeding sites. The long-term 
plan to be developed in Alternative B includes objectives of protecting all occupied sites 
in certain critical planning units with low populations and little remaining habitat and 
preventing the isolation of breeding colonies. Although not specifically stated in the 
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description of the long-term plan, plans may include developing habitat to replace or 
increase the amount of available habitat within these critical areas to attain the long-term - 
plan objectives. Increasing the amount of habitat available and providing replacement 
habitat are both recommended recovegJ objectives. DNR manages significant amounts of 
land within these areas that have the potential to provide substantial short- and long-term 
benefits and support to these remaining populations. 

More support from federal conservation efforts will be provided in the northeastern 
portion of recovery zone 2 (western Olympic Peninsula) and eastern portion of 
conservation zone 1 (north Cascade Range) because of the presence of large areas of 
USFS and national park lands. It is expected that the amount of suitable habitat on USFS- 
managed lands will actually increase over time (replacement habitat) as managed under 
the President's Forest Pian. 

Alternative B has a high likelihood of providing significant support to the interior forest 
conditions being planned and managed for on federal lands under the President's Forest 
Plan. It would also better provide for the interior forest conditions being sought by the 
Draft Marbled Murrelet Recovery Pian. 

The amount of disturbance protection provided under Alternative B would be greater than 
under the No Action alternative because more occupied sites would be located within a 
short period of time and because DNR would develop management plans for these sites. 
Management plans would be designed to minimize disturbances to breeding sites. 
Therefore, this alternative has a high likelihood of offering sufficient protection to 
breeding birds from nest-site disturbances. 

Compared to the No Action alternative, Alternative B has: ( I )  a higher likelihood of 
preventing population declines and maintaining or enhancing reproductive potential of 
the population; (2) higher likelihood of protecting breeding sites from disturbances; and, 
(3) a higher likelihood of making a significant contribution and support to the President's 
Forest Plan and federal recovery efforts which would increase the likelihood of the long- 
term persistence and adaptation of the species in Washington. Altemative B would also 
decrease the likelihood that catastrophic events would eliminate remaining breeding in 
areas with few existing breeding sites because the majority of occupied sites would be 
located and protected. 

Altemative C would provide similar enhancement of breeding potential to Alternative B, 
except that under Alternative C there would be no harvest of suitable unoccupied 
murrelet habitat in any planning unit (as compared to just southwest Washington for 
Alternative B) or marginal habitat within a planning unit until a long-term conservation 
plan is developed for the unit. This approach would reserve all options for the final 
planning team to develop a long-term conservation plan that can utilize all available 
habitat options and have the best likelihood of success. These considerations may 
specifically include replacement habitat for marbled murrelets in areas where gaps in the 
distribution of breeding sites exist or in areas near a breeding site that has the potential of 
being isolated on the landscape as recommended for certain conservation zones 
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delineated by the USFWS in the Draft Marbled Murrelet Recovery Plan (Marbled 
Murrelet Recovery Team 1995). If an area was to lose the only remaining breeding sites 
to windthrow, fire, or other environmental effects, providing replacement habitat in these 
areas would help prevent the risk of a complete absence of suitable nesting habitat over 
time. These areas of concern include southwest Washington (southern end of 
conservation zone 2) and the Puget trough (western portion of conservation zone 1). 
These areas are considered important to recovery efforts because they contain small 
amounts of suitable habitat and contain little or no federal ownership. 

The proposed actions under Alternative C are even more consistent with recovery actions 
outlined in the Draft Marbled Murrelet Recovery Plan (Marbled Mumlet Recovery Team 
1995) than those of Alternative B because of the provisions for suitable unoccupied 
habitat as replacement habitat and objectives to develop suitable habitat in critical areas 
over time. Except for southwest Washington where the expected results of Alternatives B 
and C are similar, Alternative C has a higher likelihood than Alternative B of protecting 
the reproductive potential of the population because there will be an increased likelihood 
of providing for interior forest conditions due to the additional suitable unoccupied 
habitat that would be available and maintenance of marginal habitat. In addition, 
Alternative C has a higher likelihood that displaced breeding birds could locate additional 
suitable nesting habitat within the same watershed or adjacent watershed, within a shorter 
time frame than Alternative B due to the retention of marginal or suitable unoccupied 
habitat for long-term planning. 

Therefore, Alternative C has the highest likelihood that the reproductive potential of the 
population would be maintained or increased in conjunction with federal conservation . . 

efforts which would lead to the long-term persistence and adaptation of tbe species in 
Washington. Alternative C has the highest likelihood that adult survival would be 
maintained or increased, breeding sites are not disturbed during the breeding season, and 
that population sources are provided for the colonization of hture habitat. Alternative C 
has the lowest likelihood of reducing genetic variability of the population and 
contributing to the isolation of occupied sites. 

The provisions under Alternative C to replace murrelet habitat over time and reserve 
suitable hut unoccupied habitat as part of a landscape-level long-term conservation plan 
would significantly support federal recovery for this species. 
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Summary of Environmental Consequences of Alternatives 

Table 4.2.34: Summary of the environmental consequences of 
the No Action and Habitat Conservation Plan 
alternatives according to the two biological 
criteria 

habitat protected by 
each alternative in 
near term 

Likelihood that the 
alternative would 
protect or enhance 
the reproductive 
potential of the 
population 

Cumulative Effects 

Alternative A 
No Action 

60,283 acres of 
potential nesting 
habitat deferred over 
an unknown time 
period. 

No certainty that 
sufficient habitat is 
available to maintain 
populations over time, 
protect breeding sltes, 
or contribute to 
federal conservation 
efforts. 

Lowest likelihood of 
protecting or 
enhancing the 
reproductive potential 
of the population at a 
level leading to long- 
term persistence of 
the population. 

Alternative B 
Proposed HCP 

38,442 acres of 
occup~ed nesting 
habltat protected over 
a 10 year period. 
Suitable, unoccupied 
habitat protected in 
southwest 
Washington. 

High likelihood that 
sufficient habitat and 
protection is provided 
to support a viable 
population and assist 
with federal 
conservation efforts 
over the long term. 

High likelihood of 
protecting or 
enhancing the 
reproductive potentlal 
of the population 
leading to long-term 
persistence of the 
populatton. 

Alternative C 

60,664 acres of 
occupied nesting 
habitat and suitable 
unoccupied habitat 
protected over a 
10-year period. 

Highest likelihood 
that sufficient habitat 
and protection is 
provided to support a 
viable population anc 
assist with federal 
conservation efforts 
over the long term. 

Highest likelihood 
of protecting or 
enhancing the 
reproductive 
potential of the 
population leading to 
long-term persistence 
of the population. 

This analysis of the alternatives considered for conservation of marbled munelet habitat 
on DNR-managed lands includes a brief review of the context of this action regarding 
other state and federal regulations and conservation efforts that may also provide 
protection to the species. A review of these actions will provide the necessary information 
to discuss the cumulative effects of this action within this region. The region analyzed for 
this discussion includes conservation zones 1 and 2 as defined in the Draft Marbled 
Murrelet Recovery Plan (Marbled Murrelet Recovery Team 1995). The Puget Sound 
Zone (zone 1) extends south from the US.-Canadian border along the east shore of Puget 
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Sound to Port Towsend, there turning westward along the north shore of the Olympic 
Peninsula to a point west of Port Angeles near Lake Crescent. The zone extends inland a 
distance of 50 miles. This zone bisects the Olympic Peninsula. The Western Washington 
Coast Range Zone (zone 2) extends from a point west of Port Angeles near Lake Crescent 
west to Cape Flattery, and south to the Columbia River. The zone extends inland a 
distance of 50 miles from the Pacific Ocean shoreline. The region within these zones 
includes lands managed by the US. Forest Service, U.S. D e p m e n t  of the Interior, 
private entities, tribal ownership and state-managed lands. 

ALTERNATIVE A 
Appreciable differences exist between the No Action alternative (Alternative A) and 
Alternatives B and C in the cumulative effects on the regional population of marbled 
mmelets. Assuming continued implementation of the President's Forest Plan, 
significant impacts to the regional population are likely to occur from the implementation 
of Alternative A because: 

(1) Although 60,283 acres of potential nesting habitat is deferred, this deferral 
occurs over an unknown time period and is subject to change according to future 
decisions made by the Board of Natural Resources. There is no certainty that long-term 
protection will be provided to habitat or populations over time. Therefore, the likelihood 
of specific long-term protection being given to the marbled murrelet is the lowest of all 
three alternatives considered. Given that DNR manages as much as 7 percent of the total 
potentiaI marbled murrelet habitat in Washington State (including federal and nonfederal 
ownerships). Of the habitat on nonfederal ownerships, approximately 48 percent of the 
old-growth and 39 percent of mature forests are located on state-managed lands. This 
habitat represents a significant amount of the old-growth and mature forest nesting habitat 
available to the marbled murrelet and, if not protected, would likely have significant 
negative impacts to the regional population. This is especially true for the southern 
portion of conservation zone 2 (southwest Washington) where a substantial amount of 
DNR-managed lands exist but federal lands are absent, suitable habitat is extremely 
limited and nooulations are low. . . 

(2) Occupied sites are not specifically located. Therefore, little or no protection is 
aEforded these sites since the rnaiofitv of the breeding locations are unknown. It will be " .  - 
diMicult or impossible to provide any protection to these areas unless they are located and 
mapped. - - 

(3) Efforts to protect and enhance the reproductive potential of the population and 
improve habitat quality and distribution (habitat enhancement) are not a part of the 
alternatives objectives. This alternative has the lowest likelihood of protecting or 
enhancing the reproductive potential of the population. 

(4) No research is conducted to determine how best to protect habitat and breeding 
sites, maintain or increase the reproductive potential of the population, or reduce adult 
and juvenile mortality. Because the Ievel of biological knowledge on the murrelet is still 
minimal, research is considered one the highest priorities by the Marbled Murrelet 
Recovery Team (1995). It will be impossible to protect a species unless specific 
management strategies can be developed to provide this protection. These management 
strategies will he impossible to develop without additional research. 

ffected Environment Merged EIS, 1998 



(5) No considerations are planned for providing replacement habitat over time or 
developing new habitat in areas with significant gaps in the distribution of breeding sites. 
Because Alternative A does not attempt to locate the majority of occupied sites or plan to 
implement a landscape-level protection strategy for these areas, this alternative has the 
lowest likelihood of maintaining viable populations over time in western Washington. 
This would be especially true in southwest Washington. 

(6) Although, in the long term, federal conservation efforts would result in a larger 
amount of suitable high quality habitat (interior forest conclihons) than currently 
available, it is not known how long Alternative A would continue to provide protection to 
habitat to help sustain populations until this federal habitat is available. The recovery 
team estimated it would take a minimum of 50 years before any of this federal habitat 
began to be suitable. 

(7) Alternative A has a low likelihood of contributing significantly to federal 
conservation efforts since recovery plan objectives and the protection guidelines 
developed for the President's Forest Plan are not used to protect or enhance occupied 
sites. 

Protection provided by the spotted owl proposed 4(d) special rule, additional habitat 
conservation plans, and from the proposed Washington State Forest Practices rule 
proposals for marbled murrelets is not yet known since these plans and processes have yet 
to be finalized. Therefore, the cumulative effects of these processes could not be 
analyzed. It is unknown if the results of these plans or rules will significantly add to the 
protection of the regional marbled murrelet population or not. USFWS critical habitat 
designations (61 Fed. Reg. 26256 (1996)) became final in May, 1996. Federal lands in 
reserve status unda  the President's Northwest Forest Plan provide the majority of lands 
that fall under critical habitat considerations. DNR-managed lands are currently 
designated to provide over 99 percent of the nonfederal critical habitat. The Service w+ll 
conduct an assessment of the effects of DNR's proposed HCP on the critical habitat 
designation in its Biological Opinion. Additional protection to marbled murrelet 
populations from current forest practices rules and private land management policies is 
expected to be minimal. In addition. implementation of the Salvage Rider may result in a 
loss of 15 occupied sites on the Olympic Peninsula and 20 sites on the Mt. Baker 
National Forest, reducing the number of nesting opportunities for the marbled murelet 
and fuaher impacting the regional population. However, at this time, the Service does not 
expect harvesting in occupied habitat to occur as a result of the Salvage Rider. More 
detailed descriptions of these state, federal and private actions or plans are provided 
below. 

ALTERNATIVES 6 AND C 
The differences between the implementation of Alternative B and C in the cumulative 
effects on the regional population of marbled murrelets is expected to be similar. 
Therefore, they have been analyzed together in the following discussion. Assuming 
continued implementation of the President's Forest Plan, significant impacts to the 
regional population are not expected from the implementation of Alternative B or C 
because: 
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(1) the majority of habitat removal occurs in the area where there is the highest 
acreage of potential nesting habitat on federal lands; 

(2) all known occupied sites are protected: 
(3) impacts to the population are minimized by harvesting those potential 

occupied sites with the lowest probabilities of occupancy (marginal habitat) expected to 
contain the least number of individuals; 

(4) it is estimated that only four-tenths of 1 percent of the Washington population 
may be affected; 

(5) efforts to protect and enhance the reproducrive potential of the population and 
improve habitat quality and distribution (habitat enhancement) are made high priorities; 

(6) research on the marbled murrelet is made a high priority as called for in the 
Draff Marbled Murrelet Recovery Plan. This research will be used to develop specific 
management strategies that can be used to further protect and enhance breeding habitat 
and the reproductive capability of the population, reduce mortality to juveniles and adults, 
protect habitat from w+ndthrow and fire, and develop silvicultural prescriptions to 
develop new habitat; 

(7) additional suitable but unoccupied marbled murrelet habitat will be available 
from the implementation of protection strategies in the HCP for the northern spotted owl 
and riparian ecosystem; 

(8) in the long term, federal conservation efforts would result in a larger amount 
of suitable high quality (interior forest conditions) than currently available. These two 
alternatives provide certainty that current populations will be protected during the interim 
until this habitat is available. The recovery team estimated it would take a minimum of 50 
years before any of this federal habitat began to be suitable; and, 

(9) both alternatives contribute significantly to federal conservation efforts since 
recovery plan objectives and the protection guidelines developed for the President's 
Forest Plan are used to protect or enhance occupied sites. 

In addition, locating the majority of occupied sites and implementing landscape-level 
protection strategies for these areas would result in a higher likelihood of maintaining 
viable populations over time in western Washington. Alternative B provides interim 
protection to suitable but unoccupied habitat in southwest Washington. Alternative C 
provides additional interim protection to suitable unoccupied habitat in all planning units 
and the long-term plan will include provisions for developing new habitat over time. 

Therefore, range-wide impacts of the proposed actions (Alternatives B and C) are not 
expected. The net effect of the issuance of an incidental take permit and the 
implementation of Alternative B or C on the regional marbled murrelet population is 
expected to be minimal and significantly lower than under the No Action alternative. 
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4.2.3 Description of the riparian ecosystem and a 
comparison of the HCP alternatives for protection of 
riparian ecosystem components 

Summary 
Protection of riparian ecosystems for the benefit of salmon habitat is necessary 
throughout the landscape of western Washington if these f ~ ~ h  are to survive and prosper 
in the future. Because rivers and streams are a continuum, this will require cooperation 
from all state, federal, tribal, and private landowners that reside in the watersheds. The 
importance of several riparian ecosystem components (ie., detrital inputs, large woody 
debris (LWD), windthrow, water temperature, s e d i e ~ l t ,  stream bank stability, stream 
flow, and wetlands protection) as they relate to salmon protection were used in analyzing 
the riparian protection strategies for DNR-managed lands in western Washington. Three 
alternative approaches to riparian protection were developed and analyzed: Alternative A, 
the No Action alternative; Alternative B, the proposed HCP: and, Alternative C. The 
overall conclusion regarding the riparian protection provided by these three alternatives is 
that Alternative A is inadequate, Alternative B likely provides adequate protection, and 
Alternative C is the most protective. 

Under Alternative A, the lack of specified minimum widths of riparian management 
zones on Type 4 Waters, the allowance of logging within 25 feet of streams, and the 
absence of wind buffers could result in damage to the riparian ecosystem components. 

Riparian management zone widths under Alternative A would not always ensure 
protection of the riparian components because the minimum widths, as specifed by the 
Washington Forest Practices Rules, are insufficient to fully protect riparian ecosystems. 
Current practices result in a wide range of application of riparian protection measures that 
in some cases are not sufficient to address salmon habitat needs (i.e., detrital inputs, water 
temperature, stream bank stability, LWD recruitment). Although not guaranteed, 
Alternative A would often result in sufficiently wide riparian management zones on Type 
1 and 2 Waters, but may not be sufficiently protective of Type 3 and 4 Waters. 
Alternatives B and C both address the need for guaranteed riparian management zones on 
Type 1 through 4 Waters. 

Logging within the riparian ecosystem is allowed under Altemative A. Under 
Alternatives B and C, logging is excluded from the 25 feet closest to the stream unless a 
part of restoration activities and minimized in the remainder of the riparian management 
zone. Alternatives B and C allow ri~arian restoration work to occur in the ri~arian 
management zones. These requirements recognize that many of the existing riparian 
areas are m need of enhancement if thev are to be returned to a ~roductive condition in 
the relatively near future. The measures specified under Alternatives B and C will ensure 
that stream bank integrity and riparian ecosystem productivity will be protected and 
potentially enhanced. which will benefit salmon. 

Altemative A does not require a wind buffer on riparian management zones in wind- 
prone areas. The failure to address wind damage vulnerability of riparian management 
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zones in the past has resulted in frequent loss of riparian integrity and salmon habitat 
values. Alternatives B and C both spec@ that a wind buffer be added to riparian 
management zones in wind prone areas. 4.2.3 (1) "Alternative B requires the wind buffer 
to be added to the windward side of stream in areas prone to wind damage. Alternative C 
requires the wind buffer be added to both sides of streams." 

Logging roads are a significant cause of sedimentation in salmon stream. Under 
Alternative A, DNR would continue to implement Forest Resource Plan direction to 
develop and maintain a road system that controls adverse environmental impacts. 
Alternatives B and C go even further by attempting to minimize the active road density 
based on a comprehensive road network management plan. 
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Matrix 4.2.3: Management Strategies for HCP (excluding OESF) 

Riparian 

?iparian 
'rotection 
4rea (west- 
;ide planning 
mi&) 

Alternative A Alternative B 
No Action Proposed HCP Alternative C 

Continued 
implementation of 
Forest Resource Plan; 
conservation 
strategies range from 
Forest Practices Rules 
minimums to 
substantial buffers 
applied on a site- 
specific bayis. 
Review of 129 sales 
since implementation 
of FRP began shows 
no harvest in riparian 
management zones of 
following size on each 
side of stream: 

(1) Types 1 and 2 
Waters, average 
riparian management 
zone width = approx. 
196 feet, 
range = 0-350 feet. 

(2) Type 3 Waters, 
average riparian 
managemem zone 
width = approx. 85 
feet, 
range = 0-300 feet. 

(3) T l ~ e  4 Waters, 
average riparian 
nanagement zone 
width = approx. 55 
k t ,  
mge  = 0-300 feet. 

(continued) 

Riparian management 
cones (each side of 
stream) defied as: 

(a) Type 1.2, and 3 
Waters: width - 
height of site tree at 
age 100 years or 100 
feet, whichever is 
greater, 
(b) Type 4 Waters: 
width - 100 feet; and, 
(c) Type 5 Waters are 
protected "where 
necessary" according 
to FRP. 

Wid buffers added on 
windward side of 
+parim management 
!one where there is at 
east a moderate potential 
or windthrow: 

(a) Type 1 and 2 
Waters, wind buffer 
width = 100 feet; 
(b) Type 3 Waters 
that are greater than 5 
feet wide, wind buffer 
width - 50 feet. 

tiparim management 
.one activities: 

(a) no harvest except 
for restoration within 
fust 25 feet, 
(b) minimal harvest 
between 25 and 100 

feet, 
(c) low harvest 
beyond 100 feet. 

Riparian management 
zone defied as: 

(1) riparian buffers 01 

each side of Type 1 
through 5 Waters - 
width = height of site 
tree at age 100 years c 
100 feet, whichever is 
yeater, 

(2) wind buffers 
added on both sides of 
-iparian buffer: 

(a) Type 1 and 2 
Waters, wind buffe 
width - 100 feet; 
(b) Type 3 Waters 
that are greater thsu 
5 feet wide, wind 
buffer width = 50 
feet, and 

(3) riparian buffer 
nanagement activities: 

(a) no harvest 
within f ~ s t  25 feet, 
(b) restoration 
activities allowed 
beyond 25 feet. 
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Alternative A I Alternative B 
No Action Proposed HCP Alternative C 

liparian (con4 

liparian 
'rotection 
kea (west- 
ide planning 
mits) 
continued) 

Jnstable Hill 
lopes and 
dass Wasting 

load 
jetwork 
danagement 

Iydrologic 
daturity 

(4) Type 5 Waters, 
riparian management 
zones on 47% of 
streams, average 
riparian management 
cone width for those 
streams = 40 feet. 
Remaining 53% 
receive no riparian 
management zones. 
Range on all - 0-150 
feet. 

No timber harvest on 
unstable slopes unless 
and until it can be 
done with no increase 
in failure rate or 
severity. 

Implement Forest 
Resource Plan 
direction to develop 
and maintain a road 
system that integrates 
management needs 
and controls adverse 
environmental 
impacts on the forest 
environment. 

Hydrologic maturity 
addressed as part of 
Forest Practices 
watershed analysis. 
This process 
completed for only a 
small percentage of 
DNR- managed land. 

(continued) 

Same as Alternative A. 

Implement Forest 
Resource Plan direction 
to develop and maintain 
a road system that 
integrates management 
needs and controls 
adverse environmental 
impacts on the forest 
environment. 

Minimize active road 
density based on 
comprehensive road 
network management 
plan. 

Two-thirds of DNR- 
managed lands in tbe 
rain-on-snow Lone, with 
some exceptions, to be 
hydrologically mature. 

Same as Alternative A. 

Same as Alternative B. 

Same as Alternative B. 
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Alternative A Alternative B 
No Action Proposed HCP Alternative C 

Riparian (con1 

i[ydrologic 
kfaturity 
continued) 

Wetlands 
'rotection 

iued) 

While not a specific 
requirement. 
hydrologic maturity is 
often considered when 
laying out harvest 
units. is included on 
the timber sale 
environmental 
checklist, and is part 
of the landscape 
planning process. 

Wetlands protected in 
the future through full 
implementation of 
ERP Policy No. 2 1 - 
"no net loss of acreage 
or function." Could 
change if policy is 
replaced or modified. 

Buffers provided 
based on size of 
wetland: 
(1) .25-1 acre 

wetlands, buffer width 
-; 100 feet; and, 

(2) wetlands larger 
than 1 acre, buffer 
width = height of site 
tree at age 100 or 100 
feet whichever is 
greater. 

Buffer and forested 
wetland management 
activities: 
(1) maintain at least 

120 feet2 of basal area 
in wind-fm trees 
with large roat 
systems; 
(2) no roadimg 

without on-site 
mitigation; 

(continued) 

Same as Alternative A. 
and guaranteed for length 
3f HCP. 

Same wetland buffers 
L$ in Alternatives A 
md B plus: 
(1) bogs 0.1-0.25 
tcres receive 100-foot 
juffers; 
(2) small wetlands 
hat are interconnected 
r connected to a typed 
vater are buffered; 
md, 
(3) wetlands within 
:00 feet upslope of 
lnstable hill slopes 
lave the buffer width 
ncreased by 50% on 
he half of the wetland 
losest to the unstable 
rea. 

Aanagernent of 
>rested wetlands and 
uffers around forested 
ietlands same as 
dternative A plus: 
(If the required 120 
%t2 of basal area 
onsists of the most 
i ind-fi i  dominant 
nd co-dominant trees; 
(2) majntain a 
himum of at least 75 
ees per acre; and, 
(3) no ground-based 
luipment operation 

(continued) 
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I Alternative A Alternative B I I 
I No Action I Proposed HCP 1 Alternative C I 

(3) natural surface within wetland or 50 
feet of wetland edge. 

must be maintained or Management of buffers 
around nonforested 
wetlands same as 

equipment generally forested wetlands plus: 
(1) no harvest within 

50 feet of wetland 

(2) no ground-based 
uipment within 100 
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Affected Environment 
This section describes the riparian ecosystem and its various components, including: 
detrital input, large woody debris (LWD) recruitment, windthrow, water temperature. 
sediment, stream bank stability, stream flow, and wetlands; evaluates the way in which 
each HCP alternative would protect the components, and compares Alternatives B and C 
to Alternative A, the No Action alternative. All references to riparian management zone 
wldths apply to both sides of the streams, unless otherwise noted. 

Riparian Ecosystem 
The riparian ecosystem includes, in addition to rivers, streams, lakes, ponds, wetlands, 
and other bodies of water, the land and corresponding flora and fauna occurring along the 
water bodies themselves. Within this area are found the physical and biological 
processes that function together as an extremely important water-driven habitat within the 
landscape (WFPB Riparian Habitat Technical Committee 1985; Cederholm 1994). The 
riparian discussion contained within this DEIS focuses on salmonid habitat in rivers and 
streams, with some reference to wetlands. Maintaining the various components of the 
riparian ecosystem within some level of natural background variability is critical to 
maintaining beneficial conditions for salmonids. It is important to realize that plant and 
wildlife species and communities within the riparian ecosystem are also dependent on 
good habitat quality (Raedeke 1988; Bilby 1988). The potential impacts on many of these 
species are discussed in Section 4.5. 

Riparian ecosystems encompass the aquatic environment and both the riparian and upland 
vegetation communities. Riparian ecosystems are comprised of mosaics of land forms, 
plant communities, and environments that vary in width and shape within the larger 
landscape. As such, their boundaries do not stop at an arbitrary, uniform distance from 
the stream but are delineated primarily by how the ecosystem functions (Castelle et al. 
1992). 

A properly functioning riparian ecosystem includes the maintenance of cool clean water, 
stable stream banks, and short- and long-term LWD recruitment to the aquatic 
envuonment. Salmonid fish live within the aquatic environment from which they obtain 
the food and living space necessary for growth. reproduction, and survival. Each part of 
the aquatic environment has unique physical and biological characteristics and 
corresponding riparian components that are also unique. Riparian ecosystems directly 
and induectly influence the quality of salmonid habitat. In areas of high wind intensity it 
is necessary to protect the riparian ecosystem from blowdown by providing additional 
width (i.e., a wind buffer) beyond the site potential tree height. Salmonids have evolved 
with specialized and unique habitat requirements that are met in part by healthy, 
functioning riparian ecosystems (Bisson et al. 1987; Hicks et al. 1991; Cederholm 1994). 
Some of the most important habitat requirements that salmonids derive from riparian 
ecosystems are clean well-oxygenated water, spawning gravel that is relatively low in fme 
sedunent, an abundant food supply, a moderate hydrologic regime, cover provided by 
LWD, and other forms of aquatic diversity provided by wood. 

The riparian ecosystem discussed in this DEIS includes the aquatic zone, riparian zone, 
and the zone of direct influence (Figure 4.2.1 I), all of which fall within the riparian 

Merged EIS, 1998 Affected Environment 



ecosystem as described by the Washington Department of Ecology ( W B  Riparian 
Habitat Technical Committee 1985). While salmonids live in the aquatic environment, 
their welfare is directly dependent on how weU the entire riparian ecosystem is 
functioning. When a watershed's uplands are logged, it is important to realize the 
potential impacts that can occur to the riparian ecosystem. Consideration of maintenance 
of the various components of salmonid habitat is important when loggmg and associated 
activities are canied out withm watersheds. 

Fiqure 4.2.1 1: The relationship between the riparian ecosystem and - 
DNR's riparian management zone 

1- Riparian Ecosystem 
(Riparian Management Zone) 

1 

Affected Environment Merged EIS, 1998 

-- 
Ripar~an Area of 

Influence 
Area 

Riparian 
Area 

. 
Aquat~c 

* R~parian Area of 
Influence 



When establishing the width of the riparian ecosystem, it is important to realize that 
measurements should start at the outer margin of the channel migration zone (flood 
plain). This is important because over the course of a timber rotation, streams naturally 
move laterally due to stream bank erosion. If riparian ecosystem widths are measured 
from the low flow wetted perimeter and not the outer margin of the flood plain, then the 
stream has less room to move through, and may eventually migrate outside the riparian 
ecosystem into the logged areas behind. 

The input of detritus and large woody debris ( L W )  to water bodies IS of major 
importance as both a food base and a structural component of salmonid habitat. Detritus 
is the primary food base of many aquatic insects that are important in the juvenile 
salmonid diet (Mundie 1969; Waters 1969; Friesen 1990). Large woody debris provides 
both biological and physical structuring of stream channels that benefit salmonids (Bisson 
et al. 1987; Hicks et al. 1991; Naiman et al. 1992). Large woody debris input needs to 
include sufficient numbers, species, and sizes of wood to result in a productive aquatic 
environment for salmonids (Bisson et al. 1987; Naiman et al. 1992: FEMAT 1993). 

The necessary width of riparian management zones, and the management activities that 
would be allowed within them, depends on the situation. If the riparian management 
zone is wide enough to provide LWD input at a natural background composition and rate, 
then it most likely will provide most of the required salmonid habitat protection (WFPB 
=parim Habitat Technical Committee 1985; FEMAT 1993; Cederholm 1994). The 
Washington Forest Practices Board Riparian Habitat Technical Committee (1985) 
recommends a buffer of 200 feet on each side of the stream if the total riparian ecosystem 
is to be protected. For fshbearing waters, E M A T  (1993) suggests that protection of 
riparian ecosystem values may require a buffer equal in width to two site potential tree 
heights or  about a 300-foot slope distance, the 100-year flood plain, or to the top of the 
inner gorge in order to protect the full range of riparian functions. Most riparian 
ecosystem functions (shade, bank stability, sediment filtering, and detritus input), and up 
to 80-90 percent of the LWD recmitment, will be met on these streams by a buffer width 
of 100 feet (McDade et al. 1990; FEMAT 1993 Figure V-12). The additional 10-20 
percent of the LWD input is provided from beyond this distance. However, as riparian 
stands develop more late-successional characteristics, including a higher component of 
conifer and taller trees, proportionately more input will occur from distances beyond 30 
meters (100 feet)(Van Sickle and Gregory 1990). 

Other studies call for narrower buffer widths; however, the recommendations from these 
studies are often based on protection of individual riparian components (Castelle et al. 
1992; Johnson and Ryba 1992) rather than the entire riparian ecosystem. 

The riparian management zone that is left after harvest activity should be of sufficient 
width and condition to maintain the integrity of the r~parian ecosystem. Whenever 
possible, the riparian management zone should at least encompass the riparian ecosystem 
and have a sufficient buffer width to allow for channel movement and external impacts 
(i.e., windthrow, landslides, etc.). For example. logging in the uplands can potentially 
change the conditions along the outer boundary of the riparian management zone. maktng 
it far more vulnerable to wind damage and sedimentation from upslope logging- 
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associated activities. Therefore, the riparian management zone may have to be wider in 
areas of high wind vulnerability. Following harvest of the uplands. wind becomes more 
problematic for riparian management zones, because the removal of adjacent timber 
aUows the wind to accelerate along the ground, resulting in a greater blowdown effect on 
the trees left standing. Sediment from unchannelled upslope land failures can usually be 
fdtered out by riparian ecosystems if the riparian management zone is of sufficient width 
and composition. However, if protection of the riparian ecosystem is insufticient (is., 
too narrow or of low quality) sediment could reach the aquatic habitat (Castelle et al. 
1992; Johnson and Ryba 1992). The preference would be that upslope stability would be 
maintained within some natural level of landslide occurrence, using comprehensive road 
construction and maintenance planning, avoidance of logging on unstable slopes. and 
maintenance of hydrologic maturity in the rain-on-snow zone. 

Comparison of the HCP Alternatives for Protection of the Riparian 
Ecosystem Components 

Detrital Inputs 
Stream benthic communities (aquatic macroinvertebrates that live in the streambed) are 
highly dependent on detritus. Detritus is defmed as all "dead" organic carbon as 
distinguished from "living" organic or inorganic carbon (Hicks et al. 1991). With respect 
to stream systems, detritus has two forms: (1) detritus originating within the stream 
(autochthonous); and, (2) detritus originating from outside of the stream (allochthonous). 
The primary form of autochthonous detritus is dead algae and other aquatic plant 
material. In small, forested mountain streams autochthonous detritus accounts for only a 
small portion of the total detrital input within the system. Allochthonous detritus is the 
primary source of detrital input into small- and medium-sized streams through the annual 
contribution of large amounts of leaves, cones, wood, and dissolved organic matter 
(Anderson and Sedell1979; Gregory et al. 1987; Richardson 1992). 

The types of aquatic insects that consume the detrital material differ as one progresses 
downstream in the river continuum (Vannote et aL 1980). In the small headwater streams 
(high in the river continuum) the aquatic insects classified as "shredders" dominate the 
population and these organisms actually shred and digest wood fiber. Downstream, in the 
larger. more exposed streams, the "collectors" dominate and these aquatic insects mainly 
graze the algae &om the surface of stream graveLs (Vannote et al. 1980). 

The importance of this type of detrital input varies among streams but can provide up to 
60 percent of the total energy of stream community metabolism (Richardson 1992). In 
deciduous riparian forests, 80 percent of the allochthonous input to streams is derived 
from leaf litter. Most of this input occurs within a 6-8 week period in the autumn 
(Naiman et aL 1992). In coniferous riparian forests. needles contribute a major portion of 
the aUochfhonous input to streams (Bilby and Bisson 19921, and fallen cones or wood 
may account for 40-50 percent of the total allochthonous detrital input (Naiman et al. 
1992). Up to 90 percent of the detritus that ultimately remains in small coniferous forest 
streams is comprised of woody material (Naiman and Sedell1979; Triska and Cromack 
1980). The complete decay process takes about 1 year for most high quality materials 
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such as leaves and herbaceous plants and may take several years or decades for low 
quality materials such as cones and wood (Gregory et al. 1991). 

Stand age significantly influences detrital input to a stream system. Total input of 
allochthonous detr~tus to streams within old-growth forests is known to be approximately 
five times higher than in streams within clearcut forests (Bilby and Bisson 1992). 
Furthermore, Richardson (1992) found that allochthonous detrital input was 
approximately twice as high in old-growth forests as compared to either 30- or 60-year- 
old forests. However. reduced levels of allochthonous detrital input into streams due to 
streamside timber harvest is somewhat offset by concomitant increases in autochthonous 
detrital production. It isn't known what the effect of a change in type of detritus 
(allocthonous versus autochthonous) would have on the community structure in streams. 
however, several studies have documented mcreases in aquatic insect production and fish 
production after canopy removal (Murphy and Hall 1981: Bisson and Sedell 1984; 
Gregory et aL 1987; Hicks et al. 1991). Reduced forest canopy in the riparian zone leads 
to increased light levels in the aquatic zone, thereby increasing algae production in 
streams (Sedell and Swanson 1984; Bilby and Bisson 1992). 

Some detrital input into streams also originates from beyond the immediate streamside. 
Detrital input to streams can originate from upstream areas. Richardson (1992) estimated 
that 70-94 percent of all leaves that enter a stream segment are transported downstream, 
until likely stored in a large pool or lake. Gregory et al. (1987) indicated that the greater 
the roughness elements of a stream, the greater the retention of detrital input. Thus, areas 
having large amounts of existing debris tend to retain more of the additional detrital 
input. This fmding suggests that some detrital input from upper headwater areas that may 
not have fah likely contributes to lower downstream segments that support fish. The 
overall importance and magnitude of this upstream contribution to detrital input is not 
known. 

No studies have been conducted to specifically determine the horizontal distance within 
which allochthonous detritus is input to streams @MAT 1993), b ~ t  it has been 
estimated that 14-25 percent of the total litter input to a stream can originate from along 
the banks due to wind action alone (Richardson 1992). Newbold et al. (1980) found that 
&versity, a measure of aquatic insect community health, was high in streams with buffer 
strips at least 30 meters (100 feet) wide. According to Figure V-12 in EEMAT (1993), 
approximately 90 percent of the litter fall to streams occurs within halfa site potential 
tree height from the stream, or about 33 meters. 

ALTERNATNE A 
Under Alternative A the majority of Type 1 and 2 Waters would receive sufficient 
buffering to protect detrital production. Type 3,4, and 5 Waters, however, would receive, 
on average, less than the 100 feet suggested by the hterature (FEMAT 1993 Figure 12) 
for total protection of detritus input. In some cases where no minimum zone width is 
specified, such as in Type 4 and 5 Waters, buffers may not provide sufficient detrital 
production protection for many years. Without sufficiently wide riparian management 
zones. the detritus materials that come from the adjacent forest canopy would no longer 
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supply the stream with an energy base. This could be an important impact during the 
initial years after logging, at least until the riparian canopy could regrow. 

The natural mix of deciduous and coniferous detritus is a vital part of the energy cycle in 
small forested streams. The deciduous material provides short-term energy and the 
coniferous material provides long-term energy. The riparian forest is an important 
regulator of stream productivity through the amounts and qualities of material directly 
contributed to the stream. In some cases. the source of woody material to stream 
channels is lost for decades, until a new forest can regrow. During the interim period. the 
composition of woody inputs shifts from coniferous material, which is relatively decay- 
resistant, to deciduous material, which is more rapidly decomposed. 

ALTERNATIVE B 
Riparian management zones provided on Type 1 through 4 Waters under Alternative B 
meet the widths recommended by the literature (100 feet) for detritus production 
protection. These widths would provide continuous inputs of detritus to the streams, and 
would allow the maintenance of stream productivity in both the short and long term. The 
amount of detrital production that comes from Type 4 and 5 Waters is not well 
documented, however, it is probably an important portion of the overall productivity. 
Under Alternative B the protection provided on Type 5 Waters in unstable areas will meet 
most recommended detrital input needs; but this may not be the case for Type 5 Waters 
on stable ground because they will not receive riparian management zone protection. 
Because of the lack of riparian management zone protection along these streams, it is 
possible that there wiU be an interruption of detritus input until the riparian forest regrows 
to the point of canopy closure. 

Because the riparian management zone closest to the stream would be a no-harvest area, 
except for ecosystem restoration, maintenance of detrital inputs will occur because the 
riparian management zone will remain in a relatively productive condition. Ecosystem 
restoration activities in the minimal-harvest area, occurring 25-100 feet from the active 
channel, would not appreciably reduce the ability of the riparian management zones to 
contribute detrital nutrients. The remaining portion of Phe riparian management zone 
(more than 100 feet &om the active channel margin) is beyond the width necessary to 
protect detrital inputs. 

The provision of a 100-foot-wide wind buffer on the windward side of Type 1,2, and the 
larger Type 3 Waters will provide additional protection for the riparian management 
zone, ensuring that detrital inputs would be maintained. 

Alternative B provides more consistent protection of derrital inputs than Alternative A, 
because of the wider riparian management zones left on all water types, and the limited 
harvest activity allowed within the riparian management zones. The provision of 
additional wind buffers on the windward side of the riparian management zones would 
further decrease the risk of blowdown, and thus increase the ability of the riparian 
management zones to provide detritus production protection. 
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ALTERNATNE C 
The riparian management zones provided along all water types will be sufficient to 
maintain the detrital inputs on all streams at or near natural conditions. The provision of 
wind buffers on Type 1.2. and larger Type 3 Waters will further protect the integrity of 
the riparian management zones. The 25-foot-wide no-harvest area immediately adjacent 
to all stream types, and the limited activity area in the rest of the riparian management 
zone, will ensure full protection of detrital inputs. 

Alternative C would provide more protection of detrital input rates than Alternative A on 
ail water types. Unlike Alternative A, Alternative C would provide a wind buffer on both 
s~des of the rtparian management zones on Type 1,2, and larger Type 3 Waters. Under 
Alternative C, Type 3 Waters less than 5 feet wide, Type 4 Waters, and most Type 5 
Waters would receive more detritus protection than is provided under Alternative A; 
however, some Type 5 Waters in stable areas would not receive protection. 

Large Woody Debris (LWD) 
Numerous studies have shown that large woody debris (LWD) is an important component 
of fsh habitat (Swanson et al. 1976; Bisson et al. 1987: Hicks et al. 1991; Naiman et al. 
1992). Trees and other large pieces of wood that fall into streams provide critical 
physical and biological functions in streams (Swanson and Leinkaemper 1978, 1982; 
Bisson et al. 1987; Sedell et al. 1988: Maser and Sedell 1994). These functions relate to 
sediment retention (Keller and Swanson 1979), gradient modieation (Bilby 1979), 
channel structural diversity (Ralph et al. 1994). stream nutrient production (Cummins 
1974), and escape cover (Bisson et al. 1987; Bilby and Ward 1989). Large woody debris 
also plays an important role in retaining salmon carcasses in streams, where they are 
consumed by a variety of wildlife scavengers and contribute to aquatic productivity 
(Cederholm and Peterson 1985; Cederholm et al. 1989; Bilby et aL in press). 

Buffer zones are critical in maintaining LWD input to streams in areas intensively 
managed for timber harvest. Post-harvest LWD recruitment levels have relatively long 
recovery rates of up to 250 years (Murphy and Koski 1989; Grette 1985). Based on a 
study by Murphy and Koski (1989), the buffer zone width recommended to maintain 
adequate LWD is approximately 30 meters (100 feet). However, this study was carried 
out in Alaska where the tallest trees are not as large as those found in Washington. 
MeDade et al. (1990) estimated that for old-growth conifer forests in Oregon. 50 percent 
of debris originates within 10 meters (33 feet) of the stream, 85 percent within 30 meters 
(100 feet), and 100 percent within 50-55 meters (165-182 feet). For mature hardwoods, 
they estimated that 100 percent of LWD originates within 25 meters (83 feet) of the 
stream. Van Sickle and Gregory (1990) presented a general model of LWD input to 
streams that shows that the majority of LWD originates within relatively short distances 
from the stream. Maintaining 100 percent of available LWD input into streams requires 
buffer widths approaching total tree height, and the rate of LWD input for streams 
changes with increasing btance away from the stream (EXMAT 1993 Figure V-12: 
McDade et al. 1990). Based on this figure, approximately 90 percent of the LWD input 
occurs within a distance of 80 percent of a site potential tree height from the stream, or 
about 50 meters (155 feet). Cederholm (1994) reviewed the literature on maintenance of 
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LWD input for salmon streams and found that the distance needed for 100 percent 
recruitment potential averaged 47 meters (155 feet). 

In addition to the amount of LWD input, the species of LWD contributed is also 
important. Coniferous LWD significantly outlasts deciduous LWD in the stream system 
(Harmon et aL 1986; Bisson et al. 1987) and can remain in stream channels for 200 years 
or longer (Swanson et al. 1976; Keller and Tally 1979; Grette 1985). Thus. simply setting 
aside buffers of second-growth hardwoods (which comprise a large proportion of the 
streamside vegetation on DNR-managed lands) does not provide optimal LWD input over 
the short term because unassisted recovery of these areas to pre-logging coniferous LWD 
recruitment levels may take hundreds of years. 

Although the specific role of Type 4 and 5 Waters in LWD input to downstream areas is 
not completely understood, these streams are known to supply some LWD to the larger 
downstream salmon-bearing waters (Potts and Anderson 1990). The role of LWD in 
Type 4 and 5 Waters is partly one of stabitizing existing debris and sediment to maintain 
rates of sediment routing at near natural levels. 

Regional differences in LWD loading in unmanaged forests apparently exist. However, 
due to lack of site-specific stream survey information and the wide variabiity of data 
within regions, limited comparison of LWD loading could be evaluated at this gross level 
of analysis. A systematic study to determine regional differences in LWD loading has not 
been conducted. Although not well documented. some differences in LWD loading 
between geographic regions can be found in the literature. Bilby and Ward (1991) found 
approximately 200 pieces of LWD per 500 meters (1.650 feet) of stream in unmanaged 
stands in southwestern Washington. This contrasts with an average of 300 pieces (95 
percent confidence interval - 200-400) per 500 meters (1,650 feet) of stream in old- 
growth forests of the OSympic Peninsula (Grette 1985), and an average of 313 pieces per 
500 meters (1.650 feet) of recently managed tributaries of the Hoh River (C. J. 
Cederholm, DNR, Olympia. Wh,  unpubl. data, 1996). It is important to realize that 
LWD loading rates can vary widely between and within drainages of similar size, 
gradient, and logging history. 

ALTERNATIVE A 
The riparian management zones left on Type 1 and 2 Waters could provide a high degree 
of protection of future LWD loading, because they average 196 feet wide. However. 
some riparian management zones could end up being much smaller than average, due to 
the minimum 40 foot widths provided under this altemative. Riparian management zone 
widths on Type 3 Waters would only provide a portion of the LWD needs. because the 
zone widths average 85 feet wide. This altemative would allow timber harvest for 
commercial purposes in the riparian management zones and this removal might result in 
decreased LWD input rates over the short and long term. This could have a cumulative 
effect on future LWD loadings because of an eventual slowdown in LWD inputs in future 
years. Because there is no minimum riparian management zone width designation on 
Type 4 and 5 Waters under this alternative, some streams could receive no riparian 
management zone protection. 
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The lack of specifically applied wind buffers under Alternative A increases the risk that 
riparian management zones may blow down. Ths  would result in a short-term input of 
LWD, but in the long term the LWD input would reduce to a low level until the forest 
regrows. 

ALTERNATIVE B 
Alternative B specifies a minimum riparian management zone width of 100 feet on Type 
1 and 2 Waters. This alternative would exceed the LWD protection provided under 
Alternative A in many cases. When compared to Alternative A, it is anticipated that 
Alternative B would allow very limited timber removal from the riparian management 
zone and therefore more trees would be available as LWD trees. The reason for this 
limited removal is to maintain or restore the quality of salmon habitat. In areas prone to 
blowdown, riparian management zones ieft along T~ipe 1 and 2 Waters would receive 
additional 100-foot wind buffers on the windward side of streams. These rioarian 
management zones would therefore have a high probability of maintaining the short- and 
long-term LWD inputs because they would be protected from blowdown. 

Type 3 Waters would receive more, and consistently wider, riparian management zones 
than under Alternative A. Type 3 Waters wider than 5 feet would receive 50-foot wind 
buffers on their windward sides, and these wind buffers would protect the riparian 
management zones from damage, thus ensuring that they would provide LWD inputs over 
time. Type 4 Waters would receive 100-foot riparian management zones, which are less 
than the one site potential tree height recommended by the literature; but, because this is a 
minimum width, aU streams would receive at least this much protection. This size of 
r~parian management zones on Type 4 Waters is sufficiently wide to provide most LWD 
inputs over time. Type 5 Waters would receive riparian protection where necessary, 
according to the Forest Resource Plan Policy No. 20 (DNR 1992b). 

The 25 feet of the riparian management zone closest to the stream would be a no-harvest 
area. Any ecosystem restoration or single-tree selective harvest activities occurring 
between 25 and 100 feet from the active channel would not appreciably reduce the ability 
of the zone to contribute LWD. The remaining portion of the riparian management zone 
in the ease of Type 1, 2, and 3 Waters is a low-harvest area. and additional LWD 
contributions would be provided from this area. 

Alternative B provides for more LWD inputs than Alternative A because it provides 
wider riparian management zones on the smaller Type 3 and 4, Waters. This alternative 
also provides a wind buffer on the windward side of Type 1,2, and larger Type 3 Waters 
in blowdown-prone areas, and allows less harvest activity within the riparian 
management zones. The provision of additional wind buffers in Alternative B decreases 
the risk that the riparian management zones may blow down. and thus increases their 
abiity to provide LWD input over time. 

ALTERNATIVE C 
The riparian management zones on Type 1 through 5 Waters would ensure most LWD 
recruitment is maintained on all streams. The provision of 100-foot wind buffers on both 
sides of the riparian management zones on the Type 1.2, and larger Type 3 Waters would 
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decrease the risk that riparian management zones may blow down and lower the LWD 
protection. 

A 25-foot-wide area immediately adjacent to the stream would be a no-harvest area, and 
from there to the outer edge of the protected zone, activities would be allowed only if 
serving to restore andlor enhance the function of the riparian management zone. This will 
provide protection of LWD recruitment potential in almost all cases. 

Alternative C is more protective of LWD inputs than Alternative A because it leaves 
sufficiently wide riparian management zones on all water types, allows very limited 
harvest activity within the riparian management zones. and provides a wind buffer on 
both sides of Type 1,2, and larger Type 3 Waters. 

Windthrow 
Widthrow of entire trees occurs when wind forces overcome the rooting strength in the 
soil. tipping over the tree, its root ball, and some amount of root-attached soil (Coutts 
1986). Windbreak, a type of windthrow, occurs when applied wind forces overcome 
stem strength somewhere above the root ball, breaking the stem and tipping over some 
percentage of the total tree height. Wind force is transferred to trees by the resistance 
they provide to wind flow (ie., drag). Windthrow is a normal occurrence in forests but is 
known to increase after timber harvest opens formerly interior forest trees to the more 
direct effects of the wind (Harris 1989). Buffer strips along streams are subject to similar 
increases in windthrow. Though windthrow and buffer strip stabiity have not been 
studied extensively. several pertinent studies exist for the Pacific Northwest (Steinblums 
1977; Steinblums et at. 1984; Andrus and Froehlich 1986; Rot 1993; Mobbs and Jones 
1995). 

In the Pacifz Northwest, the strongest and most damaging winds ate associated with fall 
and winter windstorms approaching the coast from the southwest (Canada. Environment 
Canada 1992). These high wind storms are commonly associated with heavy 
precipitation. The combination of high winds and wet soil conditions increases the 
potential for windthrow (Harris 1989). The strongest wind systems, known as 
superstorms, also originate from the southwest, usually between October and February 
(Renner 1993). These storms can produce gusts of greater than 100 miles per hour. The 
three best known superstorm occurrences are the Great Olympic Blowdown of January 
1921, the Columbus Day storm of 1962, and the Inauguration Day storm of 1993 
(Kruckeberg 1991: Renner 1993). The Great Olympic Blowdown storm had winds of 
113 miles per hour with gusts apparently reaching 150 miles per hour (Kruckeberg 1991). 
Wids  exceeding 80 miles per hour occurred in Puget Sound during the two later storms 
(Renner 1993). In the Columbus Day storm, almost 10 biion board feet of timber were 
blown down (Kruckeberg 1991). 

A combination of high winds and heavy snowfall can also influence windthrow. This 
combination of factors can occur with southwest storms, but is primarily associated with 
cold winter storms or arctic outbreaks that originate from the interior of British Columbia 
(Canada. Environment Canada 1992; Renner 1993). These arctic outbreaks are often 
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associated with strong wind systems found in the valleys of the Fraser and Squamish 
Rivers in British Columbia (Canada. Environment Canada 1992). Such storms would 
most likely influence the east Olympic Peninsula and north Cascade regions, though their 
effect can reach as far as the WiUamette Valley in Oregon. These storms are short-lived. 
generally lasting only a day or two (Renner 1993). With cold storms of longer duration, 
the soil is more likely to be frozen, which may increase soil resistance and reduce 
windthrow (Moore 1977). 

Topographic channeling or directing of winds is also an important influence on wind 
direction and windthrow. On a broad scale. wind channeling is evident in the Columbia 
River valley, the Chehalis River valley (E-W winds). centra<puget Sound (N-S winds) 
and along the Strait of Juan de Fuca (E-W winds) (Phillips and Donaldson 1972; Canada. 
Environment Canada 1992: Renner 1993). On a local scale, wind channeling is evident 
in individual valleys based on observed windthrow directions (Andrus and Froehlich 
1986; Rot 1993). Winds may also be constricted as they move through a valley in a 
process called funneling (Canada. Environment Canada 1992; Renner 1993). Such 
constriction causes a Bernouli effect and the winds accelerate, perhaps to twice their 
initial speed (Renner 1993). 

On a very local scale, down-valley winds may occur. These winds usually occur when air 
near the ground cools at night, becomes more dense than the air above it, and then drains 
down the valley (Renner 1993). Such winds are documented at Mt. Rainier (Buettner and 
Thyer 1962) but are not known to produce signifreant amounts of windthrow. 

Steinblums (1977) and Steinblums et al. (1984) evaluated 40 streamside buffer strips in 
old-growth forest in the Cascade mountains of western Oregon. Logging had occurred at 
these sites between 1 and 15 years prior to data collection. Stability in these buffer strips 
ranged from 22-100 percent of initial gross volume. Windbreak was minor. Steinbiums 
et al. (1984) established a relationship between site parameters and the timber volume 
remaining in buffer strips. The important parameters were slope distance from the outer 
edge to uncut timber in the direction of damaging wind, change in the elevation from the 
midpoint of the buffer to the top of the nearest major ridge in the direction of the wind, 
the horizontal distance from the outer buffer edge to the top of nearest major ridge in the 
direction of the wind, the direction of stream flow in relationship to damaging winds, the 
elevation of the buffer strip at its midpoint, a visual estimate of stability, and a measure of 
the site's soil moisture. 

Andrus and Froehlich (1986) evaluated 30 streamside buffers in second-growth forests in 
the western part of the Oregon Coast Range. Logging had occurred at these sites between 
1 and 6 years prior to data collection. Thirteen buffers (43 percent) were in stands 
between 50 and 75 years old, and 17 buffers (57 percent) were in stands between 80 and 
140 years old. The basal area of snapped and uprooted trees ranged from 0-72 percent of 
the total original basal area of the buffer strips. Damage was greater than 20 percent at 13 
sites (43 percent of total sites). At nine sites greater than one-third of the trees were 
damaged by windbreak. The damaging wind direction was from the southwest. The 
direction of windthrow was northeast on the windward side of the buffers, but on their 
leeward side the direction of windthrow ranged between northwest and northeast. The 
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wider range on the leeward side indicates that variable winds due to turbulence were 
more of a factor at these locations. AdditionaU.~, when the sites were examined 
individually the direction of damaging winds was wider, ranging from S75E to N60W. 
At only 14 of 26 sites (54 percent) did the most common direction of tree fall indicate 
that the most damaging winds were from the southwest. This observation indicates that 
topographic funneling of winds can be an important factor in windthrow. 

Andrus and Froehlich (1986) found that four site characteristics accounted for 57 percent 
of the variability in windthrow. These site characteristics were: (1) percentage of live 
trees in the initial buffer stand that grow on boggy terraces; (2) percentage of basal area in 
the initial stand that is conifer; (3) general orientation of the stream segment with respect 
to southwesterly winds (S45W); and, (4) the shape of the hillslope in the direction S30W 
or S60W from she midpoint of the stream segment. 

Andrus and Froelich (1986) also noted that only 12 percent of windthrown trees were 
sources of accelerated sedimentation to the adjacent stream. The s e d i i t  source was the 
upturned root wad. Compared to estimated natural sediment yields in these basins, the 
additional sediment influx ranged from 1-21 percent. Only seven sites had sediment yield 
increases greater than 1 percent. Additionally, Andrus and Froelich (1986) did not f i d  
any accelerated mass wasting associated with these windthrown trees or their associated 
upturned root wads. 

Rot (1993) analyzed 14 stream buffers along Type 1 and 3 Waters on the southwestern 
Olympic Peninsula north of Hoquiam in Grays Harbor County. Washington. Logging at 
these sites had occurred less than 5 years prior to data collection. These stands were 
second growth between 53 and 143 years old. Five Type 1 and nine Type 3 stream 
buffers were evaluated with 6 percent and 35 percent windthrow found in the bums  for 
Type 1 and 3 Waters, respectively. These values are percentages of trees left following 
harvest. Windbreak was not measured separately but was included in the windthrow 
total. 

Rot (1993) found that the strongest winds were from the southwest (between S and 
S60W) and accounted for 51 percent of the windthrow. Wids  originating from the south 
to west (S30E to W) accounted for 75 percent of the windthrow. He defined three types 
of riparian topography: Type A - narraw alluvial flats (50-200 feet wide) with upland 
slopes greater than one tree height high and less than two tree heights wide, Type B - 
steep sideslopes greater than 15 feet high with a 5- to 20-foot-wide stream in the valley 
bttom, and Type G - flat riparian and upland topography. Buffers in Type B riparian 
topography were the most w i n b  with 20 percent windthrow compared to 
approximately 50 percent windthrow in Types A and C. He found that the most windfirm 
buffers had upwind topography that was at least one tree height higher than the buffer and 
less than two tree lengths in distance from the buffer to the slope crest. 

Soil moisture is another important variable affecting windfinmess (Rot 1993). 
Widthrow was higher for conifers rooted near the stream in wetter areas than for those 
rooted well above the stream, either on higher terraces or on the hiiide. The higher 
terraces seem to be above the ground water table. Trees near the bottom of steep valley 
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sides appeared to be rooted in wetter sites caused by ground water concentration at the 
base of slopes. Rot (1993) noted that the windfirmness of Type 1 Waters was partially 
due to their southwesterly flow direction. i.e., they flowed into the prevailing wind. 
Similarly, Type 3 Waters with their buffers aligned parallel to the southwesterly winds 
had a lower percentage of windthrow than Type 3 Waters with their buffers aligned 
perpendicular to the southwesterly winds. 

Mobbs and Jones (1995) analyzed 90 riparian management zones on Type 1 through 4 
Waters in coastal western Washington from the Queets River basin south to the Chehalis 
River basin. The area included three DNR administrative regions and six counties. The 
sites were sampled within 1 year of harvest. Windthrow was totaled as a percent of total 
live trees. Total windthrow as a percent of total leave trees by water type was: (1) Type 1 
Water - 3.3 percent; (2) Type 2 Water - 3.2 percent; (3) Type 3 water - 6.2 percent; and. 
(4) Type 4 Water - 8 percent. They found that windthrow as a percent of total leave trees 
by riparian management zone orientation was: (1) 2.4 percent for north-to-south riparian 
management zone orientation: (2) 4.5 percent for east-to-west riparian management zone 
orientation; (3) 4.9 percent for northeast-to-southwest riparian management zone - 
orientation; and, (4) 7.0 percent for northwest-to-southeast riparian management zone 
orientation. Windthrow was significantly higher on Type 4 Waters than for all other 
water types. 

Steinblums et al. (1984) and Andrus and Froehlich (1986) found no signifcant 
correlation between buffer width and the amount of windthrow. Rot (1993) found a very 
weak relationship between buffer width and windthrow (correlation coefficient of 0.33 
for standing live trees and 0.31 for windthrow). Mobbs and Jones (1995) present plots of 
percent windthrow versus average buffer width that suggest there is less total windthrow 
in wider buffers, though this relationship was not quantified. This relationship is weak to 
moderate because windthrow is generally concentrated at the buffer edge no matter how 
wide the buffer actually is. Andrus and Froehlich (1986) cite that Gratowski (1956) 
found windthrow concentrated in the fust 50 feet of a harvest unit edge. and that in each 
successive 50-foot segment windthrow dirninkhed by approximately one-half. Rot 
(1993) cites that Gratowski (1956) found windthrow extended up to approximately 200 
feet from the old-growth harvest unit boundartes. 

Fall and winter winds approaching from the southwest are the dominant cause of 
significant windthrow. Topographic channeling and funneling may also produce 
localized winds capable of windthrow. No study documents regional variability in 
windthrow, however, it is likely that local windthrow variabiity is greater than regional 
variabiity in western Washington. Therefore, all regions were considered to have an 
equal windthrow potential. 

Adding wind buffers to the outside of riparian management zones is as yet an untested 
idea; however, it is felt that the additional width of some blowdown-prone riparian 
management zones would help protect the interior riparian habitat components. 
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ALTERNATIVE A 

There would be no provision for wind buffers along any water types. As a result, there is 
a high risk that the integrity of the riparian management zones will be lost due to 
blowdown in some areas. 

ALTERNATIVE B 
Alternative B provides wind buffering on the windward side of the Type 1,2, and larger 
Type 3 Waters in areas of high blowdown potential. This would increase the likelihood of 
the riparian management zone functioning to provide salmonid habitat protection over the 
long term Harvest activity in the wind buffers would have the objective of increasing the 
w~ndfirmness of the interior riparian management zone. 

The unpredictability of choosing where and when to leave a wind buffer may be a 
problem in this alternative. It would, however, protect the interior riparian management 
zone from blowdown in many cases and thus provide increased protection when 
compared to Alternative A. 

ALTERNATIVE C 
The application of wind buffers on both sides of Type 1,2, and larger Type 3 Waters 
would reduce error in the placement of wind buffers that might occur based on the 
misinterpretation of local wind direction. Wind buffers applied to both sides of streams 
would also tend to displace windthrow further from the stream, protecting the riparian 
management zone from both the direct impacts of wind on the windward side, and 
indirect effects of wind from turbulence on the lee side of buffers. This should result in 
more consistent protection of the integrity of the riparian management zone. 

Alternative C gives more protection to salmon habitat than Alternative A because it 
leaves a wind buffer on both sides of the riparian management zone on the Type 1,2, and 
larger Type 3 Waters and this buffer will further ensure that the riparian management 
zones are functioning as intended over time. 

Water Temperature . 

Changes in water temperature and light regime have both positive and negative 
consequences for sahonid production and are often d i c u l t  to predict. Removal of 
streamside vegetation allows more solar radiation to reach the stream surface, increasing 
water temperature and light availability (Brown and Krygier 1970; Meehan 1970; Beschta 
et al. 1987: Bisson et al. 1988af. The interoretation of much of the earlv research on , 
water temperature changes induced by fogging was that these alterations were 
predominantly harmful to salmonids (Lantz 1970). 

Water temperature increases can be expected to influence embryonic, juvenile, and adult 
salmonids in small streams (Hicks et al. 1991). It is likely that effects during the time that 
juveniles are rearing in freshwater are the most signScant. Temperature increases can 
also affect fish survival by increasing the virulence of many diseases, modifying the 
effects of toxic materials (Lantz 1970). and lowering the amounts of oxygen available to 
salmonids. 
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The upper and lower linuts of temperature tolerance in fah can be extended through both 
adaptation and resistance (Fry 1947). Brett (1952) reported that more time was needed 
for acclimation to low temperatures than to high temperatures. He also determined the 
lethal limits for high and low water temperatures for the young of all species of Pacific 
salmon using a range of acclimation temperatures. Coho and chinook salmon were the 
most tolerant of high temperatures although no species could tolerate temperatures 
exceeding 25.1 degrees C (77.2 degrees F) for exposure times of 1 week. Work by 
Bisson et al. (198%) under highly unusual conditions in tributaries of the Toutle River 
(within the blast zone of the volcano at Mt. St. Helens, Washington) documented juvenile 
coho salmon rearing in summer water temperatures up to 29.5 degrees C (85.1 degrees F). 
This was a situation of planted hatchery coho in a stream with no other fah community 
present. These were determined to be the highest water temperatures ever recorded with 
coho salmon-rearmg populat~ons m Washington streams. 

Forest canopy removal has resulted in increased winter temperatures in some coastal 
drainages of the Pacific Northwest (Beschta et al. 1987). Slight post-logging increases in 
late-winter water temperatures were found in Carnation Creek, a coastal stream on 
Vancouver Island, British Columbia (Hartman et al. 1987; Holtby 1988). These 
temperature increases led to accelerated development of coho salmon embryos in the 
gravel and earlier emergence of juveniles in the spring. Earlier emergence resulted in a 
prolonged growing season for the young salmon but &o increased the risk of 
downstream fry displacement during late-winter freshets. The increased fry displacement 
resulted in underseeded conditions during some years. The juveniles that were able to 
survive to the rearing stage had a higher proportion of 1-year old smolts rather than the 
normal high proportion of 2-year olds. Using a marine survival model developed by 
Bilton et al. (1982). marine survival is expected to decline sharply as the fah are still 
smaller than the normal 2-year olds. 

Adult salmon and trout respond to stream temperatures during their upstream migrations 
(Bjornn and Reiser 1991). Delays in upstream migration due to excessively warm natal 
streams have been observed for sockeye salmon (Major and Mighell 1366). chinook 
salmon (Hallock et al. 1970), and steelhead (Monan et al. 1975). Bell (1986) reported 
that Pacific salmon and steelhead have migrated upstream at temperatures between 3 and 
20 degrees C (37.4 to 68 degrees F). 

Salmonids are most metabolically efficient within the range of 12-14 degrees C (53.6- 
57.2 degrees F): 10-13 for steelhead (50-55.4 degrees F), and growth is reduced at higher 
and lower temperatures (Bjomn and Reiser 1991). Growth ceases for coho when 
temperatures exceed 20.3 degrees C (68.5 degrees F) (Reiser and Bjornn 1979; Brett 
1952). At temperature extremes, fish not only do not have the energy to acquire food, but 
they also cannot digest it. The capacity for work, including swimming, declines and fish 
will eventually starve to death if they do not succumb to some other cause fust (Beschta 
et al. 1987). 

Competitive interactions will be affected by temperatures in several ways: Elevated 
temperatures may increase competition as fish "pack" into cooler areas to avoid high 
temperatures. In cohabiting situations, Reeves et at. (1 987) found that steelhead were 
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dominant in cooler temperatures, while redsided shiners (a highly competitive non- 
salmonid fish) were dominant at temperatures above 19 degrees C (66.2 degrees F). 

Streams can be too cold as well as too warm for upstream-migrating salmonids (Bjornn 
and Reiser 1991). Cutthroat and rainbow trout have been observed waiting for tributaries 
to warm in spring before entering them to spawn. Adult steelhead that return &om the sea 
in summer and spend the winter in inland rivers before spawning in spring. overwinter in 
large rivers downstream &om their natal streams because the smaller headwater streams 
are often ice-choked during winter. It is believed that steelhead overwinter in the larger 
rivers because survival rates are higher there and the slightly higher temperatures in the 
rivers enable timely maturation (Reingold 1968). 

The Washington Department of Ecology maximum temperature standards for waters 
impacted by human activities are 16.3 degrees C (61.3 degrees F) for Class AA waters 
and 18.3 degrees C (64.94 degrees F) for Class A waters. Class AA and A waters 
encompass nearly all forested streams in the state. 

The forest canopy is typically evaluated by considering the angular canopy density 
(ACD). In contrast to canopy closure, which measures canopy density projected to a 
horizontal surface, ACD is the projection of canopy closure at the angIe at which solar 
energy passes through the canopy to the stream. In areas intensively managed for timber 
harvest, maintaining vegetation buffers along the stream banks is an effective way to 
maintain stream temperatures at levels appropriate for fsh and other aquatic organisms. 

Specific approaches for managing riparian vegetation to protect water temperature in 
western Washington are provided by Sullivan et al. (TiberiFisMWildlife Temperature 
Work Group 1990) and Caldwell et al. (1991) and are summarized in the watershed 
analysis training manual (WFPB 1995b). These sources identified a number of important 
considerations relative to protection of stream temperature, including: (1) non-f~hbearing 
waters that contribute 20 percent or more of the volume of fshbearing Type 1,2, or 3 
Waters significantly influence water temperature; (2) water temperature reaches 
equilibrium with local conditions once streams have traveled for approximately 1,000 feet 
(305 meters) through a zone of uniform canopy closure; (3) in western Washington, at 
elevations greater than 3,600 feet (1.098 meters). stream temperature is unlikely to exceed 
temperature standards, even when timber harvest activities occur; (4) target shade 
requirements vary with water type and elevation; and, (5) for Type 1,2, and 3 Waters, 
total stream shading of 50-75 percent is generally required to maintain streams within 
water quality standards. 

Water temperatures in Type 4 and 5 Waters are more sensitive to changes in streamside 
shading than Type 1,2. and 3 Waters downstream (TiberlFsNWildlife Temperature 
Work Group 1990). Cumulative downstream effects of increased temperatures in 
headwater tributaries have not been documented. It would be expected that, assuming 
similar amounts of ground water inflow into lower streams, the proportion of Type 4 and 
5 Waters in a watershed may affect overall downstream water temperature sensitivity in 
that planning unit. 
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Rashin and Graber (1992) evaluated the effectiveness of best management practices 
(BMPs) for protecting water temperatures in streams in western Washington. The 
riparian management zones studied were narrow and included some partial cutting. The 
riparian management zone buffers were considered ineffective on many of the streams 
that were studied, particularly those with losing reaches (i.e., stream discharge loss to 
ground water) and beaver ponds. Rashin and Graber (1992) also evaluated the methods 
of Sullivan et al. (TimberlFishlWde Temperature Work Group 1990) and considered 
their methods to offer major advantages because the methods included parameters such as 
site elevation and riparian shade. If watershed analysis procedures and requirements 
(WFPB 1995b) alone are implemented. a low to moderate level of protection for water 
temperature is anticipated. 

Buffer strips approximately 30 meters (100 feet) wide are believed to shade the stream to 
the same extent as old-growth forests which typically have ACDs of 80-90 percent 
(Beschta et al. 1987). Other studies, summarized in Johnson and Ryba (1992), generally 
recommend a similar buffer width of approximately 29 meters (96 feet) to protect stream 
temperature. If the buffer is less than 30 meters (100 feet), or if the buffer is selectively 
logged, considerations such as species composition, stand age, and vegetation density 
become important (Beschta et al. 1987). 

The sensitivity of streams to changes in water temperature may vary regionally. Such 
regional diierences in temperature sensitivity are due to a number of factors including 
elevation (Rashin and Graber 1992). proportion of Type 4 and 5 Waters and proximity to 
the coast (Timber/Fish/Wildlife Temperature Work Group 1990). Because stream 
temperature decreases with increased elevation, stream at higher elevations are expected 
to be cooler and less intluenced by shade levels than downstream areas. Proximity to the 
coast may also influence geographic variation in stream temperature although 
relationships are poorly defmed. Data in Sullivan et al. (TirlFishiWildlife 
Temperature Work Group 1990) suggest that coastal streams tend to have higher summer 
temperatures than streams on the west slope of the Cascades. However, since data on 
streams with equivalent shading, elevation, and flow are limited, this trend should be 
considered weakly supported. 

The number and type of wetlands in a watershed may &so influence stream temperature, 
particularly during low-flow periods, by augmenting stream flow with cool ground water 
or well-shaded surface water from wetland outlets and subsurface flow. 

ALTERNATIVE A 
Type 4 and 5 Waters would not always receive adequate protection because the lower end 
of the range of buffer widths would be zero. Roughly 50 percent of Type 5 Waters would 
receive riparian management zones averaging 40 feet (range 0- 150 feet) m width and the 
other half would not receive a riparian management zone. The lack of specifically 
applied buffers to protect them from windthrow would increase the risk that riparian 
management zones would blow down, reducing their ability to provide shade protection. 
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ALTERNATIVE B 
Riparian management zones on Type 1,2, and 3 Waters would equal the height of one 
site potential tree, wider than the widths recommended in the literature to protect stream 
shading. Type 4 Waters would receive riparian management zone widths of at least 100 
feet on each side of the streams, well within the range recommended by the literature. 
Type 1,2,  and larger Type 3 Waters would also receive a wind buffer on the windward 
side of the stream, further protecting the riparian management zone in blowdown-prone 
areas. 

AN Type 5 Waters in areas of unstable slopes would receive riparian management zone 
protection; those in stable terrain would not. 

The 25 feet of the riparian management zone closest to the stream is a no-harvest area, 
and this zone will contribute to water temperature protection. It is anticipated that only 
ecosystem restoration activities would occur in this area. Activities occurring between 25 
and 100 feet from the active channel would not appreciably reduce stream shading. It is 
anticipated that only two types of silvicultural activities will occur in this area: ecosystem 
restoration and single-tree selective harvest. The remaining portion of the riparian 
management zone (more than 100 feet from the active channel margin) would be a low- 
harvest area, and the low harvest activity in this area will further ensure water 
temperature protection. 

Because Alternative B states riparian management zone width of one site potential tsee 
height and a 100-foot minimum width riparian management zone on Type 1.2, and 3 
Waters, these waters would receive consistently greater shade protection than under 
Alternative A. Alternative B does a better job of protecting the shading of Type 4 
Waters, because it designates a minimum width 100-foot riparian management zone, 
while Alternative A riparian management zones specify an average and do not designate a 
minimum width. Additionally, in blowdown-prone areas, Alternative B adds a 100-foot 
wind buffer on the windward side of Type 1 and 2 Waters and a 50-foot wind buffer on 
the windward side of the larger Type 3 Waters, and this further ensures that the riparian 
management zones along these streams will provide shade protection. 

ALTERNATIVE C 
The riparian management zones on each side of Type 1 through 5 Waters would be 
consistently wider than the widths recommended in the literature for water temperature 
protection. The 100-foot wind buffers would be provided on either side of Type 1 and 2 
Waters and 50-foot wind buffers on either side of Type 3 Waters greater than 5 feet wide, 
further ensuring water temperature protection. 

The 25-foot wide area immediately adjacent to the stream would be a no-harvest area. 
From there to the outer edge of the protected area, activities would be allowed only if the 
activity serves to restore and/or enhance the water temperature protection function. 

Ail water types would receive sign~~cantly greater shade protection under Alternative C 
than under Alternative A, because Alternative C designates riparian management zone 
widths that are well within the acceptable range of literature recommendations and allows 
relatively little harvest in the riparian management zones. Alternative C also adds a 100- 
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foot wind buffer on each side of Type 1 and 2 Waters and a 50-foot wind buffer on each 
side of the larger Type 3 Waters, which further ensures the water temperature protection 
function. 

Sediment 
Timber harvest activities often alter watershed conditions by changing the quantity and 
size of sediment supplied to streams. Such activities can lead to stream channel 
instability, pool filling by coarse sediment, or the introduction of fme sediient to 
spawning gravel. Factors influencing the excessive delivery of sediment to a stream 
include the intensity and location of erosion and mass-wasting events and the presence of 
adequate vegetated buffers to fdter fme sediment derived from hillslope and road erosion 
(Nicks et al. 1991; Everest et al. 1987). 

Though increased sediment yields can originate from either the banks or beds of 
destabilized streams (Megahan 1982: Scrivener 1988), the major upland source of coarse 
and fme sediments is landslides from road prisms and steep harvested hillsides (Reid 
1981; Schlichte et al. 1991; Chamberlin et al. 1991). Coarse sediment derived from 
hillslope and road prism failures can enter high-gradient Type 4 and 5 Waters and be 
transported directly downstream to Type 1,2, or 3 Waters. Erosion !&om road surfaces 
can also be a major source of fme sediment (Reid 1981; Cederholm and Reid 1987; 
Beschta 1978; Fumiss et al. 1991). A clearcut on an unstable slope increases the 
likelihood of landslides (Swanson and Dyrness 1975; Swanson et al. 1987). Landslides 
resulting from timber harvest are considered a significant source of sediment input into 
stream5 (Wu and Swanson 1980; Chesney 1982; Everest et al. 1987; Sidle 1985). In the 
Pacific Northwest, roads appear to cause more landslides than clearcutting; however, this 
pattem varies substantially among areas (Sidle et al. 1985), and seems to be highly 
dependent on watershed characteristics (Duncan and Ward 1985). 

Typically, landslides occur when local changes in the soil pore water pressure increase to 
a degree that the friction between soil particles is inadequate to bind them together and 
the soil slides downslope under the force of gravity. Timber harvest affects the local soil 
pore water pressure in at least two ways. First, transpiration is decreased with tree 
removal. Decreased transpiration increases soil moisture, thus increasing the risk of slope 
failure. Second, since the forest canopy intercepts precipitation, the amount of 
precipitation reaching the forest floor per unit time increases after harvest, and this too 
causes an increase in soil moisture. Also, tree harvest ultimately results in the decay of 
tree roots. Living tree roots add strength to the soil but as roots decay this strength is lost 
and the likelihood of landslidmg increases until new root systems are established. 

Road-caused erosion in upland areas can have significant detrimental impacts to salmonid 
habitat in downstream areas (Hicks et al. 1991). Only rarely can roads be built that have 
no negative effects on streams (Fumtss et al. 1991). Roads are a major source of 
management-related sedimentation in streams (Cederholm and Reid 1987). The 
contribution of sediment per unit area from roads is often greater than that from all land 
management activities combmed (Fumiss et aL 1991). In northem coastal California, 
haul roads and tractor skids were found to alter the drainage network and sediment yield 
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of water basins (Swanson et al. 1987). Cederholm et aL (1981b) reported a significant 
positive correlation between fme sediment in spawning gravels and the percentage of 
basin area with roads. Forest roads can increase the incidence of mass soil movements 
(i.e.. landslides) by 30-300 times as compared to undisturbed forests (Furniss et al. 1991). 

Sediment that settles in streams or moves in suspension can reduce salmonid viability 
(Hicks et aL 1991). Fine sediment deposited in spawning gravel can reduce interstitial 
water flow, leading to depressed dissolved oxygen concentrations, and can physically trap 
emerging fry in the gravel (Koski 1966; Meehan and Swanston 1977; Everest et al. 1987). 
Survival of coho salmon in natural and simulated redds (spawning nests) is related to the 
proportion of fme particles in the gravel (Koski 1966, 1975; Tagart 1976). 

Studies in coastal drainages on the Olympic Peninsula of Washington have addressed the 
effects of sediment on coho salmon spawning gravel (Tagart 1976; Cederholm and Reid 
1987). These studies concluded that sediment can lower the smolt yield in some years of 
low svawner abundance. The concentration of intraizravel fme sediment in s~awnine - - 
rBes was positively correfated with the extent of logging road mileage in the watersheds. 
The negative effects of sedimentation on coho salmon spawning success was estimated by 
monito& the survival of embryos and fry in natural redds ( ~ a i a r t  1976). 

In addition to directly affecting salmonid survival, fme sediment in deposits or in 
suspension can reduce primary production and invertebrate abundance (Hicks et al. 
1991). These effects can reduce the availability of aquatic food sources important for f ~ h  
(Cordone and Kelley 1960, Lloyd et al. 1987). In northern California, diversity of 
aquatic invertebrates was lower in streams passing through cleareut areas with no buffers 
or narrow buffers than b was in streams in unlogged watersheds. However, the densities 
of invertebrates in the clearcut areas was higher than those in unlogged watersheds 
(Newbold et al. 1980; Erman and Mahoney 1983). The detrimental effects of large 
amounts of fme sediment are generally accepted but precise thresholds of fme sedient 
concentrations that result in damage to benthic invertebrates are d i ~ c u l t  to establish 
(Chapman and McLeod 1987; Wasserman et al. 1984). 

Fine sediment in suspension can cause damage to juvenile salmonid gills and outright 
mortality when concentrations are excessively high (Noggle 1978). It was also found that 
low levels of suspended sedient were less damaging and to a certain degree beneficial 
as cover from predators (Noggle 1978). 

F i e  sediment that is transported over land can be frltered out by streamside buffer strips. 
The abiity of streamside buffer strips to capture fme sediment is largely dependent on 
their width. Thus, buffer strip width is an important parameter for evaluating the ability 
of a management option to avoid excessive fme sediment delivery to streams. 
Recommended buffer widths for sediment removal vary widely (Johnson and Ryba 1992) 
and range from 3 meters (10 feet) for the coarse fraction to 122 meters (403 feet) for the 
fme fraction. Studies of forested watersheds recommend buffers of approximately 30 
meters (100 feet) for this purpose (Johnson and Ryba 1992). 
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Wetlands are important sediment filters in many watersheds. Forested wetlands in 
particular have a high capacity to collect sediments (Hupp et al. 1993). Wetlands slow 
surface waters, allowing sediments to settle out of the water or adhere to vegetation. 
Oberts (1981) found that watersheds with less than 10 percent wetlands had sediment 
loading rates per unit area that were as much as 100 times greater than sediment loading 
rates of watersheds with more than 10 percent wetlands. 

ALTERNATIVE A 
Type 1 and 2 Waters would receive an average riparian management zone width which is 
well within the range of buffer widths for sediment Gltering recommended in the 
literature. The riparian management zone widths on Type 4 and 5 Waters do not specrfy 
a minimum width and therefore do not always ensure that adequate sediment fdtermg 
would occur. 

Under Altemative A, unstable slopes receive protection based on the Shaw and Johnson 
(in press) model. Because unstable slopes would often extend well beyond the riparian 
management zone in steep Type 4 and 5 Waters, the zones are likely too narrow to protect 
against upslope sediment sources. Only about half of Type 5 Waters would receive 
riparian management zones. 

The lack of a comprehensive road management plan under Altemative A could further 
result in high road densit~es and consequent sediient runoff. Studies of existing logging 
roads in both the Clearwater (Cederholm and Reid 1987) and Hoh River (Schlichte et al. 
1991) drainages on DNR-managed lands ind~cate that roads are a signifcant source of 
sediment that reaches streams. 

The wetland buffers required in Altemative A will provide some protection to the 
sediment-catching function of wetlands. However, ground-based equipment within 
forested wetlands and wetland buffers could contribute to channelization and erosion of 
wetland soils. adding to sediient problem downstream. 

ALTERWTWE B 
Riparian management zones on Type I ,  2, and 3 Waters would average in the middle to 
upper end of values recommended in the literature for protection from sediment runoff. 
A minimum riparian management zone width of 100 feet would be specified, so there 
would be no situations where no riparian management zones would be provided on these 
water types. An additional 100-foot-wide wind buffer would be provided along the Type 
1 and 2 Waters and a 50-foot wmd buffer would be provided along Type 3 Waters greater 
than 5 feet wide. This would further ensure that these riparian management zones were 
functioning to provide the sediment-filtering function. Type 4 Waters would receive 100- 
foot wide riparian management zones and Type 5 Waters in unstable slopes would 
receive protection based on the area of unstable area. Type 5 Waters in stable terrain 
would be protected by the Forest Resource Plan Policy No. 20. 

The 25 feet of the riparian management zone closest to the stream would be a no-harvest 
area, and the area of the riparian management zone from 25-100 feet would be a minimal- 
harvest area; these zones would provide sufficient width to intercept sediments. Because 
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the remaining portion of the riparian management zone (more than 100 feet from the 
active channel margin) would be a low-harvest area. then this zone should provide 
sufficient sediment fittering. 

Under Alternative B. there would be a comprehensive landscape-based road management 
plan developed and instituted. which would have an objective of minimizing sediment 
runoff from roads reaching the streams. Thii would contribute to a road system with a 
low road density and high maintenance standard. Low road density and continuing road 
maintenance is expected to substantially reduce the risk of excessive sediment delivery to 
streank 

Hydrologic maturity of the forest is a major consideration under Alternative B and this 
would & i e  adverse impacts of sedimentation and other channel destabilizations that 
can occur during rain-on-snow floods. Under Alternative A, consideration of 
hydrologically mature forest is not a specific requirement of timber sale layout. however. 
WAC 222-22-100 gives interim regulatory measures prior to watershed analysis in a 
WAU. Under this mle, DNR shall condition the size of clearcut harvests in the 
significant rain-on-snow zone where local evidence indicates that material damage to 
public resources has occurred during peak flows. Because this rule only affects harvests 
in watersheds where material damage to public resources has already occurred, some 
sedimentation and channel destabilization could occur. 
Altemative B would protect against sedimentation of salmonid habitats better than 
Alternative A because of the wider riparian management zones and wind buffers on the - 
headwater streams, the minimum riparian management zone width designation on Type 1 
through 4 Waters, the allowance for hydrologic maturity in the rain-on-snow zone, and - 
the comprehensive road management plan. wetlands may help to keep sediments from 
entering streams if ground-based equipment is kept out of forested wetlands and wetland 
buffers. However, the use of ground-based equipment in and around wetlands is allowed 
under Altemative B. 

ALTERNATIVE C 
Riparian management zones for all Type 1 through 5 Waters would average one site 
potential tree height in width, which is at the upper end of the range of literature 
recommendations for protection from sediment runoff. A 100-foot wind buffer provided 
on both sides of the riparian management zone on Type 1 and 2 Waters and the 50-foot 
wind buffer on both sides of the larger Type 3 Waters will further minimize 
sedimentation of salmon streams. 

There would be a 25-foot-wide area immediately adjacent to the stream that would be a 
no-harvest area. Stream bank stability would be the primary concern and a wider zone 
should be used where necessary to protect salmonid habitat from sedimentation. 

The comprehensive, landscape-based road management plan will result in an improved 
situation for salmon habitat because it will result in fewer and better maintained roads. 
Thii shouki lower the probability of landslide faiIures and sediment runoff reaching 
salmon streams. 
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Under Alternative C, hydrologic maturity is a major consideration to minimize 
sedimentation of salmonid habitats and channel destabilization caused by rain-on-snow 
floods. 

Alternative C provides more protection from sediment runoff than Alternative A, because 
of the wider and more consistent riparian management zones on all water types. limited 
harvest activity allowed in the riparian management zones, the wind buffers, allowance 
for hydrologic maturity in the rain-on-snow zone. and the comprehensive road 
management plan. Alternative C also provides good protection of wetlands through the 
use of buffers and the preclusion of ground-based equipment in forested wetlands and 
wetland buffers. These factors would allow wetlands to intercept sediment at natural or 
near natural rates. 

Stream Bank Stability 
Stream bank erosion is a natural process that occurs sporadically in forested and 
nonforested watersheds (Richards 1982; Thorne 1982). Under natural conditions, this 
process is part of the normal equilibrium of streams. The forces of erosion, resistance 
and sediment transport maintain natural conditions. Stream bank erosion can be 
accelerated by human activity. Important alterations that typically result from timber 
harvest activities include removal of trees from or near the stream bank, change in the 
hydrology of the watershed and increasing the sediment load which fiUs pools, and 
contributes to lateral scour by forcing erosive stream flow against the stream bank 
(Pfankuch 1975; Cederholm et al. 1978; Madej 1982; Roberts and Church 1986; 
Chamberlin et al. 1991). 

Coarse sediment influx occurs primarily due to slope failures along Type 4 and 5 Waters, 
accelerated erosion of stream banks in larger streams, and failure of road prisms resulting 
in delivery of heavy loads of sediment to downstream channels. Consequently, the value 
of riparian management options for protecting stream bank stability is based on the 
widths of the respective buffer zones, activities allowed within the buffer zone, changes 
in watershed hydrology, and the potential for increased influx of sediment. 

Peak flows may not be as important in affecting stream bank stability factors as buffer 
width and management activities allowed within the buffer. These factors affect root 
strength and sediment supply, the main variables affecting bank stability. Increased peak 
flows contribute incrementally more erosive power to streams. If stream banks are cut 
over. they will not have the resistive strengths to prevent erosion during peak flows 
(Hicks et al. 1991). 

Channel morphology changes when timber harvesting increases the rate at which coarse 
sediment is delivered to streams (Hicks et al. 1991). Increased frequencies of Iandslides 
and other mass-wasting events can cause channels to aggrade where the gradlent and 
other aspects of valley topography permit gravel deposition. Stream reaches that are 
aggraded with coarse sediments typically become wider, shallower, and more prone to 
lateral movement and bank erosion (Sullivan et al. 1987). Water passes through 
deposited gravels. reducing surface flow of summer rearing habitat (Cederholm and Reid 
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1987). Under these conditions the total riffle area may increase while pool area 
decreases and habitat may be lost (Everest et al. 1987). 

Regional differences in the processes affecting stream bank stability are minimal to 
nonexistent with the exception of rain-on-snow and snow-dominated categories in the 
North Cascades. The physics of root strength, while not well understood in all situations. 
is not expected to vary significantly across western Washiiton. Therefore, response of 
stream banks to DNR timber management activities is expected to be similar across 
administrative regions. 

ALTERNATIVE A 
The width of the riparian management zones on Type 1.2, and 3 Waters should be 
sufficient to protect stream bank stabity, however, the lack of a mimum width of 
riparian management zones on the smaller streams would indicate that some Type 4 and 5 
Waters would receive no protection. Most riparian management zones are currently 
treated as no-harvest areas, however. such treatment is not required under Altemative A 
and cannot be ensured in the future. Given these conditions, stream bank stability can be 
expected to be adversely impacted in at least some instances. 

Roughly half of Type 5 Waters would receive riparian management zones averaging 40 
feet in width (range 0-150 feet). The streams not receiving protection have potential to 
deliver sediment to downstream channels, which couM further result in high rates of 
stream bank erosion and resulting stream bank instability in downstream areas. 

The possibility of harvest activ~ty w~thin the riparian management zones under 
Alternative A leaves the possibility that some stream banks may be damaged. The lack of 
speeif~ally applied wind buffers mcreases the risk that riparian management zones may 
blow down. Such blowdown would reduce stream bank stability in some areas, and 
perhaps result in direct and indirect stream bank damage. 

Under Alternative A, consideration of hydrologically mature forest is not a specific 
requirement of timber sale layout, however, WAC 222-22-100 gives interim regulatory 
measures prior to watershed analysis in a WAU. Under this rule, DNR shall condition 
the size of clearcut harvests in the significant rain-on-snow zone where local evidence 
indicates that material damage to public resources has occurred during peak flows. 
Because this rule only affects harvests in watersheds where material damage to public 
resources has already occurred, some sedimentation and channel destabilization could 
occur. 

There is no comprehensive road management plan under Alternative A and, therefore, 
stream bank erosion caused by high sediment runoff into channels may occur. 

ALTERNATIVE B 
Riparian management zone widths on Type 1 through 4 Waters under Alternative B are 
sufficiently wide to protect stream bank stability. Stream banks along Type 5 Waters in 
areas of unstable slopes would be protected. Type 5 Waters in stable areas, however, 
would be covered by Policy No. 20 of the Forest Resource Plan and this would not always 
ensure stream bank protection. 
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100-foot wind buffers would be applied to the windward side of Type 1 and 2 Waters and 
50-foot wind buffers to the windward side of Type 3 Waters greater than 5 feet wide, in 
areas that are blowdown-prone. This would reduce stream bank damage caused by tree 
blowdown along the stream banks of these streams and further ensure that these streams 
would be protected from stream bank damage. 

The 25 feet of the riparian management zone closest to the streams would be a no-harvest 
area. and this would lend considerable protection to stream bank stability. 

Under Alternative B, hydrologic maturity is a major consideration to minimize adverse 
impacts caused during peak flow, such as during rain-on-snow floods. Because wider 
riparian management zones would be left on smaller headwater Type 4 and 5 Waters, 
increased peak flows are expected to diminish resulting in decreased annual erosion of 
stream banks. Decreased downstream delivery of sediment from Type 4 and 5 Waters 
would reduce the chance of stream bank erosion and lateral migration of the channel in 
downstream areas. 

The comprehensive road management plan under Alternative B will further ensure that 
road densities and sediment runoff will be kept to a minimum. 

Alternative B would provide more protection for stream bank stability than Alternative A, 
particularly on Type 3, 4, and 5 Waters, because it would provide wider riparian 
management zones and increased surety that management activities within these areas 
would not cause stream bank instability. Consideration of hydrologic maturity would 
reduce stream bank damage caused by peak flood events. The provision of additional 
100-foot wind buffers in Alternative B on the windward side of Type 1 and 2 Waters and 
50-foot wind buffers on the windward side of the larger Type 3 Waters would further 
increase the likelihood that the riparian management zones would protect stream bank 
stability. 

ALTERNATNE C 
Riparian management zones of one site potential tree height in width would be provided 
on both sides of Type 1 through 5 Waters, and this should be sufficient to protect against 
direct damage to stream banks. Additional 100-foot wind buffers on both sides of Type 1 
and 2 Waters and a 50-foot wind buffer on both sides of the larger Type 3 Waters would 
also ensure stream bank protection. 

There would be a 25-foot-wtde area immediately adjacent to the stream that would be a 
no-harvest area, and this would go a long way in ensuring stream bank stabiity. Stream 
bank stability would be the p r m y  concern and a wider zone would be used where 
necessary. 

Stream bank erosion would diminish because of the riparian management zones, which 
should decrease the annual delivery of sediment to downstream channels. Decreased 
downstream delivery of sediment from Type 4 and 5 Waters would reduce the chance of 
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lateral migration of streams in downstream segments. Areas of instability along Type 4 
and 5 Waters would be protected. 

Under Alternative C, hydrologic maturity within the watersheds is a major consideration 
to minimize adverse impact to salmonid resources due to rain-on-snow floods. 

Alternative C provides increased protection for stream bank stability compared to 
Alternative A by providing more consistent and wider riparian management zones on all 
water types, restriction of management activities in the riparian management zones that 
adversely impact stream bank stability, reduced peak flows in small headwater streams. 
and substantial windthtow buffering. 

Stream flow 
Timber harvest can alter drainage-basin hydrology through its effects on a number of 
forest stand properties including transpiration, interception, evaporation of rainfall, fog, 
snow, soil structure, and resultant water infiltration and transmission rates (ChamberIin et 
al. 1991). Increases in the length of the drainage network through added road mileage can 
also significantly influence stream flow (Grant 1994). Though changes in stream flow are 
expected from timber harvest activities, the direction and magnitude of these changes 
vary and specific effects cannot be easily predicted. 

Timber harvest can influence stream flow by altering the amount of snow accumulation 
and the rate of the associated melt. In general, loss of vegetarian from timber harvest 
decreases the snow-interception and evapotranspiration properties of the forest, thereby 
increasing water yields (Bosch and Hewlett 1982). An intact coniferous forest canopy 
normally captures snow which then evaporates or  melts rather than accumulating on the 
ground. However, in clearcut and thinned stands, the forest floor accumulates 
considerable quantities of snow due to the decrease in the snow-interception properties of 
the forest canopy. Snow accumulated in canopy openings also melts more rapidly than 
snow in the surrounding forest due to direct exposure to atmospheric heat. Resultant 
increased water yields can be expressed in either increased summer base flows or 
increased peak flows (Bosch and Hewlett 1982). Increased peak flows are generally more 
detectable in streams at lower discharges as compared to higher discharges (Rothacher 
1973: Lyons and Beschta 1983). Similarly, such changes in peak flow are more 
detectable in smaller rather than in larger drainage basins. 

The elevational range over which snow might accumulate and melt, perhaps several times 
in one season, is called the rain-omnow zone. In western Washington, this zone occurs 
between approximately 1,200 and 4,000 feet (366 to 1220 meters) above sea level (WFPB 
1995b). Melting of snowpacks accumulated in harvested areas can be further accelerated 
durmg rainstorm events, resulting in even higher rates of water input to soil and streams 
than would occur otherwise (Harr 1986; Berris and H m  1987; H m  et al. 1989). These 
peak flows are known as rain-on-snow events. Hydrologic maturity refers to the 
percentage of a watershed that is comprised of forest with a predominantly closed canopy 
within the rain-on-snow wne. A forest is said to be hydrologically mature when it has 
the structure and composition that causes it to behave hydrologically in a manner similar 
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to mature forest. Hydrologic maturity is important because of its effects on the amount of 
snow accumulation and associated rain-on-snow events. The greater the canopy openings 
and the younger the stands within an area. the greater the potential snow accumulation. 
and thus the greater the available water to contribute to peak flows during a rain-on-snow 
event. 

Significant recovery from hydrologic changes in a forest tends to be gradual. Grant 
(1994) observed little recovery after 30 years. Harr reported 50 percent recovery was 
achieved in 25 years (Harr et al. 1989). The effects of an extended drainage network via 
roads will last as long as the road system is maintained. The potential for increased snow 
accumulation continues within a harvested stand until the second-growth canopy closes. 
The age at which closure occurs depends on site quality. species composition, and the 
number of trees left after harvest, but occurs at an age of approximately 25-35 years for 
clearcuts in western Washington (WFPB 1995b). 

The percentage of a watershed harvested iq generally correlated positively with stream 
flow. Several studies have shown that harvest of at least 25-40 percent of basin area is 
required within a period of 5-15 years before effects on mainstem flow are detectable 
(Rothacher 1970,1973; Harr et al. 1979; Duncan 1986). Rothacher (1970) investigated a 
237-acre (96-hectare) watershed in Oregon that was 100 percent clearcut and was able to 
detect stream flow increases after about 40 percent of the basin had been harvested. In 
another study (Hetherington 1987), a 90 percent clearcut harvest in 1 year on a 2,964-acre 
(1.200 hectare) tributary on Vancouver Island resulted in a 14 percent increase in annual 
water yield, a 78 percent increase in summer low flow, and a 20 percent increase in peak 
flows. Some ongoing investigations also document increases in peak flows in mainstem 
channels due to timber harvest (Grant 1994). 

In contrast, Hicks et al. (1991) presented long-term data from the same 237-acre (96 
hectare) watershed investigated by Rothacher (1970, 1973) and documented decreases in 
summer low flow. They found that water yield increased above that of the control 
watershed for approximately 8 years. However, for the next 19 years of record late 
summer water yield decreased below that of the control watershed. This decrease in flow 
may have been related to increased transpiration by second-growth alder. Harr (1982) has 
shown that logging may also decrease summer low flows by reducing fog-drip in fog- 
influenced forests. 

In forested environments, most water is delivered to streams by subsurface flow through 
the soil. Logging operations that compact soil may increase surface runoff which could 
either increase or decrease peak flows. Generally, overland flow is faster than subsurface 
flow, thus increases in peak flow may occur through inhibition of subsurface flow due to 
soil compaction (Jones 1987). Cheng (1988) indicated the opposite effect in southern 
British Columbia. In that case, logging had compacted the soil. delayed water infiltration. 
slowed water transmission through soil macropores and reduced peak flows. 

Roads constructed in conjunction with timber harvest can also gather and transmit water 
faster than the natural landscape, thereby altering basin hydrology (Harr et al. 1975; Harr 
1979). Roads. and their associated &tches, can intercept both surface and subsurface 
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flow and redirect this water toward stream channels, potentidy changing the timing and 
magnitude of peak flows. Poorly designed roadside ditches can essentially become 
extensions of the stream system (Wemple 1994). In one study, roads caused the winter 
stream drainage density to increase 38 percent over the pre-road conditions (Grant 1994). 

A sub-basin in western Washington which is completely within the significant rain-on- 
snow zone is estimated to yield an additional inch of water during a 10-year 24-hour rain- 
on-snow event if one-thud of the sub-basin s in a hydrologically immature condition. 
The implicit assumption used to develop WAC 222-16-046 is that peak flows caused by 
the addition of 1 inch of water onto a 10-year 24-hour storm, a storm of moderate 
intensity. present an acceptable level of risk to public resources. 

The appropriate size of the drainage basin for the hydrologically-mature forest 
prescription was based on guidelines in the hydrology module of watershed analysis 
(WFPB 1995b) and their current application by hydrologic analysis. In watershed 
analysis, increases of peak flow greater than 10 percent are considered to offer the 
possibility of adverse effects to public resources. It is generally recognized that the 
precision of flow measurements is on the order of 10 cubic feet per second. Therefore, 
100 cubic feet per second fa 10 percent change of 100 cubic feet per second equals 10 
cubic feet per second) seems to be a reasonable level of peak flow from which to derive 
the appropriate drainage basin size. 

Bankfull channel discharge is a geomorphologically effective discharge that causes long- 
term channel erosion and sediment transport (especially W o a d  movement). A 
regression equation relating bankfull discharge to drainage basin area for the Puget 
Lowland and western Cascades (Frederick and Pitlick 1975; Parsons 1976; Dume and 
Leopold 1978 
p. 616-617) shows that approximately 100 cubic feet per second of bankfull flow can be 
generated by a drainage basin having an area of approximately 1220 acres. 

In addition, a review of watershed analysis reports shows rhat most hydrologic analysis 
units (HAUs) are greater than 900 acres. In a few instances, HAUs are as small as 350 
acres, but these are fragmented areas between basins of significant creeks. Most 
hydrologic analysts involved in watershed analysis delineate HAUs that are 1,000 acres or 
more. 

In some 100-acre drainage basins there will be httle risk of material damage to salmonid 
habitat during rain-on-snow floods. For instance, in basins with less than one-third of 
their area in the significant rain-on-snow zone, the estimated additional yield due to rain- 
on-snow during a 10-year 24-hour storm is less than 1 inch. In basins with at least two- - 
thirds of their area in the significant ram-on-snow zone, covered by hydrologically-mature 
forests and reasonable assurance rhat it will remain in that condition (e.~., forests in - 
national parks or national forest Late-Successional Reserves), there is little risk of 
material damage to salmonid habitat. In some basins, due to ownership patterns, DNR 
management will not significantly decrease the risk of material damage. Consider a basin 
with exactly half of its area in the significant rain-on-snow zone under DNR 
management. If other owners did not manage for hydrologically-mature forest and DNR 
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maintained two-thuds of its forest lands in a hydrologically mature condition, only one- 
third of the area in the significant rain-on-snow zone would be hydrologically-mature 
forest. During a 10-year 24-hour rain-on-snow event, the estimated additional yield of 
water due to a hydrologically immature area is 2 inches. DNR management, in this case, 
would not significantly decrease the risk of material damage because a 2-inch additional 
yield is expected to cause material damage to salmonid habitat. 

Wetlands can augment stream flows during low-flow periods through their storage of 
water and subsequent discharge to subsurface flow or direct input to streams. Wetlands 
can also be quite important in attenuating flood peaks during storm events by absorbing 
storm water and releasing it slowly (R~chardson 1994). Flood peaks have been linked 
with declines in coho smolt yield during the most extreme discharges (Seiler 1994: 
Cederholm et al. m prep.). 

ALTERNATIVE A 
Under the existing Forest Resource Plan (DM1 1992bL the mechanism bv which 
hydrologic maturity is to be addressed is watershed analysis (WFPB 199ib). At this time, 
not all watersheds have had an analysis, and the analysis of all watersheds may require - - 
decades to be completed. Where watershed analysis is complete, the hydrology module is 
designed specifically to address and minimize increases in peak flows during rain-on- 
snow events by evaluating all Type 3 Water sub-basins individually. Under Alternative A, 
consideration of hydrologically mature forest is not a specific requirement of timber sale 
layout, however, WAC 222-22-100 gives interim regulatory measures prior to watershed 
analysis in a WAU. Under this rule, DNR shall condition the size of clearcut hanrests in 
the significant rain-on-snow zone where local evidence indicates that material damage to 
public resources has occurred during peak flows. Because this rule only aEects harvests 
in watersheds where materid damage to public resources has already occurred, some 
sedimentation and channel destabilization could occur. The contribution of roads to peak 
flows and decreases in summer low flow caused by timber removal are not presently 
addressed in the watershed analysis. 

The hydrology module assumes that peak flows that are 10 percent higher than 
background condittons may have significant adverse effects. This threshold was selected 
based on the resolution of stream-gauge data, which is generally plus or minus 10 percent. 
The methodology presented to evaluate the percentage of peak flow change uses a variety 
of regional discharge estimates and available stream-gauge data. Whether this 
methodology provides sufficient resolution to de te rme  a realistic 10 percent flow 
change or whether the 10 percent threshold adequately protects against significant rain- 
on-snow events is uncertain. 

Wetlands would be protected to ensure no net loss of acreage or function. 

ALTERNATNE B 
Alternative B would minimize the amount of hydrologic change within a basin by 
requiring that rain-on-snow considerations be applied, thus increasing the amount of 
forest cover. Two-thirds of the rain-on-snow and snow-dominated zones on DNR- 
managed land within each Type 3 sub-basin would be maintained in a hydrologically 
mature state. With much of the area maintained in a hydrologicarty mature state. 
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increases in peak flow due to timber harvest are expected to be minimal. Additionally, 
the Shaw and Johnson (in press) slope stability modcl would be applied to identlfy areas 
of slope instability. 

There are substantial riparian management zones left along Type 1 through 4 Waters and 
protection of Type 5 Waters in areas of unstable slopes, which contributes to additional 
hydrologically-mature forest within a drainage basin. There is a 100-foot-wide wind 
buffer left on the windward side of blowdown-prone Type 1 and 2 Waters, and a SO-foot 
buffer left on larger Type 3 Waters that are in similarly blowdown-prone areas. 

The 25 feet of the riparian management zone closest to the stream would be a no-harvest 
area, and a wider zone would be established where necessary. It is anticipated that only 
ecosystem restoration would occur in this area. Activities occurring between 25 and 100 
feet from the active channel must not appreciably increase stream flow. It is anticipated 
that only two types of silvicultural activities will occur in this area: ecosystem restoration 
and single-tree selective harvest. The remaining portion of the riparian management zone 
(more than 100 feet from the active channel margin) wiU be a low-harvest area. It is 
anticipated that single-tree selective harvest thinning operations, salvage operations, and 
partial harvest will occur in this area. 

The comprehensive road management plan under Alternative B will minimize active road 
density and thus reduce the negative effects of high road density on peak flows. 

Alternative B would provide similar wetlands protection compared with Alternative A. 

Alternative B provides more protection than Alternative A for hydrologic impacts on 
stream flow with greater protection of Type 3 sub-basins within the rain-on-snow zone, 
wider riparian management zones on ~ y p d  4 Waters, wind buffers, a comprehensive road 
management plan, and the provision of additional leave areas along Type 5 Waters in 
unstable slopes. 

ALTERNATIVE C 
Alternative C provides signikant protection of salmonid habitats by ensuring that two- 
thirds of DNR-managed lands within the significant rain-on-snow zone in Type 3 sub- 
basins be maintained in a hydrologically mature condition. 

Riparian management zones equal in width to one site potential tree height would be 
provided on all water types. There would be an additional 100-foot wind buffer on both 
sides of Type 1 and 2 Waters and a 50-foot wind buffer on both sides of the larger Type 3 
Waters. The addition of wind buffers on both sides of streams reduces the amount of 
timber harvested at any given time. thereby shghtly reducing hydrologic changes. This 
would minimize hydrologic changes to streams that are  direct tributaries to Type 3 basins. 

A 25-foot-wide area immediately adjacent to the stream would be a no-harvest area. 
From there to the outer edge of the protected area, activities would be allowed only if the 
activity serves to restore and/or enhance the function of the riparian ecosystem and/or the 
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buffer. However, even after the stands reach a mature state, the only activities allowed 
would be those restoringienhancing ecosystem or riparian management zone function. 

Alternative C would benefit stream flow moderation and augmentation more than 
Alternative A through a more protective wetland strategy. Restriction of ground-based 
equipment within the wetland and wetland management zone (WMZ) would prevent 
channelization of the wetland and help to maintain wetland hydrologtc function. 

The comprehensive road management plan under Alternative C will help minimize active 
road density and its negative effects on hydrology. 

Alternative C is more protective than Alternative A because of the protection of the rain- 
on-snow dominated zone, the maintenance of hydrologic maturity, comprehensive road 
management plan, the provision of wide riparian management zones on all water types. 
and the provision of wind buffers on both sides of the larger streams. 

Wetlands 
Although the evaluation of alternatives in relation to the preceding components focused 
on salmonid habitat, a broader perspective is applied to evaluating the alternatives in 
relation to wetlands. This evaluation addresses hydrology (low-flow augmentation and 
flood-peak attenuation), stream flow and salmon habitat, water quality, wildlife, and 
wetland vegetation. 

Wetlands have tremendous value in forested watersheds for several reasons. An 
important component in forest hydrology, wetlands help to moderate the stream flow and 
regulate water quality, directly influencing riparian habitats downstream. Unique habitats 
III themselves, wetlands provide forage, shelter, breeding and resting areas for many 
wildlife species, and habitat for unique and sometimes rare plant species. The wetland 
alternatives presented in the HCP are designed with the primary intention of maintaining 
wetland hydrologic function for the benefit of downstream salmon habitat. Wetland 
hydrology and wetland habitats are of importance to a broad range of other species as 
well, throughout the riparian ecosystem. 

The following is a brief discussion of the various functions that wetlands serve. It should - 
be recognized that wetland functions can vary considerably by wetland type, and thus the 
functions outlined below may not necessarily be performed in every wetland. Also, 
Brinson (1993) states that the "...less frequ&ly flooded portions df wetlands are no less 
functionally active than wetter portions; the functions are simply dierent." It is 
unportant to be cautious about value judgements placed on any particular wetland. 

Wetlands - Hydrology: Low-flow augmentation, flood-peak attenuation. Our 
understanding of wetland hydrology specific to the Pacific Northwest is rudimentary. 
However, based on what we do know, a cautious approach to wetlands management is 
warranted. Because most studies have been done in the southeastern or lake states, 
extrapolation of any conclusions needs to be done carefully. 
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Wetlands are a primary part of the permanent soil and ground water hydrology of forests 
on many watersheds. Their influence on stream hydrology has been repeatedly 
demonstrated (Winter 1988; Waddington et. at. 1993). Specifically, wetlands can 
augment stream flow during low flow periods through discharge of ground water, storage 
of water and subsequent discharge through soil interflow. or direct contribution to 
streams. 

Wetlands also play an important role in moderating flows during storm events, 
dampening stormflow and storing the water for future discharge (Richardson 1994). 
Empirically derived equations predicting stream flow (Jacques and Lorenz 1988) show 
that storm floodflows are proportional to the negative exponent of the proportion of the 
watershed area that is in wetlands and lakes. That i s  to say, wetlands in watersheds with 
few wetlands have a disproportionately large impact on reducing floodflows. The 
equations predict that a watershed containing as little as 5 percent wetlands would have a 
storm floodflow that is 50 percent tower than if there were no wetlands. Johnston et al. 
(1990) applied the same equation and found that a watershed with 1.6 percent lakes and 
wetlands had a flow-per-unit watershed area that was 10 times greater than the flow 
predicted for a watershed where 10 percent of the area was lakes or wetlands. The 
conclusions of these studies strongly suggest that the loss of any wetlands in watersheds 
where there is less than 10 percent wetlands would be significant. 

ALTERNATIVES A AND B 
Alternatives A and B are designed to help maintain the natural hydrology of wetlands 
through protecting wetland soils from compaction and channelization, and maintaining 
wetland vegetation to the extent that it can continue near-natural rates of 
evapotranspiration. 

This is accomplished through maintaining managed buffers around both forested and 
nonforested wetlands, and imposing restrictions on the amount of timber volume that can 
be removed. These restrictions should in most cases protect the wetland's ability to store, 
release and exchange surface and ground water at natural or near-natural capacity, and to 
recover from management activities without impairing hydrologic function significantly. 

ALTERNATIVE C 
Alternative C provides more protection to wetland hydrologic function by buffering small 
wetlands that function together as a larger wetland. by increased protection of the wetland 
edge (which will in turn provide more protection to wetland inflows and outflows, 
hopefully preventing channelization and conversion of subsurface flow to surface flow), 
and by ensuring that the trees left in buffers and forested wetlands are the most wiodfirrm 
trees available. to avoid losses by blowdown. 

Wetlands - Stream flow and salmon habitat. Low summer flows have been regarded 
as a primary determinant of natural coho production in western Washington since the 
mid-1950s when Smoker (1955) reported on a significant relationship between salmon 
catch and stream flow during the year those f i h  were reared. Seiler (1995) found a 
correiation between summer low flows and poor coho smolt survival. The working 
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hypothesis is that summer low flows limit the amount of habitat during summer rearing, 
thereby setting the stream's capacity for a given brood. 

Summer stream flows have direct influence on habitat size. have often been assumed to 
be the limiting factor to smolt yield, and have been used in forecasting adult natural coho 
run sizes for Puget Sound (ZiUges 1977). Lestelle et al. (1993) recently found coho smolt 
yield to be correlated with summer stream flows of the previous year in five of thirteen 
streams analyzed in western Washington. 

The potential effects of stream flow on coho production are not limited to summer flows. 
Benefits that fall and winter high stream flows provide are likely negated by streambed 
scour and mortality to incubating eggs. Seiler (1995) found a significant negative 
correlation between winter flow during the incubation period and smolt yield 2 years 
later. Storm flow can also impact salmon populations by catalyzing debris flows a n d  
slope failures into streams, directly killing salmon eggs (Seiler 1995). 

Variable stream flow can also affect salmon survival. High flows can reduce fry survival 
during dispersal following emergence (Holtby 1988). During fall high flow periods, 
juvenile coho salmon have been found to seek refuge in small spring and pond feed 
tributaries of the Clearwater River (Peterson 1982b; Cederholm and Scarlett 1982). 

ALTERNATIVES A AND B 
Soil disturbance and over-cutting in wetlands and their buffers are the main threats to the 
wetland functions that moderate stream flows and benefit salmon habitat. Lf fully 
implemented, Alternatives A and B should provide some protection to wetland recharge 
and discharge areas through buffers, particularly if ground-based equipment is used 
judiciously in the buffer and kept out of the wetland entirely. Such restrictions on 
equipment are not mandatory under these alternatives, however. The maintenance of the 
required basal area will also help to keep the wetland hydrology within natural 
parameters. However, if the basal area that is left does not contain large windfirm trees, 
the evapotranspiration rates could be lower, the water table could rise and the risk of loss 
through blowdown would increase. 

ALTERNATIVE C 
Several factors make Alternative C substantially more protective than Alternatives A and 
B. First, the restrictions on ground-based equipment in forested wetlands and within 50 
feet of the wetland's edge will improve chances that wetland inflow and outflow will 
retain their natural character. The mandatory selection of large dominant and co- 
dominant windfum leave trees will help to maintain the integrity of the buffer and near 
natural evapotranspiration rates, both of which should help the wetland moderate stream 
flows. The buffering of small, interconnected wetlands could have a sizable impact on 
both flood-peak attenuation and low flow stream augmentation in some watersheds. 
Finally, the added protection of small bogs may contribute to stream flow moderation. 
Bogs are hydrologicatly isolated "donor" wetlands that receive water almost exclusively 
through precipitation, and for this reason do not have inflows. They do have outflows 
however. and may be important in some watersheds for low flow stream augmentation. 
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Wetlands - Water quality. Wetlands can play a critical role in maintaining water 
quality. Wetlands slow surface water flow, allowing water-borne sediments to precipitate 
or adhere to vegetation. Oberts (1981) found that watersheds with less than 10 percent 
wetlands had sediment loading rates per unit area that were as much as 100 times greater 
than suspended solid loading rates of watersheds with more than 10 percent wetlands. 
Forested wetlands in particular appear to have a disproportionately high capacity for 
sediment trapping (Hupp et al. 1993). This sediment trapping function can be of great 
benefit to salmon habitat downstream. Cederholm and Reid (1987) found that salmon 
survival to emergence was reduced 50 percent as a consequence of increased 
sedimentation in two heavily roaded sub-basins of the Clearwater River. 

Wetlands can also positively influence water temperature in streams during warm 
summer months by contributing cool ground water or surface and subsurface flow that 
has been shaded. 

As water temperature and sedimentation are the two most limiting factors to water quality 
in most forested watersheds, these wetland functions are particularly important. In 
addition to sediment trapping, wetlands have the capacity to remove various pollutants 
from water, because such pollutants tend to bond to suspended sediments and become 
entrapped in wetland soils and vegetation. 

Prior to the Forest Resource Plan @NR 1992b), DNR did not have explicit direction to 
fully protect wetlands. Consequently, past forest practices on DNR-managed land often 
resulted in the loss of wetlands or a degradation of wetland function. Forest Resource 
Plan Policy No. 21 &rected "DNR to allow no overall net loss of wetland acreage and 
function." This policy has yet to be completely implemented, and so some loss of 
wetland acreage or function may have occurred since the formal adoption of the Forest 
Resource Plan. The No Action alternative represents the forest management prescriptions 
that are thought to be the most effective implementation of Policy No. 21. 

ALTERNATIVES A AND B 
As with other aspects of wetland hydrology, the primary threats to water quality in 
wetlands and the water that they contribute to downstream systems are from soil and 
vegetation disturbance. If fully implemented. the buffers required for Alternatives A and 
B will act to prevent erosion and maintain the wetland's ability to filter sediments and 
pollutants. The maintenance of some trees and other wetland vegetation in forested 
wetlands and buffers should help keep water temperatures cool. This could be of benefit 
to salmon habitat downstream during warm, low flow periods. 

ALTERNATIVE C 
Protection of water quality under Alternative C may be increased due to more restrictive 
cutting requirements, better protection of wetland soils due to restrictions on ground- 
based equipment, and increased protection of small, interconnected wetlands and bogs. 
The benefits of these measures are similar to those described for Alternatives A and B. 

Wetlands - Wildlife. Wetlands receive a disproportionately high amount of use by 
wildlife compared to upland areas. It has been estimated that of 414 wildlife species in 
western Washington and Oregon, 359 rely on the use of wetland or riparian areas for 

Affected Environment Merged EIS, 1998 



some seasons or some part of their lives (Brown 1985). Some species such as beavers 
and some species of amphibians are completely dependent on wetlands for their entire life 
cycle, while others such as raccoons and myotis bats may use wetlands for only part of 
their needs. 

Wetlands have very high levels of net primary productivity, and also provide rearing 
habitat for many insect species that are a very important part of many food webs. For this 
reason, many wildlife species such as raptors and coyotes are indirectly supported by 
wetland environments because their prey base comes from wetlands. Because wetlands 
tend to support higher concentrations of prey species than surrounding upsands, they can 
improve the habitat quality of adjacent uplands by proximity. 

Prior to the Forest Resource Plan (DNR 1992b), DNR did not have explicit direction to 
fully protect wetlands. Consequently, past forest practices on DNR-managed Sand often 
resulted in the loss of wetlands or a degradation of wetland function. Forest Resource 
Plan Policy No. 21 directed "DNR to allow no overall net loss of wetland acreage and 
functron." This policy has yet to be completely implemented, and so some loss of 
wetland acreage or function may have occurred since the formal adoption of the Forest 
Resource Plan. The No Action alternative represents the forest management prescriptions 
that are thought to be the most effective implementation of Policy No. 21. 

ALTERNATIVES A AND 6 
The partially forested buffer areas left around wetlands under these alternatives would 
provide some habitat features important to a wide variety of wildlife species. Trees left in 
forested wetlands and buffer areas should provide roosting, nesting, foraging, and shelter 
areas. Over time, snags might be available for nesting and foraging sites. The benefits of 
these buffers would be reduced for some species if blowdown due to rising water levels 
or non-windfim trees were to reduce stand density in the buffer. Other species might 
benefit from increased edge habitat. The hydrology and water quality protection offered 
by these alternatives would benefit any aquatic species, both within and downstream of 
the wetland. 

ALTERNATIVE C 
The potentially more stable buffer areas and undisturbed portions of nonforested wetland 
buffers should increase wildlife habitat values over those provided by Alternatives A and 
B. Protection of small bogs would benefit some bog-dependent species. Perhaps one of 
the most important differences between Alternative C and Alternatives A and B is the 
protection offered to s m d  interconnected wetlands. Small wetlands are believed to be 
very important in supporting wetland-associated taxa. Cibbs (1993) found through 
modeling the disturbance of the smallest wetlands (0.1-4.5 hectares) (0.25-11 acres) on a 
landscape, that small wetlands play a disproportionately large role in the maintenance of 
associated animals. Using a spatially-structured demographic model. Gibbs found that 
stable populations of turtles, small birds and small mammals faced a significant risk of 
extmctton after loss of the smallest wetlands representing 14 percent of the total wetland 
area on the watershed. 
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Wetland vegetation 
Wetlands provide habitat for many plant species that are otherwise rare in the forest. 
Some of these species are highly specialized for specific hydrologic and nutrient regimes, 
while others have broader ecological amplitudes (can survive a broader range of 
environmental conditions). Due to hktoric losses of wetland habitats, many federally and 
state-listed rare plant species are wetland-dependent species. 

ALTERNATIVES A AND B 
Protection for rare plants under Alternatives A and B is provided chiefly through buffers 
and provisions that support natural wetland hydrology. If ground-based equipment were 
to be kept out of wetland buffers. wetland plants would benefit from less soil disturbance. 
Also, the seeds of invasive exotic species can often be brought Into wetland areas by 
heavy machinery, which also prepares a suitable seed bed. These specles can sometunes 
outcompete native species and constitute a threat to some of the federally and state-listed 
wetland species. 

ALTERNATNE C 
More restrictive harvest and ground-based equipment requirements through Alternative C 
would benefit wetland vegetation by reducing disturbance and improving the protection 
to wetland hydrologic functions. In addition, added protection for small bogs and 
interconnected wetlands will increase the amount of protected habitat substantially in 
some watersheds. 
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4.3.1 Northern Spotted Owl 

Summary 
Our analysis shows that Alternative C is expected to best enhance the survival and 
recovery of spotted owls in the Eastern Washington Cascades Province (see Matrix 
4.3.1). For all six evaluation criteria, Alternative C results in either the greatest net 
benefit or the least adverse impact to the owl population. Alternative C provides the 
largest amount of NRF and dispersal habitat (Table 4.3.23). Owl habitat will be the least 
fragmented, have the widest geographic distribution, and be maintained with a high level 
of certainty. Also, under Alternative C the fewest site centers suffer adverse impacts. 

The comparison of Alternatives A and B can he reduced to an assessment of short-term 
risk versus long-term risk. Alternative B poses greater short-term risk to the spotted owl 
population in the Eastern Washington Cascades Province, but Alternative A poses greater 
long-term risk. Over the short term, Alternative B harvests more owl habitat and puts 
more site centers at risk for take (Table 4.3.23). Alternative A is likely to maintain a 
larger proportion of existing owl habitat and site centers over the short term, but over the 
long term, natural disturbance and shifting site centers are likely to cause a substantial 
reduction in both habitat and occupied site centers. An important element in comparing 
the long-term risk of the. alternatives is certainty. Alternative B is projected to remove 
more habitat, but the amount and spatial distribution of the remaining habitat, and habitat 
to be developed, are known and the product of a conservation plan. It is likely that under 
Alternative A, owl habitat on DNR-managed lands will become more fragmented and 
less capable of supporting spotted owls. Furthermore, under Alternative A, low 
confidence must be assigned to any estimate of future owl habitat conditions on DNR- 
managed lands. This is particularly true in the eastern Washington Cascades where fire 
suppression has greatly increased the probability of catastrophic disturbance. 

Our assessment leads to us to conclude that the long-term risk of extinction is less under 
Alternative B. Is this long-term benefit worth the short-term risk? In other words, will 
the short-term risks appreciably reduce the likelihood of survival and recovery of the 
species? The President's Forest Plan included an assessment of the likelihood that the 
plan would support species' populations (FEMAT 1993). Panelists assessing the spotted 
owl population assigned an 83 percent likelihood to outcome A (FEMAT 1993 p. IV- 
153) -- habitat under the plan is of sufficient quality, quantity, distribution, and 
abundance to allon the species population to stabilize, well-distributed across federal 
lands. The remaining 18 percent was assigned to outcome B -- habitat under the plan is 
of sufficient quality, quantity, distribution, and abundance to allow the species population 
to stabilize, but with significant gaps in the historic species distribution on federal land. 
In effect, the panelists concluded that the risk of spotted owl extinction under the 
President's Forest Plan is zero. In an independent assessment, USFWS stated that the 
President's Forest Plan "...should provide a strong habitat network to maintain a viable 
and self-sustaining population of spotted o\vls for the next 100 years." (USDA and USDI 
1994a p. G-18). If the President's Forest Plan is successfully implemented. then the 
short-term risk to the species is minimal. Placed in this context, the long-term benefits of 
Alternative B are worth the short-term risk. 
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Alternative B follows the principles propounded by the Northern Spotted Owl Recovery 
Team. They stated, "Emphasis should be placed on management for clusters, or local 
population centers, of owls in large habitat blocks rather than for individual pairs" (USDI 
1992b p. 57). Alternative B concentrates owl habitat in proximity to federal reserves, and 
is thus more likely to support spotted owls clusters on federal reserves. Again, under 
Alternative A, owl habitat on DNR-managed lands is expected to become more 
fragmented, i.e.. less concentrated, and the spatial arrangement of habitat will be 
astrategic. In short, Alternative B provides better conservarion for spotted owls in the 
eastern Washington Cascades than Alternative A. 
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Matrix 4.3.1 : Management Strategies for HCP (excluding OESF) 

Spotted Owl 

'Jesting, 
toasting, and 
:oraging 
NRF) habitat 

Alternative A 
No Action 

)ispersal 
labitat 

Within spotted owl 
site centers (1 3- or 
2.7-mile radius), 40% 
of total acreage is 
maintained in suitable 
owl habitat. The 
remaining area will br 
harvested. No 
additional acreage 
will become habitat. 

Alternative B 
Proposed HCP 

'Jo provision for 
fispersal habitat. 

Alternative C 

jo provision for 
xperimental areas, 

202,000 acres designated 
for NRF function in N. 
Puget, S. Puget, 
Columbia, Chelan, 
Yakima, and Klickitat 
planning units with at 
least 101,000 acres 
(50%) developed and 
maintained at any time. 

On the west side, two 
300-acre nest patches' 
per 5,000 acres 
(approximate) of NRF 
are identified and 
retained until knowledge 
is acquired allowing 
provision of adequate 
nesting structure while 
managing entire acreage. 
Balance of acreage may 
be sub-mature forests. 

200,000 acres designated 
for dispersal function in 
Yakima, N. Puget, S. 
Puget, Klickitat, and 
Columbia planning units 
with at least 100,000 
acres developed and 
maintained at any time. 

No provision for 
experimental areas. 

337,000 acres 
designated for NRF 
function in Straits, N. 
Puget, S. Puget, 
Columbia, Chelan, 
Yakima, and Klickitat 
planning units with 
202,000 acres (60%) 
developed and 
maintained in a late- 
seral forest condition a 
any time. 

172,000 acres 
destgnated for 
dispersal function in 
Yakima, N. Puget, S. 
Puget, KIickitat, and 
Zolumbia planning 
inits with 86,000 acres 
leveloped and 
naintained at any 
ime. 

13,000 acres 
iesignated for 
:xperimental 
nanagement in S. 
2oast Planning Unit. 

' See draft HCP for details of the nature and configuration of these areas for various planning 
units. 
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Regional Context 
The three eastern Washington HCP planning units all lie within the Eastern Washington 
Cascades Province (USDI 1992b). The wide range of environmental conditions in the 
eastern Cascades supports a variety of climax forest types. The ponderosa pine, Douglas- 
fir, western hemlock, grand fir, and subalpine fir forest zones are all present in the 
Eastern Washington Cascades Province (Franklin and Dyrness 1973). In general, mixed 
conifer forests and ponderosa pine forests predommate at low to mid-elevations and true 
firs predominate at high elevations (FEMAT 1993). Historically, wildfire has played a 
central role in the landscape dynamics of the eastern Washington Cascades. This is 
particularly true for ponderosa pine forests which are fire-maintained subclimax 
communities. Forest fire suppression during the past 60-80 years has altered the natural 
patterns of community succession (Franklin and Dyrness 1973; FEMAT 1993) and made 
forests more susceptible to catastrophic fires, insect attacks, and disease (FEMAT 1993). 
Consequently, any habitat conservation plan in the eastern Washington Cascades should 
attend to fire management and forest health issues. 

Threats. The Northern Spotted Ow1 Recovery Team (USDI 1992b) described the major 
known threats to spotted owl populations in each province. In the eastern Washington 
Cascades, the most severe threats to the continued existence of spotted owls were thought 
to be habitat distribution and natural disturbance. Most spotted owl habitat in the 
province is clustered in a few key areas: the Yakama Indian Reservation, and the Naches, 
Cle Elum, Leavenworth, and Lake Wenatchee ranger districts of the Wenatchee National 
Forest. Fire suppression in these same areas has greatly increased the probability of 
large-scale stand-replacement fires (USDI 1992b), which could destroy one or more of 
these key areas and increase the risk of extinction. Over the entire range of the northern 
spotted owl, the risk of catastrophic natural disturbance was rated highest in the east 
Cascades subregion (i.e., the eastern Cascades of Oregon and Washington). 

The recovery team concluded that active management was necessary to reduce the risk of 
catastrophic natural disturbance (USDI 1992b p. 183-184). Their recommended 
management strategies would protect owl habitat by degrading owl habitat. For example, 
to reduce risks from fire a fuel break system and controlled underburning were 
recommended. Also, thinning of stands was recommended to reduce risks due to insect 
infestations. 

Declining habitat, limited habitat, small populations, and isolation were thought to be 
moderate threats to the continued existence of spotted owls in the Eastem Washington - 
Cascades Province. Like all other provinces in the range of the spotted owl, low- 
elevation mature and old-growth forest in the eastern Washington Cascades has been - 
subject to high rates of harvest. While the amount of spotted owl habitat has declined, 
partial harvest techniques, which are common in the eastern Cascades, may contribute to 
maintaining habitat (USDI 1992b). 

Habitat and Reserves Provided on Federal Lands. Sixty percent, or 3.47 million 
acres. of the Eastern Washington Cascades Province is under federal ownership (USDA 
and USDI 1994a). Approximately 20 percent of federal lands are currently suitable 
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spotted owl habitat (USDA and USDI 1994a p. 3&4-222). Congressionally Reserved 
Areas which constitute 43 percent of federal ownership in the eastern Washington 
Cascades (USDA and USDI 1994a p. 2-39) contain 30 percent of federally-owned 
suitable spotted owl habitat (USDA and USDI 1994a p. 3&4-222). The President's 
Forest Plan establishes 23 Late-Successional Reserves in the Eastern Washington 
Cascades Province. These LSRs encompass 876.773 acres of which 290,556 acres are 
currently spotted owl habitat -- 38 percent of federally-owned habitat in the eastern 
Washington Cascades (USDA and USDI 1994ap. G-13). Managed LSRs and Riparian 
Reserves of the Preslderitt's Forest Plan and Admin~stratively Withdrawn Areas contain 
an additional 16 percent of federal spotted owl habitat. In total, 84 percent of current 
spotted owl habitat on federal lands are protected or will be protected under the 
President's Forest Plan. 

Over the next 100 years, a large amount of spotted owl habitat is expected to develop on 
federal lands in the Pacific Northwest. Currently, 32 percent of all Congressionally 
Resemed Areas, Administratively Withdrawn Areas. and Late-Successional Reserves in 
the range of the northern spotted owl are suitable spotted owl habitat (USDA and USDI 
I994a p. 3&4-222). Under the President's Forest Plan, on average about 80 percent of 
these reserves would be covered by late-successional forest (USDA and USDI 1994a p. 
3&4-42). No habitat projections have been made for individual provinces, but applying 
this average to federal reserves in the eastern Washington Cascades suggests that spotted 
owl habitat may increase from 712,000 acres to 2.1 million acres. 

Current Conditions on DNR-Managed Lands 
This section presents a summary description of conditions on and near DNR-managed 
lands. The information presented is used in the evaluation of alternatives and establishes 
a context in which to assess their impacts. 

Number and Distribution of Spotted Owls. The median home range radius of spotted 
owls in the eastern Washington Cascades is approximately 1.8 miles. This radius is used 
to delineate "owl circles," which are used by USFWS to assess the incidental take of 
spotted owls. In the east-side planning units, there are 78 spotted owl circles (status 1.2, 
and 3) that contain DNR-managed lands. Eighteen of these circles have their site centers 
situated on DNR-managed lands. There is no appreciable difference among planning 
units in the number of owl circles that contain DNR-managed lands (Table 4.3.1). As of 
May 1995, there were 291 status 1,2, or 3 spotted owl site centers in the eastern 
Washington Cascades. Therefore, DNR management acti~ities have the potential to 
affect 27 percent of the known site centers in this province. 
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Table 4.3.1 : Spotted owl site centers (status 1,2, and 3) 
within a median home range radius of DNR- 
managed lands by planning unit 

The median home range radius is used to delineate "owl circles." In the eastern 
Washington Cascades the median home range radius is 1.8 miles. 

/I  Klickitat 

HCP Planning Unit 

Chelan 

Yakima 

Table 4.3.2: Spatial distribution relative to federal reserves of 
spotted owl site centers (status 1,2, and 3) within 
a median home range radius of DNR-managed 

Number of territorial pair 
and single owl site centers 

20 

30 

I I 

lands 

% territorial pair and single 
owl site centers 

26 

3 8 

total 

The median home range radius is used to delineate "owl circles." In the eastern 
Washington Cascades the median home range radius is 1.8 miles. The first distance 
band, -2.0 - 0.0 miles, contains site centers on federal reserves. 

78 100 

Distance from federal 
reserves (miles) 

- 2 0 - 0 0  

0.0 - 2 0 
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> 12.0 

total 

Number of territorial pair 
and single owl site centers 

28 

17 

% territorial pair and single 
owl site centers 

36 

22 

7 

78 

9 

100 



Table 4.3.3: Summary of habitat conditions within a median 
home range radius of spotted owl site centers 
that are influenced by DNR-managed lands. 
Presented as the proportion of owl circle that is 
classified as habitat 

In the eastern Washington Cascades the radius of owl circles is 1.8 miles. Pairs are status 
1 and 2 site centers, and singles are status 3 centers. 

% of circle as habitat I Number of site I % of site centers I/ 
centers 1 

I !I 
0.0 - 10.0 

10.1 - 20.0 

40.1 - 50.0 I pairs 21 
singles 1 

20.1 - 30.0 

30.1 - 40.0 

pairs 1 
singles I 

pairs 4 
singles 0 

3 

5 

pairs 16 
singles 3 

pairs 16 
singles I 

50.1 - 60.0 

50.1 - 70.0 

70.1 - 80.0 

I singles 9 I 

24 

22 

30 1 - 90 0 

?Ol -  1000 

otal 
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pairs 12 
singles 0 

pairs 3 
singles 2 

pairs 2 
singles 0 

15 

6 

3 

pam 0 
stngles 1 

none 

pairs 69 

- 
1 

0 

100 



Table 4.3.4: Summary of habitat conditions on DNR- 
managed lands within a median home range 
radius of spotted owl site centers. Presented 
as the oroDortion of owl circle that is DNR- 

In the eastern Washington Cascades the radius of owl circles is 1.8 miles. Pairs are status 
1 and 2 circles, and singles are status 3 circles. 

% of circle as DNR- Number of site % of site centers 

5.1 - 10.0 I pairs 18 
sinales 2 II 

managed habitat 

0 0 - 2 5  

2 6 - 5 0  

Some DNR-managed lands classified as owl habitat have yet to be surveyed for spotted 
owls. It is possible that some of this unsurveyed habitat lies within a median home range 
radius of unknown ow1 site centers. Using the ratio of surveyed to unsurveyed DNR- 
managed lands and the number of known site centers, we project that 23 unknown site 
centers exist within a median home range radius of DNR-managed lands. 

One objective of both HGP alternatives is the support of spotted owls that reside on 
federal lands. The current distribution of owl site centers on DNR-managed lands 
relative to federal lands provides a base line with which to compare the impacts of the 
alternatives. The number of owl circles that contain DNR-managed lands decreases as 
the distance from federal reserves increases (Table 4.3.2). Almost 60 percent of circles 

centers 

pairs 30 
slngles 5 

pars 13 
s~ngles 0 
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45 

17 



containing DNR-managed lands lie w~thin 2 miles of federal reserves. and only 12 
percent occur at distances over 10 miles from federal reserves. Notably, over one-third of 
circles that affect DNR-managed lands have their site centers on federal land. 

The US.  Fish and Wildlife Service's (USFWS) rescinded guidelines for the avoidance of 
incidental take (USDI 1990) of spotted owls stipulate that at least 40 percent of the area 
within a median annual home range radius of a site center should be maintained as owl 
habitat. For owl circles affected by DNR-managed lands, the average amount of owl 
habitat per circle is 39 percent (Table 4.3.3). About half of the owl circles affected b j  
DNR-managed lands circumscribe an area containing less than 40 percent habitat -- the 
median value is 39 percent habitat. Six contain less than 20 percent habitat. In the 
majority of cases (62 percent) DNR-managed habitat comprises 5 percent or less of the 
area within circles (Table 4.3.4). The average contribution of DNR-managed habitat per 
owl circle is 7.4 percent of a circle's area. 

Amount and Distribution of Suitable Spotted Owl Habitat. An accurate accountmg 
of spotted owl habitat on DNR-managed lands is not available. Only 36 percent of DNR- 
managed lands in the east-side planning units have owl habitat field survey data which is 
validated by WDFW. Landsat Thematic Mapper images collected in 1988 were used to 
classify the other 64 percent as either spotted owl habitat or non-habitat. The 
construction of habitat maps is explained in Appendix D. The WDFW validated data 
were used to calculate the empirical probability of classification error. The probabilities 
of classification error for the east-side habitat maps were 23, 16, and 13 percent for the 
Chelan, Yakima, and Klickitat planning units, respectively. The majority of errors were 
habitat omission errors, i.e.. some forests that were field-typed as habitat were classified 
as non-habitat on the habitat map. Therefore, the habitat maps for the east-side planning 
units probably underestimate the amount of spotted owl habitat that existed in 1988, but 
in the intervening 7 years since the Landsat images were collected. some habitat has been 
harvested. For the purposes of analysis, the habitat classification based on the Landsat 
images is assumed to be correct. 

The analysis of spotted owl habitat for the west-side planning units used two estimation 
methods -- one based on a composite of multiple data sources and another based on 
DNR's timber inventory. The timber inventory could not be used in the east-side analys~s 
because the data items in east-side timber inventory are incompatible with standard 
descriptions of owl habitat. Partial-cutting practices, whicb predommate in the eastern 
Washington Cascades, rely on different information than the clearcutting practices of the 
western Cascades. Managing stands by the partial removal of timber voiume requires a 
database which tracks timber volume, which in DNR's inventory is expressed as board 
feet per acre. No data items in the inventory correspond to any variables that are typically 
used to describe spotted owl nesting habitat, e.g., canopy closure, mean tree diameter. or 
stand density. Stand age can be used as a reasonable proxy for these habitat variables. but 
this information is not available for most forest stands on DNR-managed lands in the 
east-side planning units. 

There are 288,800 acres of DNR-managed lands in the east-side planning units. This is 
approximately 4 percent of the Eastern Washington Cascades Province. Twenty-nine 
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percent (67,400 acres) of DNR-managed lands in the east-side planning units were 
classified as spotted owl habitat -- approximately 6 percent of all spotted owl habitat in 
the province (USDI 1992b p. 122-128; DNR 1995d). Most DNR-managed habitat (71 
percent) occurs in the Klickitat Planning Unlt (Table 4.3.5). The Chclan Planning Unit 
contains only 5,000 acres of habitat, which is 7 percent of DNR-managed owl habitat in 
the east-side planning units. 

One objective of both HCP alternatives is the support of spotted owls that reside on 
federal lands. The current distribution of habitat on DNR-managed lands relative to 
federal lands provides a base line with which to compare alternatives. Habitat 
distribution was analyzed using nested 2 mile distance bands (Table 4.3.6). The amount 
of DNR-managed lands that have been classified as spotted owl habitat decreases as  the 
distance from federal reserves increases. Twenty-two percent of spotted owl habitat on 
DNR-managed lands in the east-side planning units lies within 2 miles of federal 
reserves, but only 3 percent lies between 10 and 12 miles from federal reserves. Over 
half of the spotted owl habitat on DNR-managed lands in the east-side planning units lies 
within 6 miles of federal reserves. Per distance band, habitat density on DNR-managed 
lands is fairly uniform out to a distance of 8 miles from federal reserves. The density 
fluctuates around 30 percent plus or minus 4 percent. 

79,900 acres (35 percent) of DNR-managed lands lie within status 1,2, or 3 owl circles 
(Table 4.3.7). Approximately two-thirds of this land is located in the Klickitat Planning 
Unit. The Chelan Planning Unit has only 4,400 acres of DNR-nlanaged lands in owl 
circles, which is 6 percent of all DNR-managed lands in the east-side planning units that 
are affected by circles. About half of all forests on DNR-managed lands classified as owl 
habitat lie within owl circles (Table 4.3.7). This proportion is roughly the same across all 
east-side planning units. 

The proportion of east-side DNR-managed lands within owl circles is greatest near 
federal reserves and decreases as the distance from federal reserves increases (Table 
4.33). Approximately one-third of DNR-managed lands in circles lies within 2 miles of 
federal reserves. A similar relationship holds for the proportion of DNRbmanaged lands 
classified as owl habitat. 

Approximately 50 percent of DNR-managed lands within 2 miles of federal reserves is 
situated in an owl circle (Table 4.3.8). Beyond 2 miles from federal reserves, the 
proportion of DNR-managed lands in owl circles per distance band varies between 25 and 
40 percent. Within 2 miles of federal reserves, two-thirds of DNR-managed lands 
classified as owl habitat is situated in circles, and beyond 2 miles the proportion per 
distance band varies between 40 and 55 percent. Apparently, about half of DNR- 
managed lands classified as owl habitat is not used by owls. This surprising result may 
be due to several factors: (1) forests may be misclassified as habitat; (2) forests correctly 
classified as owl habitat may not have been surveyed for owls or surveys have failed to 
detect owls that were present; (3) some DNR-managed parcels classified as habitat are 
hghly fragmented and unsuitable for owls; (4) some parcels may provide suitable habitat 
but are isolated by distance and habitat fragmentation; or, (5) unoccupied suitable habitat 
is symptomatic of population decline. 
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Table 4.3.5: Total DNR-managed lands and DNR-managed 
lands classified as spotted owl habitat by - 
planning unit 

See Appendix D for explanation of GIS spotted owl habitat classification. 
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HCP 
Planning 

Unit 

Chelan 

Yakma 

Khck~tat 

totals 

Acres DNR- 
managed 

lands 

15.700 

80,700 

132,400 

228,800 

Acres DNR- 
managed lands 

classified as 
suitable owl 

habttat 

5,000 

14,900 

47,500 

67,400 - 

% DNR- 
managed lands 

classified as 
suitable owl 

habitat in unit 

32 

19 

36 

29 

% total east-stde 
DNR-managed 

lands classified as 
suitable owl 

habttat 

7 

22 

7 1 



Table 4.3.6: Spatial distribution relative to federal reserves 
of DNR-managed lands and DNR-managed 
lands classified as owl habitat 

See Appendix D for explanation of  GIs spotted owl habitat classification 

O h  DNR- 
Acres DNR- managed lands 

managed lands classified as 
Distance from classified as suitable owl 

federal Acres DNR- suitable owl habitat in 
reserves managed lands habitat distance hand 
(miles) 

0 0 - 2 0  46.400 15.100 33 

% total east-side 
DNR-managed 

lands classified as 
suitable owl 

habitat 
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Table 4.3.7: DNR-managed lands currently in owl circles by 
planning unit 

See Appendix D for explanation of GIS spotted owl habitat classification. See Table 4.3.5 for 
total acres of DNR-managed lands and DNR-managed habitat. 
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Table 4.3.8: Spatial distribution relative to federal reserves 
of DNR-managed lands currently in owl circles 

See Appendix D for explanation of GIS habitat classification. See Table 4.3.6 for total acres of 
DNR-managed lands and DNR-managed habitat. 

Evaluation of Alternatives 

Criterion 1 --Amount and Distribution of NRF Habitat 
The analysis of the amount and spatial distribution of spotted owl habitat was simplified 
for the east-side planning units. Only one method of habitat estimation was used, and 
simulations of timber harvest and forest ~rowth were not used to estimate the amount of - 
owl habitat over time. Such projections are useful for assessing impacts but require a 
model that relates the infomation recorded in the timber inventory to variables describina - 
habitat. The present state of knowledge does not allow a reasonably accurate projection 
of owl habitat over time. The immediate short-term harvest and the expected long-term 
outcomes of each alternative were estimated and used to compare alternatives. 

For the purposes of this analysis, it was assumed that no habitat would be lost to natural 
disturbance. The management of riparian zones and unstable hillslopes is the same under 
all alternatives and so the potential contributions of such management to spotted owl 
habitat were ignored in the analysis. There is no mention of the marbled munelet 
conservation strategies because they do not extend to the east-side planning units. 
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ALTERNATIVE A 
All owl habitat outside of spotted owl circles will evei~tualiy be harvested. Management 
for spotted owls will continue on a circle-by-circle basis. No new habitat would be 
allowed to develop in circles that are below the 40 percent minimum, and any habitat lost 
to natural or human-caused disturbance would not be replaced. The geographical shift of 
a site center alters the location of its owl circle, and this may release owl habitat for 
harvest. Habitat lost in this manner was not considered in the analysts. Generally, %hen 
an owl circle possessing more then 40 percent habitat is established, private landowners 
mobilize to harvest any owl habitat which they manage. Harvest of habitat down to the 
40 percent level quickly occurs and DNR is prevented from harvesting owl habitat under 
its management. Therefore, it was assumed that in owl circles containing less than 40 
percent habitat on federal reserves, DNR would be unable to harvest owl habitat. In 
circles with at least 40 percent habitat on federal reserves, DNR would harvest all of its 
owl habitat. 

Methods. Projections for the spatial distribution of habitat were made by planning unit 
and by distance band from federal reserves. Similar calculations were done for both the 
planning unit and distance band projections. The projected unknown owl site centers 
were distributed among planning units (or distance bands) according to the proportion of 
east-side unsurveyed habitat in the planning unit. For example, the Klickitat Planning 
Unit has 56 percent of DNR-managed unsmeyed habitat in the east-side planning units. 
It was assigned 12 of the 23 projected unknown owls. An assumption of this method is 
that unsurveyed habitat in each planning unit is equally likely to support territorial 
spotted owls. This is a weak assumption. Nevertheless, the method used for distributing 
unknown site centers should be sufficient for the purposes of this analysis. The average 
amount of DNR-managed habitat per owl circle (440 acres) times the number of projected 
unknown site centers was added to the amount unavailable for harvest. Only three owl 
circles in the east-side planning units contain at least 40 percent habitat that is on federal 
reserves. A total of 300 acres of habitat were available for harvest in these circles. Two 
of these circles are located in the Chelan Planning Unit and one circle occurs in the 
Yakima Planning Unit. Appropriate amounts of habitat were subtracted from each 
planning unit. All 300 acres were subtracted from habitat in the 0.0-2.0 mile distance 
band. 

Results. Approximately 67,400 acres of DNR-managed lands have been classified as 
owl habitat in the east-side planning units, and 34,600 acres of this habitat are within a 
status I ,  2, or 3 owl circle (Tables 4.3.7 and 4.3.9). According to the above assumptions, 
most of the habitat within owl circles, 34,300 acres, is unavailable for harvest. The 
estimated amount of owl habitat protected within the 23 projected unknown site centers is 
10,100 acres. In total, 44,400 acres of owl habitat are projected to be unavailable for 
harvest, and constitute the total amount of spotted owl habitat on DNR-managed lands 
over the short term. Under this alternative the total amount of spotted owl habitat is 
projected to decline by 34 percent. This moderate change in the projected amount of owl 
habitat can be attributed to habitat protected around unknown site centers. An owl habitat 
projection using only known site centers results in a negative 49 percent change in 
habitat. The actual reduction in habitat is likely to lie between these two figures. It is 
likely that over the long term the amount of owl habitat on DNR-managed lands will 
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decline below the amounts projected because of continual natural disturbance and shifts 
in site centers. 

Under Alternative A, most harvest of habitat (70 percent) occurs in the Klickitat Planning 
Unit (Table 4.3.12). Spotted owl habitat is most severely impacted in the Yakima 
Planning Unit where 44 percent of DNR-managed habitat is projected to be harvested. 
Within 2 miles of federal reserves the projected change in habitat is negative 21 percent 
(Table 4.3.13). Beyond 12 miles the projected change is negative 14 percent. This small 
change in the projected amount of owl habitat can be attributed to the habitat protected 
around unknown site centers. The same projection using only known site centers results 
in a negative 48 percent change in habitat beyond 12 miles from federal reserves. 
Between 2 and 12 miles the change in the amount of habitat per distance band ranges 
between negative 35 and negative 50 percent. 

Table 4.3.9: Alternative A: DNR-managed forest classified 
as spotted owl habitat available for harvest in 

ssified as owl habitat in owl circles available 

ALTERNATWE B 
Approximately 39,200 acres would be managed for spotted owl nesting, roosting, and 
foraging habitat (Table 4.3.10; Maps 23-27). At least 50 percent of the DNR-managed 
lands designated for NRF management would be in NRF habitat at any one time. The 50 
percent habitat prescription would be applied to watershed administrative units (WAUs). 
In WAUs where federal reserves are covered by less than 50 percent owl habitat, all 
DNR-managed owl habitat would be retained until the federal reserves attained a 
minimum of 50 percent habitat. 

Results. There are 19,400 acres of DNR-managed lands classified as spotted owl habitat 
in the east-side NRF management areas. This leaves 48,000 acres of habitat outside of 
NRF management areas available for immediate harvest (Table 4.3.1 1). There are 35 
WAUs that contain DNR-managed lands designated as NRF management areas. At 
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present, five of these WAUs are above their habitat target and thus have owl habitat 
available for harvest. Only 2,100 acres of owl habttat are available for harvest in NRF 
management areas. Therefore, under this alternative, the short-term change in the amount 
of spotted owl habitat is projected to be 50,100 acres, a negative 74 percent change. 

The current amount of DNR-managed lands classified as spotted owl habitat in the east- 
side NRF management areas is 99 percent of the total target amount (19,600 acres). The 
projected short-term harvest will reduce this to 88 percent of the total target amount. 
Over the next 100 years, all WAGS within NRF management areas should attain the 50 
percent habitat target at %hich time the overall net change in habitat will be negative 71 
percent (Table 4.3.12). 

The long-term habitat targets specified for NRF management areas were used to estimate 
change in the distribution of habitat. Under Alternative B, most harvest of habitat occurs 
in the Klickitat Planning Unlt (Table 4.3.12). Over three-quarters of all habitat harvest 
occurs there. Also, spotted owl habitat is most severely impacted in this planning unit 
where 79 percent of DNR-managed habitat is projected to be harvested. Within 2 miles 
of federal reserves the projected change in habitat is negative 11 percent (Table 4.3.13). 
The amount of habitat within 2 miles of federal reserves is 33 percent greater than what is 
currently protected in owl circles (Table 4.3.8) and 12 percent greater than what is 
projected to be protected under Alternative A (Table 4.3.13). Beyond 2 miles the change 
in the amount of habitat per distance band is much greater, ranging between negative 67 
and negative 100 percent. 

Discussion. The amount of owl habitat available for immediate harvest under Alternative 
B is much greater than that available under Alternative A, but the long-term certainty 
associated with the maintenance of owl habitat is also greater for Alternative B. A key 
assumption used for the analysis of Alternative A could be invalidated by changes in 
agency policy. DNR could conduct protocol surveys to decertifl (i.e., change to historic 
status) existing owl circles. Any 0-1 habitat on DNR-managed lands within decertified 
owl circles would be available for harvest. Also, it is worth reiterating that under 
Alternative A any habitat lost to natural or human-caused disturbance would not be 
replaced, and that geographical shifts of a site center may release owl habitat for harvest. 
The amount of suitable owl habitat on DNR-managed lands under Alternative A will 
decrease below the amounts estimated, but the amount and rate of habitat loss depends on 
factors that are difficult to model. These uncertainties do not exist for AIternative B. 

The risk to spotted owl habitat from natural disturbance may put the differences between 
A and B in perspective, The eastern Cascades are prone to large wildfires, and spotted 
owl nesting habitat possesses the ideal structural characteristics for stand-replacing fires - 
- a multi-layered canopy and plentiful down woody debris. Agee and Edmonds (1  992) 
concluded that there is a very low probability that federal reserves in the east Cascades 
subregion will avoid catastrophic wildfires during the next ccnrury. The frequency of 
occurrence for large stand-replacing fires in the eastern Cascades is between 10 and 20 
years. Over 100 years, the proposed term of the HCP, the number of such fires could 
range from 5-1 0. Recent wildfire history in the eastern Washington Cascades illustrates 
the risk to owl habitat in the coming decades: in 1988 the Dinkleman fire (Chelan 

Merged €IS, 1998 Affected Environment 



- 

County) covered 50,000 acres; in 1992 the Skookum fire (Wickitat County) covered 
51,000 acres; and, in 1994, the Tyee and Hatchery fires (Chelan County) covered 135,000 
and 43,000 acres, respectively (DNR and Washington Department of Community, Trade 
and Economic Development 1994; DNR I994b). Not all acres burned were owl habitat, 
and not all owl habitat burned was destroyed. Nevertheless, the total acreage burned in 
less than one decade in the eastern Washington Cascades is four times the amount of owl 
habitat currently under DNR management. If the amount of owl habitat lost under 
Alternative A were to average 2,000 acresidecade, then over 100 years. the pmposed term 
of the HCP, the amount of owl habitat remaining under Alternative A would equal the 
amount of habitat maintained under Alternative B. Furthermore, the habitat remaining 
under Alternative A could be highly fragmented and of little value to territorial owls. 

There is a trade-off between Alternatives A and B, and this trade-off is pivotal to the 
comparison of alternatives. Alternative A is projected to retain more of the currently 
existing owl habitat (Table 4.3.13), but the spatial arrangement of habitat, in particular 
that which remains over the long term, is unknown and difficult to predict. On the other 
hand, Alternative B removes more habitat, but the spatial arrangement of remaining 
habitat, and habitat to be developed, is known and the product of a conservation plan. It 
is likely that under Alternative A, ow1 habitat on DNR-managed lands will become more 
fragmented and less capable of supporting spotted owls. It is likely that owl habitat on 
private lands will continue to be lost, thereby isolatmg DNR-managed habitat. 
Alternative B concentrates owl habitat in proximity to federal reserves, and it is likely 
that this habitat will support territorial spotted owls 

ALTERNATIVE C 
Approximately 93,900 acres would be managed for spotted owl nesting, roosting, and 
foraging habitat (Table 4.3.1 0; Maps 23,25, and 27). In the Chelan and Yakima planning 
units. the area designated for NRF management is the same as Alternative B, but it is 
substantially larger in the Klickitat Planning Unit. At least 60 percent of the NRF 
management area would be in NRF habitat at any one time. The 60 percent habitat 
prescription would be applied to watershed administrative units (WAUs). In WAUs 
where federal reserves are covered by less than 60 percent owl habitat, all DNR-managed 
owl habitat would be retained until the federal reserves attained a minimum of 60 percent 
habitat. 

Results. There are 41,600 acres of DNR-managed lands classified as spotted owl habitat 
in the east-side NRF management areas. This leaves 25,800 acres of habitat outside of 
NRF management areas available for immediate harvest (Table 4.3.1 1). There are 52 
WAUs that contain DNR-managed lands designated as NRF management areas. Only 
one of these WAUs is above its habitat target and thus has owl habitat available for 
harvest. Only 100 acres of owl habitat are available for harvest in NRF management 
areas. Therefore, under this alternative, the short-term change in the amount of spotted 
owl habitat is projected to be negative 38 percent. 

The current amount of DNR-managed lands classified as spotted owl habitat in the east- 
side NRF management areas is 74 percent of the total target amount (56,300 acres). The 
projected short-term harvest will reduce the amount of habitat in NRF management areas 
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by approximately 100 acres. Over the next 100 years. all WAUs within NRF 
management areas should attain the 60 percent habitat level at which time the overall net 
change in habitat will be negative 16 percent. 

Under Altematlve C, most harvest of habitat occurs in the Yakima Planning Unit (Table 
4.3.12). Over 60 percent of all habitat harvest occurs there. Also, spotted owl habitat is 
most severely impacted in this planning unit where 46 percent of DKR-managed habitat 
is projected to be harvested. Within 2 miles of federal reserves the amount of ow1 habitat 
increases by 7 percent (Table 4.3.13). Beyond 2 miles the amount of habitat per distance 
band changes between negative 60 and positive 50 percent. 

Discussion. All three alternatives result in the loss of spotted owl habitat, but the 
smallest reduction in habitat occurs under Alternative C. In fact, in some parts of the 
province. Alternative C actually increases the amount of habitat on DNR-managed lands. 
In addition, there is a high level of certainty associated with the maintenance of this 
habitat. Any habitat lost to catastrophic disturbance in NRF management areas would be 
redeveloped. 

Table 4.3.10: NRF management areas by planning unit 

See Table 4.3.6 for acres of DNR-managed lands in planning units. 

Alternative B Alternative C 11 
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Table 4.3.1 1 : HCP Alternatives: DNR-managed forest 
classified as s~otted owl habitat available for 
harvest in the three east-side planning units 

p-~~~ - - ~ ~  

Forest classified as owl habitat outside NRF 

- 

ttat remalnrng after harvest 17,300 41,500 

Alternative C 
(acres) 

67,400 Forest classtfied as owl habrtat 
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Alternative B 
(acres) 

67.400 



rable 4.3.12: Comparison of Alternatives. Projected change in the spatial distribution of spotted owl habitat by 
olannina unit 

Alternative A Alternative B Alternative C 

HCP Planning 
Unit 

Chelan 

Yaktnia 

Kllckttat 

totals 

Acres 
currently Projected % change Projected % change Projected % change 

classified as acres of owl in owl 
owl habitat habitat habitat owl habitat habitat of owl habitat habitat 

14,900 

47,500 3 1,500 -34 10.000 44,800 

67,400 



rable 4.3.13: Comparison of Alternatives. Projected change in the spatial distribution of spotted owl habitat by 
distance band 

Alternative A 

Distance from 
currently 

classified as Projected % change in 
owl habitat acres of owl owl habitat 

0 0 - 2 0 15,100 12,000 -2 1 

Alternative B Alternative C rtr 
Projected % change in Projected % change in 

acres of owl owl habitat acres of owl owl habitat 
habitat I I habitat 1 

13,400 - I  1 16,100 1-7 

> I20  10,400 8,900 -14 0 -100 12,300 118 -- 
total 67,500 44,400 -34 19,600 -7 1 56,400 -16 



Criterion 2 -- Impacts to Spotted Owl Site Centers 
The number of spotted owl site centers impacted by each of the alternatives was 
examined in two different ways. First, the impacts to known site centers and projected 
unknown site centers were assessed using the rescinded take-avoidance guidelines issued 
by USFWS (USDI 1990). See Section 4.2.1 for a discussion of assumptions regarding 
the rescinded take-avoidance guidelines. Second, the impacts of each alternative to future 
site centers was assessed using the latest estimates of the population's demographic 
parameters and assumptions about owl habitat on federal reserves. 

Impacts to Current Owl Site Centers 
Economic consrderations would motivate DNR to rapidly harvest owl habitat released 
from the USFWS rescinded take-avoidance guidelines. Therefore, it was assumed that 
under an HCP any incidental take of known and projected unknown site centers that 
might occur would occur within the first decade. It was also assumed that during the first 
decade the number of site centers is static. As described below this assumption may 
overestimate the number of site centers affected by DKR management. Furthermore, it 
was assumed that over the term of the HCP a given site center can be taken once and only 
once. 

ALTERNATIVE A 
DNR continues its policy of take-avoidance, and it is assumed that by adhering to the 
USFWS rescinded take-avoidance guidelines (USDI 1990), adverse impacts to individual 
spotted owl site centers will be minimal. Strictly speaking, there would be no incidental 
take. While this assumption accurately represents the adverse impacts of DNKs harvest 
activities, it ignores the impacts of neglect. Thirty-six known site centers are within owl 
circles containing between 20 and 40 percent habitat (Table 4 3.3). Under Alternative A, 
no new habitat would be allowed to develop in these circles, and any habitat lost to 
natural or human-caused disturbance would not be replaced. Marginally viable site 
centers such as these may support territorial owls, but over time, habitat conditions 
surrounding many of them are expected to deteriorate. Inevitably, many of these sites 
would be incapable of supporting territorial owls. Fifteen owl circles contain between 20 
and 40 percent habitat and contain more than 40 percent federal reserves. Young forests 
on federal reserves are developing into owl habitat. The likelihood of persistence for 
these s~ te  centers mainly depends on habitat conditions on nearby federal landscapes If 
an adequate amount of owl habitat does not develop in the near future, then these sites 
may not persist over the long term. 

Some site centers are unlikely to be occupied by territorial owls. An analysis by Bart and 
Forsman (1992) showed that spotted owls are very rarely found in landscapes dominated 
by younger forest (less 80 years old). All measures of owl abundance were significantly 
lower on areas with less than 20 percent older forest. Six of the 78 known site centers are 
within owl circles containing less than 20 percent habitat. To assess the real impacts of 
the alternatives it is reasonable to assume that these site centers do not have territorial 
owls. There are six known site centers within owl circles containing less than 20 percent 
habitat. In summary, under Alternative A, as maw as 27 known site centers are likely to 
be lost and 15 others may eventually be incapable of supporting territorial spotted owls 
(Table 4.3.14). 
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It is likely that some site centers capable of supporting territorial spotted owls, i.e., those 
with more than 40 percent habitat in their owl circle, will be unoccupied. This statement 
is supported by evidence which suggests that the spotted owl population in the Eastern 
Washington Cascades Province is shrinking in size. Furthermore, as demonstrated 
below, the spotted owl population could continue to decline for another 20-50 years. 
Burnham et al. (1994) estimated h, the finite rate of population change. for one 
demographic study area in the eastern Washington Cascades -- the Cle Elum study area. 
The estimated value of h for this area was 0.924, a negative 7.6 percent annual rate of 
change. In the calculation of h. juvenile survivorship is the parameter with the greatest 
uncertainty. Banded juveniles that survive the year, emigrate from the study area, and not 
reobserved during the next census are counted as dead. Hence, juvenile emigration can 
lead to an underestimate of juvenile survivorship. Using radio-tracking data a more 
accurate estimate ofjuvenile survivorship which includes emigration can be calculated. 
Adjusting the Cle E l m  juvenile survivorship for emigration (using E = 0.3158 from 
Bwnham et al. 1994) yields a h equal to 0.957, a negative 4.3 percent annual rate of 
change. As discussed in USDA and USDI (1994a p. 3&4-233), such rapid rates of 
change are inconsistent with observations. The 95 percent confidence interval for h from 
the Cle Elum study area is [0.861, 0.9871. The upper limit, which equals a negative (-) 
1.3 percent annual rate of change, is more consistent with observations of owl densities 
(USDA and USDI 1994a). There are 72 known site centers with more than 20 percent 
habitat in their owl circle and thus likely to be currently occupied. Applying the 
estimated annual rate of change over one decade suggests that the number of occupied 
site centers in 2006 could be approximately 63. 

Table 4.3.14: Projected impacts to known spotted owl site 
centers under Alternative A, the No Action 

between 20% and 40% habltat 1 I 15 I may not perslst 
greater than 40% federal reserves 

greater than 40% hab~taf ' likely to persist over the short term 

ltkely to perslst over the long 

Impacts to spotted owl site centers 
from DNR management 

ml&kely to support tenrtor~al owls 

unlikely to persrst 

Amount of habitat in owl circle / 
amount of federal reserve in circle 

less than 20% habrtat 

between 20% and 40% hab~tat 1 

less than 40% federal reserves 

1 Total 78 I 

Alternative A 
(owl site centers) 

6 

21 
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ALTERNATIVE B 
Owl site centers were divided into two groups -- centers with owl circles completely 
outside of NRF management areas and centers with owl circles overlapping NRF 
management areas. For owl circles completely outside of NRF management areas, it was 
assumed that all DNR-managed habitat would be harvested. For owl circles overlapping 
NRF management areas, it is was assumed that any habitat outside NRF management 
areas would be harvested and that inside NRF management areas owl habitat in excess of 
the 50 percent habitat target would be harvested. 

Methods. Impacts to site centers in circles outs~de of NRF management areas were 
divided into five categories. First, there are circles that contain DNR-managed lands but 
no DNR-managed owl habitat. According to the rescinded take-avoidance guidelines, 
DNR management activities have no or minimal adverse impact. The second category is 
circles that have less than 40 percent habitat, but the DNR-managed habitat comprises 
less than 1 percent of the circle's total area. Harvest of DNR-managed habitat within 
these circles might be considered incidental take, but the impacts to territorial owls within 
these circles would likely be minimal. The third category is owl circles that have less 
than 40 percent habitat, and DNR-managed habitat comprises more than 1 percent of the 
circle's total area. Harvest of owl habitat in these circles could be construed as incidental 
take and the adverse impacts to owls may be significant. Fourth. circles that have greater 
than 40 percent habitat and in which DNR may harvest habitat to a level below 40 percent 
fall into another incidental take category Fifth, the potential for future take exists where 
a circle has greater than 40 percent habitat, most habitat is on private lands, and a smaller 
amount on DNR-managed lands. Over time, private landowners could harvest timber up 
to the 40 percent habitat level before DNR removed its timber. Consequently, although 
the current condition of the circle indicates that DNR could harvest all its habitat without 
the incidental take of o ~ l s ,  the habitat conditions could change such that take could 
occur. 

Impacts to site centers in circles oterlapping NRF management areas were divided into 
five categories. The first category is circles that have less than 40 percent habitat and no 
DNR-managed habitat available for harvest. The habitat is unavailable for harvest 
because DNR-managed lands in the owl circle are below the 50 percent habitat target 
specified by Alternative B. The second category is circles that have less than 40 percent 
habitat, but the DNR-managed habitat available for harvest comprises less than 1 percent 
of the circle's total area. Harvest of any habitat with these circles might be considered 
incidental take, but the impacts to territorial owls within these circles would likely be 
minimal. The third category is owl circles that have less than 40 percent habitat, and 
DNR-managed habitat available for harvest comprises more than 1 percent of the circle's 
total area. Harvest of owl habitat in these circles could be construed as incidental take 
and may have a significant adverse impact to owls. Circles were placed in a fourth 
category if they bad greater than 40 percent habitat and DNR management did not reduce 
the amount of habitat below 40 percent. The fifth category contains circles that have 
greater than 40 percent habitat and DNR's management reduces the proportion of habitat 
below 40 percent. This could be construed as incidental take. 

Projected unknown site centers were divided into centers with owl circles outside of NRF 
management areas and centers with circles overlapping NRF management areas. Site 
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centers discovered within 2 miles of NRF management areas could have owl circles that 
overlap NRF management areas. Hence, the division was based on the proportion of 
east-side DNR-managed unsurveyed habitat that is within 2 miles of or in NRF 
management areas. Site centers in each of these two groups were assigned to incidental 
take, no take, or potential take. This was based on the proportion of known site centers in 
each of these take categories. 

Results. Under Alternative B. 33 of the 78 known site centers do not have circles that 
overlap NRF management areas. The analysis indicates that timber harvest in 30 of these 
will exceed the rescinded USFWS take-avoidance guidelines (Table 4.3.15). Incidental - 
take is expected for 17 of these site centers, and 10 site centers have a potential for 
incidental take. The only circumstances for which incidental take will certainly not occur 
as a result of DNR's proposed HCP is in those circles that do not contain DNR-managed 
habitat. 

Forty-five known owl circles overlap NRF management areas. For 12 of these, incidental 
take is expected, and eight have the potential for incidental take (Table 4.3.16). A11 of the 
site centers expected to be or with the potential to be taken have less than 40 percent 
habitat in their owl circle. The majority of the incidental take occurs through the harvest 
of habitat outside of NRF management areas. 

A total of 39 site centers, known and projected unknown, are expected to be taken under 
Alternative B (Table 4.3.18). An additional 24 site centers have the potential to be taken. 
Therefore, a maximum of 63 site centers are at risk for incidental take. 

Discussion. Alternative B puts a large number of site centers at risk for take. The 
significance of this incidental take should be assessed in the context of current habitat 
conditions and the likelihood that these site centers will be occupied by territorial spotted 
owls now or in the future. Of the 47 known site centers taken or having the potential to 
be taken, six are located in an owl circle containing less than 20 percent owl habitat. As 
discussed above, these sites are unlikely to be occupied. Also, of the 47 known site 
centers taken or having the potential to be taken, 30 are within owl circles containing 
between 20 and 40 percent habitat. Marginally viable site centers such as these may 
support territorial owls, but over time, habitat conditions surrounding many of them are 
expected to deteriorate. Inevitably many of these sites would be incapable of supporting 
territorial owls. In effect, 44 known site centers with a reasonable likelihood to be 
occupied are at risk for take, and for all but 14 of these long-term persistence is 
questionable. 

Spotted owl population trends .Further enrich the context in which to assess the 
significance of incidental take. Alternative B places 42-66 site centers at risk for take, 
but the number of occupied site centers at risk for take should be less than projected. 
This statement is supported by evidence which suggests that the spotted owl population 
in the Eastern Washington Cascades Province is shrinking in size, as described above. 
Since the population in the Eastern Washington Cascades Province is declining, some site 
centers. even those capable of supporting territorial owls, are unlikely to be occupied in 
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the future Applying the estimated annual rate of change (A = 0.987) over one decade 
suggests that the incidental take of occupied site centers could range from 37-58. 
Alternative B is projected to adversely impact between 32 and 50 known site centers, but 
as few as 14 of these are likely to persist over the long term. The adverse impacts to site 
centers are anticipated to occur over the first decade. Alternative A is a no-take 
alternative, so any adverse impacts to site centers occur over the long term. Between 21 
and 42 site centers could suffer significant adverse impacts through habitat loss under 
Alternative A. Twenty-two site centers with more than 40 percent habitat and with owl 
circles overlapping NRF management areas are guaranteed to have some portion of their 
circle maintained as habitat under Alternative B. The likelihood that these site centers 
will persist over the long term is increased by DNR's management. In contrast, under 
Alternative A, for the 36 site centers with more than 40 percent habitat DNR's 
management decreases the likelihood that these site centers will persist (Table 4.3.14). 
This is particularly true for the 23 site centers with less than 40 percent federal reserves 
within their owl circle. Over the short tern, Alternative A should cause fewer significant 
adverse impacts to spotted owl site centers, but over the long term Alternative B should 
cause fewer significant adverse impacts. 

ALTERNATIVE C 
The methods used to analyze Alternative C were the same as those for Alternative B. 
except the habitat target for NRF management areas was 60 percent. 

Results. Fourteen of the 78 known owl site centers do not have circles that overlap NRF 
management areas The analysis indicates that timber harvest in 11 of these may exceed 
the USFWS rescinded take-avoidance guidelines (Table 4.3 15). Incidental take is 
expected for five of these site centers, and six site centers have a potential for incidental 
take. The only circumstances for which incidental take will certainly not occur is in those 
circles that do not contain DNR-managed habitat. 

Sixty-four known owl circles overlap NRF management areas. In four of these, 
incidental take is expected, and 18 have the potential for incidental take (Table 4.3.16). 
All of the site centers expected to be or with the potential to he taken have less than 40 
percent hab~tat m thelr owl circles. All incidental take occurs through the harvest of 
habitat outside of NRF management areas. 

A total of 1 1 site centers, known and projected unknown, are expected to be taken under 
Alternative C (Table 4.3.18). An additional 31 site centers have the potential to be taken. 
Therefore. a maximum of 42 site centers are at risk for incidental take. 

Discussion. Alternative C puts a large number of site centers at risk for take. The 
significance of this incidental take should be assessed in the context of current habitat 
conditions and the likelihood that these site centers veil1 be occupied by territorial spotted 
owls no% or in the hture. Of the 33 known site centers taken or having the potential to 
be taken, six are located in an owl circle containing less than 20 percent owl habitat. As 
discussed above, these sites are unlikely to be occupied. Also, of the 33 known site 
centers taken or having the potential to be taken, 23 are within owl circles containing 
between 20 and 40 percent habitat. Marginally viable site centers such as these may 
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support territorial owls, but over time, habitat conditions surrounding many of them are 
expected to deteriorate. Inevitably many of these sites would be incapable of supporting 
territorial owls. In effect. 27 known site centers with a reasonable likelihood to be 
occupied are at risk for take, and for all but four of these, long-term persistence is 
questionable. 

Alternative C is projected to adversely impact between nine and 33 known site centers, 
but as few as four of these are likely to persist over the long term. The adverse impacts to 
site centers are anticipated to occur over the first decade. Alternative A is a no-take 
alternative, so any adverse impacts to site centers occur over the long term. Between 21 
and 42 site centers could suffer significant adverse impacts through habitat loss under 
Alternative A. Thirty-two site centers with more than 40 percent habitat and with owl 
circles overlapping NRF management areas are guaranteed to have some portion of their 
circle maintained as habitat under Alternative C. The likelihood that these site centers 
will persist over the long term is increased by DNR's management. In contrast, under 
Alternative A, for the 36 site centers with more than 40 percent habitat, DNR's 
management decreases the likelihood that these site centers will persist (Table 4.3.14). 
This is particularly true for the 23 site centers with less than 40 percent federal reserves 
within their owl circle. Over the short term, Alternative A should cause fewer significant 
adverse impacts to spotted owl site centers, but over the long term Alternative C should 
cause fewer significant adverse impacts. 
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Table 4.3.15: Assessment of incidental take of spotted owl 
site centers that have owl circles outside of 
proposed NRF management areas for the east- . . - 
side planning units, 

Amount of habitat in owl circle 1 
contribution of DNR-managed lands 

I 

less than 40% habitat i 
DNR-managed habitat < 1% of circle 

Il less than 40% habitat i 
DNR-managed habitat > 1% of circle 

greater than 40% habitat i 
DNR manages more habitat than margin 
above 40% 

greater than 40% habitat i 
less than 40% habitat on federal reserves i 
DNR manages less habitat than margin 

Totals 

II incidental take 

II potential incidental take 

no take 

owl site centers 

3 3 No take 

3 Potential incidental 
take, but impacts 
llkely to be m~nrmal 

12 Incidental take 

5 1 Incidental take 

7 3 I I Potential incidental 
take in future 

Merged EIS, 1998 Affected Env~ronrnent 



Table 4.3.16: Assessment of incidental take of spotted owl 
site centers that have owl circles overlapping 
the proposed NRF management areas for the 
east- side planning units 

mount of Habitat in owl circle / 
ontribution of DNR-managed 

less than 40% habitat / Potential incidental 
DNR-managed habitat available for 
harvest less than 1% of circle likely to be minimal 

less than 40% habitat 1 12 
DNR-managed habltat available for 
harvest greater than 1% of circle 

4 Incidental take 

greater than 40% habttat 1 22 
DNR management does not reduce 
habltat below 40% 

32 No take 

greater than 40% hahttat 1 0 0 
DNR management reduces habttat 
below 40% 

Totals 
rnc~dental take 12 4 

II potential incidental take I 1 
total I 45 64 

Incidental take 
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Table 4.3.17: Assessment of incidental take of projected . - 
unknown spotted owl site centers for the east- 
side planning units 

Unknown site centers were assigned to take categories according to the proportion of known site 
centers in each take category. See Tables 4.3.15 and 4.3.16 

3wl circles outside of NRF Management 
4reas: 

incidental take 

potential incidental take 

no take 

3ul circles overlapping NRF Management 
<reas: 

midental take 

potential incidental take 

no take 

rot& 
incidental take 

potential incidental take 

no take 

total 

Alternative B Alternative C 
(site centers) (site centers) 

Table 4.3.18: Summary of incidental take for owl circles 
outside of NRF Management Areas, owl circles 
overlapping NRF Management Areas, and 
projected unknown site centers 

potenttal tncldental take 
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Future Impacts ta Owl Site Centers 
The assessment of adverse impacts to currently existinyt, owl site centers assumed that the - 
number of centers is static. In fact, site centers are dynamic. Population demographics 
affect the total number of site centers in a region, and the birth, death, and behavior of 
individual owls determine the persistence of individual site centers While an assumption 
of stasis ma> provide a reasonable estimate of impacts to site centers over the first 
decade. the same assumption should not be extended farther into the future. This section 
attempts to estimate the number of owl circles overlapping NRF management areas over 
time after the first decade. This is not an estimate of f u t m  owl density in NRF 
management areas -- too many unknowns preclude a reasonable estimate. Rather, it is 
simply an estimate of the number of site centers that might be affected by DNR 
management in NRF management areas. 

ALTERNATIVE A 
DNR continues its policy of take-avoidance, and it is assumed that by adhering to the 
USFWS rescinded take-avoidance guidelines (USDI 1990), adverse impacts to individual 
spotted owl site centers will be minimal. Strictly speaking, there would be no incidental 
take. As explained above, while this assumption accurately represents the adverse 
impacts of DNR's harvest activities, it ignores the impacts of neglect. Because of the 
continual loss of owl habitat and negative population trends it is expected that the number 
of site centers affected by DNR-managed lands will continually decline. As explained 
below, habitat conditions on federal reserves may reverse this population trend 20-50 
years in the future. For the No Action alternative, the quantity and quality of owl habitat 
that may exist on DNR-managed and neighboring lands cannot be accurately predicted 
that far into the future. Even if habitat conditions surrounding site centers were to remain 
unchanged, population trends indicate that the number of occupied sites could decline 
from 72 to 63 sites over one decade. 

ALTERNATIVE B 
Methods. There are three simplifving assumptions for the analysis. First. after the first 
decade, spotted owl habitat outside of federal reserves and NRF management areas will 
be insufficient to support territorial owls. During the first decade DNR would harvest 
nearly all owl habitat outside NRF management areas and it is anticipated that private 
landowners would seek every opportunity to do the same. Consequently, it is unlikely 
that any territorial spotted ow2s could exist on DNR-managed and private lands that are 
more than a median home range radius from NRF management areas. This assumption 
focuses the analysis on site centers with owl circles that overlap NRF management areas. 

The second assumption relies on the concept of source-sink population dynamics. 
Across their range, spotted owls occupy habitat that varies in quality. Source sub- 
populations are those which occupy areas of high quality habitat where natality exceeds 
mortality. Sink sub-populations occupy areas of lower quality habitat where mortality 
exceeds natality. In general, source sub-populations are net exporters of individuals and 
sink sub-populations are net importers. We anticipate that the average owl habitat 
conditions on federal reserves will eventually support a s o m e  sub-population of spotted 
owls, and that the average habitat conditions on DNR-managed lands will support a sink 
sub-population. Habitat conditions on federal lands are, and will continue to be, the most 
important factor determining the size and distribution of the spotted owl population in the 
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eastern Washington Cascades. Federal agencies control 60 percent of the owl habitat in 
the Eastern Washington Cascades Province (USDI 1992b p. 122-128: DNR 1995d), and 
the amount of habitat on federal lands is expected to substantially increase under the 
President's Forest Plan (USDA and USDI 1994a p. 3&4-42). In contrast. DNR-managed 
lands hold only 6 percent of all spotted owl habitat in the province. and this amount will 
decrease under all alternatives. Certainly, habitat conditions in NRF management areas 
determine their spotted owl carrying capacity, but since habitat cond~tions in many areas 
are already close to their WAU target, it is the habitat conditions on federal lands that will 
determine the actual number of owls using NRF management areas. Therefore, the 
second assumption is that the number of owl circles overlapping NRF management areas 
will be determined by habitat conditions on federal reserves. 

Third, it is assumed that the results of Burnham et al. (1994) provide a reasonable 
approximation of 1, the population's rate of change. They reported on the Cle Elum study 
area in the eastern Washington Cascades. As explained above, the 95 percent confidence 
Interval for A eom the Cle Elum study area is 10.861, 0.9871, and a h  equal to 0.987 is 
consistent with observations of owl densities (USDA and USDI 1994a). This value was 
used in the following analysis. 

A model was constructed to predict the change in the number of site centers over time. In 
the model, the number of site centers is multrplied by h each year. This yields the 
number of site centers expected in the next year. The initial value of h is assumed to be 
0.987. The value of h increases over time as habitat develops on federal lands. Five 
scenarios were devised to relate h to changes in federal habitat. Each scenario specifies a 
set of conditions which determine the point in time when the population should be stable, 
i e , h equals 1 .O. Beyond this point in time, h continues to increase at the same rate until 
federal lands reach their maximum coverage by late-successional forest. After this, h is a 
constant equal to the value it attained when federal lands reached their maximum. 

The first scenario is based on projections of the Interagency Scientific Committee and the 
Northern Spotted Owl Recovery Team (Thomas et al. 1990; USDI 1992b as discussed in 
USDA and USDI 1994a p. 3&4-228). Both groups believed that habitat and owls would 
continue to decline for up to 50 years before reaching a new equilibrium. Under this 
scenario h equals 1.0 at year 50. The other four scenarios are based on a projection of 
habitat development presented in USDA and USDI (1994a p. 3&4-43). According to this 
projection, federal reserves should be 75 percent late-successional forest in 50 years, and 
80 percent late-successional forest in 100 years. Eighty percent was believed to be the 
maximum proportion of late-successional forest that might develop on federal reserves. 
Federal reserves in the eastern Washington Cascades currently average 33 percent spotted 
owl habitat (USDA and USDI 1994a p. G-13). The four scenarios differ in the forest age 
and amount of habitat necessary to support a stable owl population. For example, the 
first scenario assumes that federal reserves will support a stable owl population when 
they have, on average, 60 percent forest cover that is 120 years or older. There are no 
data available with which to accurately determine the landscape characteristics that might 
support a stable population (USDA and USDI 1994a p. 3&4-23l), so a range of plausible 
values were inserted into the model. The initial number of site centers used in the model 
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was the number of known and projected unknown centers overlapping NRF management 
area not taken at the end of the first decade -- 3 1 site centers. 

Results. The results are wide-ranging. The decline in the number of owl site centers 
overlapping NRF management areas could continue for 20-50 years. The number of site 
centers at year 50 could range from approximately 24 to 40. Based on an average of the 
five scenarios, the number of site centers overlapping NRF management areas may not 
return to the current number (56 known and unknown centers) until year 100. As 
discussed below, the number of site centers that may he adversely affected by DNR 
management each decade ranges from zero to the maximum estimated for each decade 
(e.g., 34 in decade four). 

Discussion. Adverse impacts to future site centers resulting from DNR management 
activities are difficult to model. Hence, an estimate of incidental take for any given 
decade is diff~cult to predict. The degree of impact depends on the productivity of owls 
in federal reserves and on the location of site centers relative to federal, DNR-managed, 
and private lands. As habitat on federal reserves approaches conditions which can 
support a stable population, the number of owls affected by DNR-managed lands is 
expected to increase (Table 4.3.19). Site centers in federal reserves could be situated 
such that more than half the owl circle is on federal reserves and Iess than half on NRF 
management areas. Other site centers could be situated in NRF management areas with 
almost half of the circle on federal reserves. In both cases, as federal reserves reach their 
maximum habitat levels, such site centers would suffer minimal harm from DNR 
management activities. Other site centers could be situated in NRF management areas 
such that nearly half of the circle is on private lands. Timber harvest in NRF 
management areas in such circles would likely result in incidental take. 

The response of spotted owls to the landscape conditions which develop in federal, DNR- 
managed, and private lands will determine the location of site centers. The density of 
spotted owl habitat to be developed in federal reserves is projected to be greater than that 
developed in NRF management areas (USDA and USDI 1994a p. 3&4-43). If territorial 
owls exhibit a preference for higher quality habitat in federal reserves, then the density of 
site centers in NRF management areas might be highest near federal reserves. As 
explained above, it is unlikely that these site centers would be taken. It is possible that 
federal reserves and NRF management areas will become islands of owl nesting habitat. 
Owls faced with the prospect of dispersing across non-habitat may choose to disperse no 
hrther and establish territories near the edge of the island, i.e., NRF management areas. 
If this were a typical response to landscape conditions, then the density of owls in NRF 
management areas might be highest near private lands, and many of these site centers 
may be taken. In short, the number of hture site centers that may be taken each decade 
ranges from zero to the maximum estimated for each decade. 

Alternative B results in various levels of projected incidental take, but this alternative 
should increase the persistence of owl clusters. The Northem Spotted Owl Recovery 
Team propounded the following biological principle: "Emphasis should be placed on 
management for clusters, or local population centers, of owls in large habitat blocks 
rath&than for individual pairs" (USDI 1992b p. 57). Extremely small clusters, 
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consisting of one or two site centers, are highly susceptible to local extinction (Diamond 
1984 as discussed in USDI 1992b). In contrast, clusters of 15-20 o%l pairs are thought to 
have much higher persistence rates (USDI 1992b). Alternative A is based on the 
management of individual owl circles. While the amount of incidental take projected 
under Alternative A is. strictly speaking, zero, site centers will be lost. Alternative A is 
contrary to the principles of the Northern Spotted Owl Recovery Team (USDI 1992b), 
and over the long term, it should contribute less and less to the persistence of owl clusters 
on federal reserves. In the east-side planning units, DNR does not manage a contiguous 
block of land large enough to support a cluster of 15-20 owl pairs, but Alternative B does 
augment blocks of federal land wrhich support such clusters. 

ALTERNATIVE C 
The methods used to analyze Alternative C are the same as those for Alternative B, 
except that the initial number of owl site centers was 55. 

Results. Decline in the number of site centers overlapping NRF management areas could 
continue for 20-50 years. The number of site centers at year 50 could range from 
approximately 43 to 70. Based on an average of the five scenarios, the number of site 
centers overlapping NRF management areas may not return to the current number (73 
known and unknown centers) until year 80, and could reach 100 centers by year 100. As 
discussed below, the number of site centers that may be taken each decade ranges from 
zero to the maximum estimated for each decade (e.g.. 60 in decade four). 

Discussion. A calculation of future incidental take based strictly on the USFWS 
rescinded take-avoidance guidelines produces an ironic outcome. Alternative C provides 
more nesting habitat than Alternative B. The projections of future owl circles 
overlapping NRF management areas (Tables 4.3.19 and 4.3.20) show that management 
activities under Alternative C will affect more site centers than under Alternative B. It is 
possible, although unlikely, that in any decade the incidental take of site centers could be 
greater under Alternative C than under Alternative B. Alternative C clearly provides 
greater benefits to spotted owls, but a comparison of alternatives which uses a strict 
definition of take can suggest the contrary. This reinforces the difficulty in making 
accurate projections of incidental take for complex conservation plans. 

Alternative C results in various levels of projected incidental take, but this alternative 
should increase the persistence of owl clusters. Alternative A is based on the 
management of individual owl circles. While the amount of incidental take projected 
under Alternative A is, strictly speaking, zero, site centers will be lost. Alternative A is 
contrary to the principles of the Northern Spotted Owl Recovery Team (USDI 1992b), 
and over the long term, it should contribute less and less to the persistence of owl clusters 
on federal reserves. In the east-side planning units, DXR does not manage a contiguous 
block of land large enough to support a cluster of 15-20 owl pairs, but Alternative C does 
augment blocks of federal land that support such clusters. 
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Table 4.3.19: Alternative B: Projections of the number of 
spotted owl site centers with owl circles 
overlapping NRF management areas in the 
east- side planning units 

See text for explanation of scenarios. Federal reserves start with of 33 percent of the average 
landscape in spotted owl habitat. At year 0, h equals 0.987. 

11 I h = l  I Time (years) 
Scenario 

Interagency Sc~enttfic 
Commmee 

USDI andUSDA (1994a) 
owl habitat >= 120 yr old 
60% of landscape 

USDI andUSDA(1994a) 
owl habltat >= 80 yr old 
60% of landscape 

USDIandUSDA(1994a) 
ow1 habttat >= 120 yr old 
50% of landscape 

USDI and USDA (1994a) 
owl habttat >= 80 vr old 

Affected Environment Merged EIS.1998 

I t I I I t , I I , 
at t =  

50% of landscape 

50yrs 

58 yrs 

32 yrs 

36yrs 

20 yrs 

10 

I 

31 

31 

31 

31 

31 

20 

I 

28 

28 

29 

29 

30 

I 

30 

26 

26 

28 

28 

31 

40 

25 

25 

28 

27 

34 

60 50 

25 

24 

30 

28 

40 

70 80 

25 

24 

33 

30 

49 

90 100 

26 

24 

36 

33 

62 

28 

25 

39 

38 

78 

31 

27 

43 

46 

99 

34 

29 

48 

56 

124 



Table 4.3.20: Alternative C: Projections of the number of 
spotted owl site centers with owl circles 
overlapping NRF management areas in the 
east- side planning units 

See text for explanation of scenarios. Federal reserves start with of 33 percent of the average 
landscape in spotted owl habitat. At year 0, 1 equals 0.987. 

Criterion 3 -- Amount and Distribution of Owl Dispersal Habitat 
The Northern Spotted Owl Recovery Team propounded the following biological 
principle: "Habitat conditions and spacing between local populations must provide for 
survival and movement of northern spotted owls" (USDI 1992b p. 58). With this in 
mind. they described biological goals for nonfederal lands in the Eastern Washington 
Cascades Province. They listed four areas where connectivity hetween Designated 
Conservation Areas (DCAs) was a main concern OJSDI 1992b p. 126-128). These areas 
are: 

(1) the checkerboard ownership north from WD-38,2 extending to the area 
surrounding and adjacent fo WD-33, WD-35, and WD-37; 

(2) the checkerboard ownership of the 1-90 corridor between WD-38, WD-39, and 
WD-40; 

(3) between the Yakama Indian Reservation and WD-43; and, 

WD-38, WD-39, WD-40, etc. are identification numbers for spotted owl Designated 
Conservation Areas in Washington State. 
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(4) between the YYakama Indian Reservation and WD-44 and WD- 1. 

The first area is entirely within the Chelan Planning Unit, the second is entirely within the 
Yakima Planning Unit, the third is split between the Yakima and Klickitat planning units. 
and the fourth is entirely within the Klickitat Planning Unit. The Spotted Owl Scientific 
Advisory Group (Hanson et al. 1993) listed four landscapes in the eastern Washington 
Cascades where demographic interchange, i.e., dispersal habitat, was considered to be 
important. These landscapes were: 

(1) North Blewett which is within area (1) above; 

(2) 1-90 easneanaway which roughly corresponds to area (2) above; 

(3) Easton which is within area (2) above; and, 

(4) White Salmon which roughly corresponds to area (4) above. 

As is the case for spotted owl nesting habitat, the information in DNR's timber inventory 
is incompatible with an analysis of owl dispersal habitat. No data items in the inventory 
correspond to any variables that are typically used to describe spotted owl dispersal 
habitat, e.g.. canopy closure, mean tree diameter, or stand height. Stand age can he used 
as a reasonable proxy for these habitat variables, hut this information is not available for 
most forest stands on DNR-managed lands in the east-side planning units. 

Part~al-cutting practices, also known as uneven-aged management. can create dispersal 
habitat (USDI 1992b). Highly productive sites may develop into suitable dispersal 
habitat in a relatively short time. The special qualities of east-side conifer forests and 
their management makes them amenable to the maintenance and development of 
dispersal habitat. This further confounds the analysis. One consequence of sustainable 
forestry is that some portion of managed forest lands will function as dispersal habitat, 
but an estimate of this requires a model that relates the information contained in DNR's 
timber inventory to the variables describing dispersal habitat. Given the present state of 
knawtedge, the amount of owl dispersal habitat could not he used for a comparison of 
alternatives. Three variables are comparable among the alternatives -- the certainty 
associated with (1) the long-term maintenance of dispersal habitat; (2) density of 
dispersal habitat; and, (3) the geographic location of dispersal habitat. 

The management of riparian management zones and unstable hillslopes is the same under 
a11 alternatives and so the potential contributions of such management to spotted owl 
dispersal habitat were ignored in the analysis. There is no mention of the marbled 
murrelet conservation strategies because they do not extend to the east-side planning 
units 

ALTERNATIVE A 
Under Alternative A, the only dispersal habitat that is certain to remain is that classified 
as spotted owl nesting habitat situated in owl circles. All nesting or dispersal habitat 
outside of owl circles may be harvested or degraded to a level at which it no longer 
functions as dispersal habitat. There are young forests on DNR-managed lands in the 
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east-side planning units that meet the specifications for dispersal habitat, but the USFWS 
rescinded take-avoidance guidelines do not protect this habitat. The dispersal habitat that 
would he maintained under this alternative is the 39,600 acres of nesting habitat protected 
in owl circles (Table 4.3.9). 

Thomas et al. (1990) recommended that suitable dispersal habitat cover 50 percent of a 
landscape measured by quarter township. The density of habitat protected in owl circles 
and other dispersal habitat created incidentally through regular forest management is 
unknown. In most contiguous blocks of DNR-managed lands it is probably below 50 
percent, and it is unlikely that the density of dispersal habitat will meet the 50 percent 
recommendation through current silvicultural prescriptions. This is cause for concern in 
those areas recommended for dispersal habitat by the recovery team. 

ALTERNATIVE B 
Under this alternative. 85,000 acres will be managed specifically for dispersal habitat 
(Table 4.3.21; Maps 23,24,27). The total of Dispersal management areas and NRF 
management areas provides 124,100 acres, or 54 percent of DNR-managed lands in the 
east-side planning units. that should function as dispersal habitat (Table 4.3.22). These 
areas would be maintained at a 50 percent habitat level measured over watershed 
administrative units. Nearly all DNR-managed lands in the areas which the recovery 
team (USDI 1992b) and the Spotted Owl Scientific Advisory Group (Hanson et al. 19931 
recommended for dispersal habitat should function as dispersal habltat. 

Relative to Alternative A, Alternative R provides greater certainty for the long-term 
maintenance of dispersal habitat, the density of dispersal habitat, and the geographic 
location of dispersal habitat. 

ALTERNATIVE C 
Under this alternative, 55,800 acres will be managed specificaHy for dispersal habitat 
(Table 4.3.21; Maps 23,25,27). The total of Dispersal management areas and NRF 
management areas results in 149,700 acres, or 65 percent of DNR-managed lands in the 
east-side planning units, that should function as dispersal habitat (Table 4.3.22). 
Dispersal management areas would be maintained at a 50 percent habitat level and NRF 
management areas at a 60 percent habitat level. Nearly a11 DNR-managed lands in the 
areas which the recovery team (USDI 1992b) and the Spotted Owl Scientific Advisory 
Group (Hanson et al. 1993) recommended for dispersal habitat should h c t i o n  as 
dispersal habitat. 

Alternative C is more beneficial for spotted owls than Altemative B because is provides 
more dispersal habitat at higher densities over a larger geographic area. 
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Table 4.3.21: HCP Dispersal Management Areas by planning unit 

See Table 4.3.6 for acres of DNR-managed lands in planning units. 

11 Alternative B Alternative C 

Table 4.3.22: Total area capable of functioning as dispersal 

HCP 
Planning 

Total equals the sum of Dispersal Management Areas and NRF Management Areas. See Table 
4.3.6 for acres of DNR-managed lands in planning units. 

Alternative B Alternative C 

Acres 
Dispersal 

Management 
Areas 

Criterion 4 -- Demographic Support of Population on Federal Lands 
Demographic support refers to the contribution of individual territorial owls to the 
viability of the entire population. See Section 4.2.1 for discussions of the importance and 
role of demographic support in the recovery of the spotted owl. The Northern Spotted 
Owl Recovery Team (USDI 1992b) described biological goals for nonfederal lands in the 
Eastern Washington Cascades Province. They listed two areas where demographic 
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support of spotted owls in DCAs was a main concern (USDI 1992b p. 126-128). These 
areas were: 

(1) the checkerboard ownership north from WD-38, extending to the area surrounding 
and adjacent to WD-33, WD-35, and WD-37; and, 

(2) the checkerboard ownership of the 1-90 corridor between WD-38, WD-39, and 
WD-40. 

The first area is entirely within the Chelan Planning Unit, and second is entirely within 
the Yakima Planning Unit. The recovery team (USDI 1992b) recommended that 
nonfederal lands in these areas provide NRF habitat for owls in or directly adjacent to 
federal reserves. The Spotted Owl Scientific Advisory Group (Hanson et al. 1993) listed 
five landscapes in the eastern Washington Cascades where demographic support was 
considered to be important. These landscapes were: 

(1) North Blewett which is within area (1) above; 

(2) 1-90 east'Teanaway which roughly corresponds to area (2) above; 

(3) Entiat which is roughly in and around WD-33 and WD-35; 

(4) Taneum which is roughly in and around WD-40 and lands south of WD-40 in 
Kittitas County; and, 

(5) White Salmon which is south of the Yakama Indian Reservation roughly between 
WD-44 and WD- I .  

The direction for nonfederal lands with respect to demographic support is implicit in the 
biological principles propounded by the Northern Spotted Owl Recovery Team. They 
stated, "Emphasis should be placed on management for clusters, or local population 
centers, of owls in large habitat blocks rather than for individual pairs" (USDI 1992b p. 
57). Furthermore, it was implied that management should target clusters of 15-20 owl 
pairs. Clusters of this size or larger are thought to have much higher persistence rates 
(USDI 1992b). Only one nonfederal land owvner, the Yakama Tribe, manages a 
contiguous block of land large enough to support a cluster of 15-20 owl pairs. The only 
effective role for other landowners or land managers is the demographic support of 
clusters on federal reserves. 

Methods. The comparison of alternatives relies on a conceptual model of source-sink 
population dynamics. Across their range, spotted owls occupy habitat that varies in 
quality. Source sub-populations are those which occupy areas of high quality habitat 
where natality exceeds mortality (A greater than 1). Sink sub-populations occupy areas of 
lower quality habitat were mortality exceeds natality (A less than 1). For a population in 
dynamic equilibrium, source sub-populations are net exponers of individuals and sink 
sub-populations are net importers. Note that the term sink is a misnomer. "Sink" implies 
a unidirectional flow of individuals -- a drain into which individuals disappear never to 
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return. In theory, sink sub-populations can demographically support source sub- 
populations, thereby contributing to the stability of the overall population. 

A plausible assumption is that the average owl habitat conditions on federal reserves will 
eventually support a source sub-population of spotted owls, and that the average habitat 
conditions on DNR-managed lands will support a sink sub-population. The owl habitat 
on federal reserves supports a sub-population with a finite rate of change, A,, greater than 
one. Habitat on DNR-managed lands supports a sub-population with finite rate of 
change, A,, less than one. The rate of immigration to DNR-managed lands from federal 
reserves is I,, and the rate of emigration from DNR-managed lands to federal reserves is 
ED. The system is not closed, and so I, and E, represent movement of owls between 
federal lands and other areas. Figure 4.3.1 is a schematic representation of the conceptual 
model. 

Figure 4.3.1 : Schematic representation of the conceptual model for 
demographic support 

Federal  Reserves 

Three parameters --A,, I,, and E, -- govern DNKs provision of demographic support. 
Habitat quality on DNR-managed lands is expressed through h,. The comparison of 
alternatives focuses on a comparison of these three parameters. Owl density on DNR- 
managed lands is strongly influenced by immigration. Consider, for example, a situation 
where there is no immigration to DNR-managed lands from federal reserves. If, as 
assumed, A, is Less than one, then owls would eventually be extirpated from DNR- 
managed lands. I, can be modeled as the product of two rates: the swival rate of 
dispersing owls and the dispersal rate of owls on federal reserves. Likewise, ED is the 
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product of the survival rate of dispersing owls and the dispersal rate of owls on DNR- 
managed lands. Intuitively, the survival rate of dispersing owls is a function of the 
distance traveled and habitat conditions traversed. The survival probability increases 
with better habitat, and is inversely related to travel distance. Dispersal rate is more 
difficult to intuit. A simple, yet useful model posits that dispersal rate is related to the 
amount of suitable habitat and population density If there are fewer opportunities to 
acquire a territory, then a greater proportion of owls will disperse. For a fixed amount of 
suitable habitat, En will increase as h, and I, increase. Finally, En is the basic measure of 
demographic support. If owls do not disperse from DNR-managed lands to federal 
reserves, then DNR-managed bands would literally be a sink and could not contribute to 
the viability of the population. In effect, a change in En is equivalent to a change in 
demographic support. 

ALTERNATIVE A 
Alternative A is based on the management of individual site centers. Whether or not a 
particular site center is likely to support the source population depends on the proportion 
of habitat within its owl circle, its distance from federal reserves, and the habitat 
conditions between it and federal reserves. A consideration of these factors suggests that 
values for h,, I,, and ED will be low for many site centers. Other site centers will likely 
contribute to the source population, but some of these centers exist in clusters of one or 
two site centers, and thus are highly susceptible to local extinction (Diamond 1984 as 
discussed in USDI 1992b). 

Through compliance with the USFWS rescinded take-avoidance guidelines, DNR would 
maintain, at least in the short term, a sink sub-population. But, h, of the sub-population 
is expected to be small. Bart (1995) developed an expression which relates the minimum 
amount of suitable habitat per home range for owl replacement @=I) to juvenile 
survivorship. Burnham et al. (1994) estimated juvenile survivorship to be 0.140 in the 
Cle EIum study area. Using radio-tracking data, a more accurate estimate of juvenile 
survivorship which includes emigration can be calculated. Adjusting the Cle Elum 
juvenile survivorship for emigration (using E = 0.3 158 from Burnharn et al. 1994) yields 
a value of 0.205. Using Bart's (1995) equation, h, equals 1 if the proportion of suitable 
habitat per home range is about 60 percent. In the east-side planning units, the mean 
proportion of habitat in owl circies affected by DNR management IS 39 percent, and the 
proportion of habitat in owl circles is expected to decrease. 

'While the distance between site centers and federal reserves suggests a potentially high 
rate of exchange between federal and DNR-managed lands, the habitat conditions to be 
traversed suggest otherwise. As explained above, the survival rate of dispersing owls 
should be inversely related to the distance traveled. The vast majority (91 percent) of owl 
site centers affected by DNR management are within 10 miles of federal reserves (Table 
4.3.2), and 13 miles is the median dispersal distance recorded for juvenile spotted owls in 
the eastern Washmgton Cascades (n=80; E. Forsman. USDA Forest Service. Cowallis, or 
unpubl. data 1994). On the other hand, habitat fragmentation would lower the survival 
rates for owls dispersing to and from site centers. Forty-two percent of owl site centers 
affected by DNR management are more than 2 miles from federal reserves. The level of 
support provided by these site centers depends on the survival rates for dispersing owls, 
and as habitat conditions on DNR-managed and private lands deteriorate, survival rates 
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will decrease. The sink sub-population consisting of owl site centers within 2 miles of 
federal reserves should have high survival rates for dispersing owls, and is expected to 
demographically support the source sub-population. 

ALTERNATIVE B 
In the Chelan and Yakima planning units, DNR establishes NRF management areas in the 
two areas where the Northem Spotted Owl Recovery Team directed nonfederal lands to 
provide demographic support. Additional NRF management areas are established in the 
Klickitat Planning Unit. In landscapes considered by the Spotted Owl Scientific 
Advisory Group to he important for demographic support, DNR-managed lands within 2 
miles of federal reserves are designated as NRF management areas. 

Alternative B is expected to decrease the size of the sink sub-population, but this 
alternative should increase the parameters that govem the process of demoglaphic 
support. That is, site centers will be surrounded by better habitat and be closer to federal 
reserves. At least 50 percent of the DNR-managed lands designated for NRF 
management would be in NRF habitat at any one time. The NRF habitat would be sub- - 
mature forest or higher quality habitat as defined by Hanson et al. (1 993). The 50 percent 
habitat prescription would be applied to watershed administrative units (WAUs). In - - 
WAUs where federal reserves are covered by less than 50 percent owl habitat, all DNR- 
managed owl habitat would be retained until the federal reserves attain a minimum of 50 
percent habitat. Given these conservation measures, &of the sink sub-population 
supported by NRF management areas should be greater than the h, for owls at known site 
centers where the mean proportion of habitat in owl circles is 39 percent. 

Discussion. The average owl habitat density near federal reserves is expected to be 
greater for Alternative B than for Alternative A (Table 4.3.13). But, since existing old 
forest habitat may be degraded to sub-mature habitat under Altemative B, the short-term 
habitat quality is expected to be better under Alternative A. Hence, kD could be greater 
for Alternative A. Under Alternative A, natural disturbances and shifting site centers will 
cause a continual loss of habitat. Much of this lost habitat will be old forest habitat, and, 
under Alternative A, DNR does not intend to replace this habitat. Therefore, in spite of 
the degradation of old forest habitat that will occur under Alternative B, over the long 
term, the conservation measures specified under Alternative B should result in a h, that is 
greater than that of Alternative A. Since NRF management areas are situated within 2 
miles of federal reserves, the sink sub-population should have high survival rates for 
dispersing owls. 

ALTERNATIVE C 
NRF management areas in the Chelan and Yakima planning units are the same as in 
Alternative B. More extensive NRF management areas are established in the Klickitat 
Planning Unit. 

Altemative C is expected to increase the size of the sink sub-population, and should 
increase the that govem the process of demographic~support. At least 60 
percent of the designated NRF management area would be in NRF habitat at any one 
&me. The NRF habitat would be oldforest as defined by Hanson et al. (1993).  he 60 
percent habitat prescription would be applied to watershed administrative units (WAUs). 
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In U7AUs where federal reserves are covered by less than 60 percent owl habitat, all 
DNR-managed owl habitat would be retained until the federal reserves attain a minimum 
of 60 percent habitat. Given these conservation measures, hoof the sink sub-population 
supported by NRF management areas is expected to be greater than that in Alternative B. 
In fact, calculations using Bart's (1995) equation suggest that h, should be close to one. 

The sink sub-population consisting of site centers within 2 miles of federal reserves 
should have high survival rates for dispersing owls. Some NRF management areas in the 
Klickitat Planning Unit are over 20 miles &om federal reserves (Map 25). The survival 
rates for dispersing owls are expected to be lower for these areas. 

Discussion. Alternative C is expected to increase the size of the sink sub-population and 
increase the demographic support parameters, and therefore, is superior to Alternatives A 
and B. 

Criterion 5 -- Maintenance of Species Distribution 
According to the Northern Spotted Owl Recovery Team (USDI 1992b p. 56), "The risk of 
local or widespread extirpation of northern spotted owls will be reduced by managing for 
owls throughout their entire range and the variety of ecological conditions within that 
range." The Spotted Owl Scientific Advisory Group (Hanson et al. 1993) also considered 
the maintenance of geographic distribution. Of the six eastern Washington landscapes 
defined by this group, only one, the Entiat landscape, was specifically assigned the 
conservation function of maintaining the species' geographic distribution. This landscape 
is entirely within the Chelan Planning Unit. 

The assessment of this criterion is confounded by past forest practices, the ecological 
conditions which these practices have created, and the response of spotted owls to these 
ecological conditions. Paradoxically, fire suppression in the ponderosa pine zone has 
likely tncreased the amount of spotted owl habitat. Forest fire suppression during the past 
60-80 years has altered the natural patterns of community succession (Franklin and 
Dyrness 1973; FEMAT 1993). This is particularly true for ponderosa pine forests wh~ch 
are fire-maintained subclimax communities. Mature stands of ponderosa pine are 
typically more open and less structurally complex than stereotypic owl nesting habitat. 
Frequent low-intensity wildfires have a retum interval of 8-12 years in unmanaged 
ponderosa pine stands (Franklin and Dyrness 1973). These fires limit the degree of 
canopy closure, retard the development of multi-layered canopies, and consume down 
dead woody debris -- all important components of owl habitat (USDI 1992b). It is 
possible that fire suppression has extended the range of the spotted owl eastward into the 
ponderosa pine zone, or at least increased the density of spotted owls nesting there. Most 
of the Klickitat Planning Unit south of the Yakama Indian Reservation is within the 
ponderosa pine zone (Franklin and Dyrness 1973). 

There are three dimensions to species geographic range -- latitude, longitude, and 
elevation. Vegetational zones are strongly correlated with latitude, longitude, and 
elevation. Hence, it is assumed that an assessment of geographical range will adequately 
account for the variety of ecological conditions within that range. In the eastern 
Washington Cascades, elevation is correlated with Iongitude, so longitude is assumed to 
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be an adequate surrogate for elevation. Federal reserves maintain the entire latitudinal 
range of the spotted owl across Washington and Oregon, so the criterion reduces to an 
assessment of longitudinal range. Notably, while the longitudinal range of spotted owls 
on the west side (LC., from the Cascade crest to the Pacific coast) varies from 120-160 
miles, their longitudinal range on the east side (i.e., from the Cascade crest to the shrub- 
steppe zone) is only 20-50 miles. Hence, on the east side, changes in geographic range 
on the order of miles could have consequences for population viability. 

In the Chelan Planning Unit, federal reserves cover much of the longitudinal range (Map 
27), and federal matrix lands, if managed properly, have the potential to maintain the 
entire longitudinal and elevational range of the spotted owl. Therefore, the potential 
contribution of DNR-managed lands to the maintenance of geographic range in the 
Chelan Planning Unit is insignificant. DNR-managed lands in the Yakima Planning Un~t 
(Map 23), in particular those in Township 20 N, Ranges 19-20 E, have the potentlal to 
make a contribution to the maintenance of species ranae. However, the most eastern - 
portions of this area are in the ponderosa pine zone (Franklin and Dyrness 1973). Other 
opportunities to maintain the eastern limit ofthe owls distribution exist in the Yakima 
P&nning Unit, namely the checkerboard ownership in Township 15 N, Ranges 15-1 7 E 
and Township 18 N, Ranges 16-17 E. The value of these contributions is dependent on 
WDFW, the other major land manager in these townships. 

The Yakama Indian Reservation is the major landowner in the Klickitat Planning Unit 
and manages approximately 250,000 acres of spotted owl habitat (USDA and USDI 
1994a p. D-4). Continuation of current management practices on the reservation will 
make a valuable contribution to the maintenance of the species' range. Since only a small 
portion of federal land in the planning unit has a reserve status, a gap exists in the 
expected long-term distribution of owl habitat. Large blocks of DNR-managed lands in 
the western portion of the Klickitat Planning Unit have the potential to fill this gap. DNR 
manages scattered legal sections and irregular parcels tkroughout the central and eastern 
portion of the planning unit. They are widely distributed and isolated, and it is unlikely 
that DNR management alone could maintain the current species range. Furthermore, 
these sections and parcels are in the ponderosa pine zone. 

ALTERNATIVE A 
Under Alternative A, DNR continues its policy of take-avoidance. All owl habitat 
outside of spotted ow1 circles will eventually be harvested. Management for spotted owls 
will continue on a circle-by-circle basis. No new habitat would be allowed to develop in 
circles that are below the 40 percent minimum, and any habitat lost to natural or human- 
cawed disturbance would not be replaced. The geographical shift of an owl site center 
alters the location of its owl circle, and this may release owl habitat for harvest. DNR's 
contribution to the maintenance of species range consists of owl habitat protected in owl 
circles. 

In the Yakima Planning Unit, the most easterly owl site centers (status 1,2. or 3) are 
located in Township 20 N, Range 21 E, section 2; Township 20 N, Range 19 E, section 
27: Township 20 N, Range 18 E, section 30; and Township 21 N, Range 19 E, section 25. 
All of these circles contain DNR-managed lands. The site center in Township 20 N, 
Range 21 E is located on the eastern boundary of the spotted owl's current geographic 
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range. The owl circle associated with this center contains less than 20 percent habitat, 
and so is unlikely to support territorial owls or contribute to the maintenance of the 
species' range. The other three site centers have owl circles that extend 1-4 miles east of 
federal reserves, but are 10-12 miles west of the eastern boundary of the owl's geographic 
range. The proportion of these circles that is owl habitat is less than 40 percent. The 
long-term persistence of these site centers is questionable. 

In the Klickitat Planning Unlt south of the Yakama Indian Reservation, six known site 
centers (status 1,2, or 3) exist east of Range 12 E. The site center in Township 6 N, 
Range 15 E, section 2 is located the farthest east. The owl circle associated with this 
center contains less than 20 percent habitat, and so is unlikely to support territorial owls 
or contribute to the maintenance of the species range. Under Alternative A, a cluster of 
four site centers in Townships 5-6 N, Range 13 E would be DNR's contribution toward 
the mmntenance of the specles' current range in the Klickltat Planning Unit. Three of the 
four site centers have owl circles with greater than 40 percent habitat and should be 
capable of supporting terr~torial spotted owls. These o ~ l  circles extend 21- 25 miles east 
of federal reserves, but are 20-25 miles west of the eastern boundary of the owl's 
geographic range. 

ALTERNATIVE B 
In the Yakima Planning Unit (Map 23). NRF management areas extend 2 miles east of 
federal reserves, but this is 12 miles west of the eastern boundary of the owl's geographic 
range. In the Klickitat Planning Unit (Map 24), NRF management areas extend 2 miles 
east of federal reserves, but this is about 42 miles west of the eastern boundary of the 
owl's geographic range. Under Alternative B, this constitutes DNR's contribution toward 
the maintenance of the species' current range in this planning unit. 

Discussion. The short-term reduction of the owl's current range is greater under 
Alternative B than under Alternative A. On the other hand, the long-term certainty 
associated with the maintenance of geographic range is greater for Alternative B. A key 
assumption used for the analysis of Alternative A could be invalidated by changes in 
agency policy. DNR could conduct protocol surveys to decertify existing owl circles. 
Any owl habitat on DNR-managed lands within decertified owl circles would be 
available for harvest. Also, it is worth reiterating that under Alternative A, any habitat 
lost to natural or human-caused disturbance would not be replaced, and that geographical 
shifts of a site center may release owl habitat for harvest. It seems inevitable that site 
centers in the far eastern parts of the owl's geographic range will have insufficient habitat 
to support territorial owls. 

There is a trade-off between Alternatives A and B. Alternati~e A offers to maintain owls 
over a greater portion of the species' current geographic range, but only over the short 
term. On the other hand, Alternative B offers to maintain owIs over a lesser portion of 
the species' current geographic range, hut with long-term certainty. Neither alternative 
maintains the current range over the long term, so the pivotal question is this: does the 
survival and recovery of the spotted owl depend on the short-term maintenance of its 
geographic range in the eastern Washington Cascades? There are no data available with 
which to predict the population level effects of range reduction, but the Northern Spotted 
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Owl Recovery Team's rationale for the maintenance of the species' range forms a basis 
for comparison. 

The Northern Spotted Owl Recovery Team (USDI 1992b) believed that the risk of 
extinction would be reduced by managing for owls throughout their entire range. They 
stated four primary reasons for the importance of maintaining the full range of the 
species. First, the viability of the entire population is directly related to the number of 
owl clusters. Under Alternative B, the cluster of four site centers in Townships 5-6 N, 
Range 13 E would suffer immediate adverse impacts, but under Alternative A this same 
cluster might be maintained for decades. Second, a reduction in geographic range would 
reduce the range of ecological conditions occupied by owls, thereby making the species 
more vulnerable to environmental changes such as drought, harsh winters, etc. Under 
Alternative B, site centers in drier climates would be lost, but under Alternative A they 
may be maintained over the short term. Third, range reduction would affect the evolution 
of the species. Habitat conditions are usually extreme on the fringes of a species' 
geographic range and extreme conditions are often the impetus for rapid adaptation. 
Again, under Alternative B, site centers in extreme habitat conditions. is.,  the ponderosa 
pine zone, would be lost. The evolutionary significance of adaptation to the artificial 
ecological conditions existing in the ponderosa pine zone is unknown. Fourth, if global 
climate change occurs, then range reduction could have significant consequences. For 
example, under some global warming scenarios local cooling points appear. If the 
climate cooled in portions of the owls range, then southerly portions of the range might 
be more important. Under Alternative B, the eastern extent of the owl's range in southern 
Washington would be appreciably reduced. 

The third and fourth reasons address Iong-tern risks to the population. These risks arc 
present under both Alternatives A and B, and so provide no basis for comparison. The 
first and second reasons address short-term risks. Both Alternatives A and B are 
expected to narrow the spatial distribution of owl habitat in the eastern Washington 
Cascades. But, since the amount of owl habitat would be reduced more rapidly under 
Alternative B, it appears that the short-term risk to the population is greater under 
Alternative B. 

ALTERNATIVE C 
In the Yakima Planning Unit, NRF management areas are the same as in Alternative B. 
They extend 2 miles east of federal reserves, but this is 12 miles west of the eastern 
boundary of the owl's geographic range. In the Klickitat Planning Unit (Map 25), NRF 
management areas extend approximately 30 miles east of federal reserves. This is about 
12 miles west of the eastern boundary of the owl's geographic range. Since Alternative C 
guarantees the maintenance of owl habitat over the widest part of the owl% current 
geographical range, it is clearly superior to Alternatives A and B for this criterion. 

Criterion 6 -- Forest Health and Risk of Catastrophic Disturbance 
Historically, wildfire has played a central role in the landscape dvnamics of the eastern . - 
Washington Cascades.   his is particularly true for ponderosa pine forests which are fire- 
maintained subclimax communities. Forest fire suppression during the past 60-80 years 
has altered the natural patterns of community succession (Franklin and Dyrness 1973; 
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FEMAT 1993) and made forests more susceptible to wildfire, insect attacks, disease, and 
windthrow (FEMAT 1993; Agee and Edmonds 1992). The development of multi-layered 
stands containing Douglas-fir and true fir results in conditions favorable to insect 
defoliators -- in particular, Douglas-fir tussock moth and western spruce budworm (Agee 
and Edmonds 1992). Fire suppression promotes epidemics of foliage diseases, root rots. 
heart rots, and dwarf mistletoes (Agec and Edmonds 1992). Trees infected by root rots 
have a higher likelihood of windthrow. 

In the eastern Washington Cascades, one of the most severe theah to the continued 
existence of spotted owls is thought to be natural disturbance (USDI 1992b). Fire 
suppression in some areas has greatly increased the probability of large-scale stand- 
replacement fires (USDI 1992b). Agee and Edmonds (1992) concluded that there is a 
very low probability that federal reserves in the east Cascades subregion will avoid 
catastrophic wildfires during the next century. The same could be said for many DNR- 
managed forests classified as spotted owl habitat. The Northern Spotted Owl Recovery 
Team believed that active management was necessary to reduce the risk of catastrophic 
natural disturbance (USDI 1992b p. 183-184). Their recommended management 
strategies would protect owl habitat by degrading owl habitat. For example, to reduce 
risks from fire a fuel break system and controlled undcrburning were recommended. 
Also, thinning of stands was recommended to reduce risks due to insect infestations. 

Title 76 and Title 79 of the Revised Code of Washington (RCW) contain regulations 
pertinent to forest health issues. DNR is directed to sell any timber damaged by fire, 
wind, or any other cause, as fast as possible when selling that timber is in the best interest 
of the trusts (RCW 79.01.790 and RCW 79.01.795). RCW 76.04.660 specifies that 
landowners responsible for the existence of extreme fire hazard are " ..required to abate, 
isolate and reduce the hazard." In addition, Policy No. 10 of the Forest Resource Plan 
(DNR 1992b) directs the department to take preventive measures beyond what is required 
by law. Prescribed underburns, precommercial thinning, and commercial thinning may 
be used to reduce fire hazard. Currently, about 500 acres of DNR-managed lands are 
underburned per year, but approximately 2.000 acres per year might benefit from 
underburning. 

Under RCW 76.06.040, owners of timberlands "...shall make every reasonable effort to 
control, destroy, and eradicate ..." forest insect pests and forest tree diseases which 
threaten the existence of any stand of timber. In addition, Policy No. 9 of the Forest 
Resource Plan (DNR 1992b) directs the department to adopt practices that maintain the 
health of DNR-managed forests. The application of pesticides is an effective method for 
the control of forest insect pests. The level of pesticide application is extremely difficult 
to predict due to natural variation in pest population cycles. However, one can 
reasonably assume that at least 2,000 acres of DNR-managed lands per decade may be 
treated with pesticides (DNR 1996a p. IV-185). 

ALTERNATIVE A 
Under Alternative A, DNR would continue to comply with the USFWS rescinded take- 
avoidance guidelines (USDI 1990). All owl habitat outside of spotted owl circles will 
eventually be harvested. No new habitat would be allowed to develop in circles that are 
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below the 40 percent minimum, and any habitat lost to natural or human-caused 
disturbance would not he replaced. 

DNR's take-avoidance policy might prohibit h l l  compliance with Titles 76 and 79 RCW 
or conflict with Board policies which address fire hazard and forest health. In some 
cases, management activities within an owl circle conducted to reduce extreme fire 
hazard or control insect damage could be construed as incidental take. Failure to conduct 
such activities could increase the risk of ow1 habitat loss through localized or catastrophic 
disturbance. 

ALTERNATIVE B 
Under Afternative B, approximately 39.200 acres would be managed for spotted owl 
nesting, roosting, and foraging habitat (Table 4.3.10; Maps 23, 24, 27). At least 50 
percent of the DNR-managed lands designated as NRF management areas would be in 
NRF habitat at any one time. The 50 percent habitat prescription would be applied to 
watershed administrative units (WAUs). In WAUs where federal reserves are covered by 
less than 50 percent owl habitat, all DNR-managed owl habitat would be retained until 
the federal reserves attained a minimum of 50 percent habitat. In WAUs where natural or 
human-caused disturbance reduces habitat below the 50 percent minimum, habitat would 
be redeveloped. 

Forest conditions may warrant DNR's compliance with Titles 76 and 79 RCW. When 
DNR determines that management activities required by the HCP are inconsistent with 
Titles 76 and 79, consultation will be held with the USFWS regarding possible 
amendments to the HCP. If USFWS determines that such activities would adversely 
affect spotted owls, then DNR and USFWS would work to identifv mitigation. 

Discussion. For the previous five evaluation criteria, certainty has been a factor in the 
comparison of alternatives. For the sixth criterion, certainty is central to the comparison. 
Forest conditions in the eastern Washington Cascades have lead to the conclusion that the 
destruction of owl habitat through wildfire has a very high probability. Alternative B 
combats the near certainty of wildfire with the certainty that owl habitat will be restored. 
Furthermore, this alternative may provide more flexibility to conduct forest practices for 
the purpose of hazard reduction. 

The risk to spotted owl habitat from natural disturbance may put the benefits of 
Alternative B in perspective. The eastern Cascades are prone to wildfires, and spotted 
owl nesting habitat possesses the ideal structural characteristics for large stand-replacing 
fires -- a multi-layered canopy and plentiful down woody debris. The frequency of 
occurrence for large stand-replacing fires in the eastern Cascades is about 10-20 years. 
Over 100 years, the proposed term of the HCP, the number of such fires could range from 
5-10 events. Recent wildfire history in the eastern Washington Cascades illustrates the 
risk to owl habitat in the coming decades: in 1988 the Dinkleman fire (Chelan County) 
covered 50,000 acres; in 1992 the Skookum fire (Klickitat County) covered 51,000 acres; 
and, in 1994, the Tyee and Hatchery fires (Chelan County) covered 135,000 and 43,000 
acres, respectively (DNR and Washington Department of Community, Trade and 
Economic Development 1994; DNR 1994b). Not all acres burned were owl habitat, and 
not all owl habitat that burned was destroyed. Nevertheless, the total acreage burned in 
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less than one decade in the eastern Washington Cascades (279,000 acres) is four times the 
amount of owl habitat currently under DNR management. If the amount of owl habitat 
consumed by wildfire on DNR-managed lands were to average 4,000 acresldecade, then 
over 100 years all the habitat protected under Alternative A (Table 4.3.13) would be lost. 
Furthermore, any habitat remaining under Alternative A would likely be highly 
fragmented and of little value to territorial owls. m%ile the likelihood of habitat loss 
remains high under Alternative B, these alternatives offer the certaint) that lost habitat 
will be restored. 

ALTERNATIVE C 
Under Alternative C, approximately 93,900 acres would be managed for spotted owl 
nesting, roosting, and foraging habitat (Table 4.3.10; Maps 23,25,27). In the Chelan and 
Yakima planning units, the area designated for NRF management areas is the same as 
Alternative B, but is substantially larger in the Klickitat Planning Unit. At least 60 
percent of the designated NRF management area would be in NRF habitat at any one 
time The 60 percent habitat prescription would be applied to watershed administrative 
units (WAUs). In WAUs where federal reserves are covered by less than 60 percent owl 
habitat, all DNR-managed owl habitat would be retained until the federal reserves 
attained a minimum of 60 percent habitat. In WAUs where natural or human-caused 
disturbance reduces habitat below the 60 percent minimum, habitat would be 
redeveloped. 

Forest conditions may warrant DNKs compliance with Titles 76 and 79 RCW. When 
DNR determines that management activities required by the HCP are inconsistent with 
Titles 76 and 79, consultation will be held with the USFWS regarding possible 

i amendments to the HCP. If USFWS determines that such activities would adversely 
affect spotted owls, then DNR and USF*S would work to identify mitigation. 

Discussion. Alternative C combats the near certainty of wildfire with the certainty that 
owl habitat will be restored. Furthermore, this alternative may provide more flexibility 
than Alternative A to conduct forest practices for the purpose of hazard reduction. 
Alternative C guarantees the restoration of owl habitat following catastrophic disturbance 
over a much larger area than Alternative B. 

Summary Comparison of Alternatives 
Alternative C is expected to enhance the survival and recoven, of sootted owls in the 
Eastern Washington Cascades Province. For all six evaluation criteria, Alternative C 
results in either the greatest net benefit or the least adverse impact to the owl population 
Alternative C provides the largest amount of NRF and dismrsal habitat (Table 4.3.231. 
Owl habitat $11 be the least fragmented, have the widest geographic dishibution, and be 
maintained with a high level of certainty. Also, under Alternative C, the fewest site - 
centers suffer adverse impacts. 

The comparison of Alternatives A and B can be reduced to an assessment of short-term 
risk versus long-term risk. Alternative B poses greater short-term risk to the spotted owl 
population in the Eastern Washington Cascades Province, but Alternative A poses greater 
long-term risk. Over the short term, Alternative B harvests more owl habitat and puts 
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more site centers at risk for take (Table 4.3.23). Alternative A is likely to maintain a 
larger proportion of existing owl habitat and site centers over the short term, but over the 
long term natural disturbance and shifting site centers are likely to cause a substantial 
reduction in both habitat and occupied site centers. An important element in comparing 
the long-term risk of the alternatives is certainty. Alternative B is projected to remove 
more habitat. but the amount and spatial distribution of the remaining habitat, and habitat 
to be developed, are known and the product of a conservation plan. It is likely that under 
Alternative A, owl habitat on DNR-managed lands will become more fragmented and 
less capable of supporting spotted owls. Furthermore, under Alternative A, low 
confidence must be assigned to any estimate of future owl habitat conditions on DNR- 
managed lands. This is particularly hue in the eastern Washington Cascades where fire 
suppression has greatly increased the probability of catastrophic disturbance. 

Our assessment leads to us to conclude that the long-term risk of extinction 1s less under 
Alternative B. Is this long-term benefit worth the short-term risk? In other words, will 
the short-term risks appreciably reduce the likelihood of survival and recovery of the 
species? The President's Forest Plan included an assessment of the likelihood that the 
plan would support species' populations (FEMAT 1993). Panelists assessing the spotted 
owl population assigned an 83 percent likelihood to outcome A (FEMAT 1993 p. IV- 
153) -- habitat under the plan is of sufficient quality, quantity, distribution, and 
abundance to allow the species population to stabilize, well-distributed across federal 
lands. The remaining 18 percent was assigned to outcome B -- habitat under the plan is 
of sufficient quality, quantity, distribution, and abundance to allow the species population 
to stabilize, but with significant gaps in the historic species distribution on federal land. 
In effect, the panelists concluded that the risk of spotted owl extinction under the 
President's Forest Plan is zero. In an independent assessment, USFWS stated that the 
President's Forest Plan "...should provide a strong habitat network to maintain a viable 
and self-sustaining population of spotted owls for the next 100 years" (USDA and USDI 
1994a p. G-18). If the President's Forest Plan is successfully implemented, then the 
short-term risk to the species is minimal. Placed in this context, the long-term benefits of 
Alternative B are worth the short-term risk. 

Alternative B follows the principles propounded by the Northern Spotted Owl Recovery 
Team. They stated, "Emphasis should be placed on management for clusters, or local 
population centers, of owls in large habitat blocks rather than for individual pairs" (USDI 
1992b p. 57). Alternative B concentrates owl habitat in proximity to federal reserves, and 
is thus more likely to support spotted owls clusters on federal reserves. Again, under 
Alternative A, owl habitat on DNR-managed lands is exuected to become more - 
fragmented, i.e., less concentrated, and the spatial arrangement of habitat will be 
astrategic. In short, Alternative B provides better conservation for spotted owls in the - 
eastern Washington Cascades than Alternative A. 

Affected Environment Merged EIS,1998 



rable 4.3.23: Summary of alternatives for all criteria 

Criterian 

NRF 
Amount 
Habitat 

~ ) i ~ ~ ~ i b ~ ~ i ~ ~  

incidental take 9 
potential take 24 

difficult to accurately predict, 
depends on federal reserves 

84,200 acres 
high long-term certainty 

strategically distributed 
low fragmentation 

Impact to 
Current 
Site Centers 

Future 

Dtspersal 
Amount 
Hab~tat 

Distribution 
-- - - 

Demograph~c 
Population 
Support 

Alternative A 

44,400 acres 
-34 percent change 
low long-term certainty 

widely distributed 
high fragmentation 

Process 

unlikely to persist 27 
may not persist 15 

not analyzed 

44,400+ acres 
low long-term certainty 

randomly distributed 
high fragmentation 

1 decrease in sink population decrease in sink population I increase in sink population II 

Alternative B 

19,600 acres 
-71 percent change 
high long-term certainty 

narrowly distributed 
low fragmentation 

incidental take 29 
potential take 18 

difficult to accurately predict, 
depends on federal reserves 

62,100 acres 
high long-term certainty 

strategically distributed 
low fragmentation 

AIternative C 

56,300 acres 
- 16 pcrcent change 
high long-tern] certainty 

widely distributed 
low fragmentation 

decrease in parameters 
governing process 

Maintena~lce of short-term 
Range 

long-term 

Catastrophic 
Disturbance 

increase in parameters governing 
process 

increase in parameters governing 
process 

moderate reduction 

large reduction 

high risk of habitat loss 
no habitat replacement 

large reduction 

large reduction 

high risk of habitat loss 
guaranteed habitat replacement 

small reduction 

small reduction 

high risk of habitat loss 
guaranteed habitat replacement 



Cumulative Effects 
The purpose of this section is to discuss the alternatives in the context of other significant 
actions affecting spotted owls in the eastern Washington Cascades. These actions are the 
President's Forest Plan and the proposed 4(d) special rule for the northern spotted owl. 

The President's Forest Plan 
A description of owl habitat on federal lands and the President's Forest Plan appears near 
the beginning of Section 4.3.1. 

The President's Forest Plan includes an assessment of the likelihood that the plan would 
support species' populations (FEMAT 1993). Panelists assessing the spotted owl 
population assigned an 83 percent likelihood to outcome A (FEMAT 1993 p. IV-153) -- 
habitat under the plan is of sufficient quality, quantity, distribution, and abundance to 
allow the specles population to stabilize, well-distributed across federal lands. The 
remaining 18 percent was assigned to outcome B -- habitat under the plan is of sufficient 
quality, quantity, distribution, and abundance to allow the species population to stabilize, 
but with significant gaps in the historic species distribution on federal land. In effect, the 
panelists concluded that the risk of spotted owl extinction under the President's Forest 
Plan is zero. 

The single most important action affecting northern spotted owls is the President's Forest 
Plan, but as of February 1996, the plan's implementation was not proceeding as was 
originally anticipated. Spotted owl habitat slated for protection under the plan has been 
authorized for harvest under an emergency 2-year salvage timber sale program (Pub. L. 
No. 104-19, 109 Stat. 240 (1995)). How future political decisions might alter the 
President's Forest Plan and the management of owl habitat on federal lands remains to be 
seen. Further weakening of the plan could invalidate the species assessments performed 
by the FEMAT panelists. 

The key assumption underlying DNR's HCP alternatives is the validity of the FEMAT 
species assessments. Given that the President's Forest Plan is likely to result in owl 
habitat of sufficient quality, quantity, distribution, and abundance to allow the species 
population to stabilize, well-distributed across federal lands, DNR's contributions to the 
survival and recovery of the species are most appropriately demographic support and 
facilitation of dispersal. The FEMAT assessments were contingent on the successful 
implementation of the President's Forest Plan. But, if owl habitat conditions on federd 
lands are substantially inferior to that originally projected for the President's Forest Plan, 
then owl habitat on DNR-managed lands will become more important to the survival and 
recovery of the species. 

The President's Forest Plan recognized that in "...areas of special concern, contributions 
of nonfederal lands remain important to recovery of the species" (USDA and USDI 1994a 
p. 3&4-245). "Special areas" include areas where private, state, and federal lands are 
intermingled, or where federal lands are absent. The designation of these special areas 
was left to a final recovery plan or to a proposed 4(dj special rule for the northern spotted 
owl. 

Affected Env~ronment Merged EIS, 1998 



Proposed (4)d Special Rule 
The "proposed 4(d) special rule" refers to section 4(d) of the Endangered Species Act. 
Pursuant to section 4(d), special rules may be promulgated with respect to a particular 
federally listed species. Such specral rules may permit incidental take so long as they 
meet the conservation needs of the listed species. USFWS recognizes the significant 
contribution the plan makes toward spotted ovd conservation, and proposes to lift the 
blanket prohibition against incidental take (60 Fed. Reg. 9484 (1995)). On the other 
hand, USFWS believes that supplemental support from nonfederal tands is necessary. 
hence certain restrictions would remain in effect. Three stipulations of the proposed 4(d) 
special rule are particularly relevant to the assessment of alternatives. First, the rule 
establishes six Special Emphasis Areas (SEAs) where the USFWS rescinded take- 
avoidance guidelines would be retained (60 Fed. Reg. 9484 (1995)). Second, outside of 
SEAs the take-avoidance guideline would be relaxed to the 70 acres of NRF habitat 
closest to the site center (60 Fed. Reg. 9484 (1 995)). Third, ail landowners still retain the 
opportunity to seek regulatory relief through an approved HCP. 

Two SEAs are in the east-side planning units -- the 1-90 corridor and the Columbia River 
GorgeIU'hite Salmon. A small nortion of the 1-90 corridor SEA lies in the Chelan - 
Planning Unit and a much larger portion lies in the Yakima Planning Unit. DNR- 
managed lands in the 1-90 corridor SEA consist of scattered legal sections and smaller 
parceis. The final boundaries of the SEAs have yet to be defined, but it is anticipated that 
the total amount of east-side DNR-managed lands in the 1-90 corridor SEA will be 
approximately 8,700 acres, or less than 2 percent of this SEA east of the Cascade crest. 
The White Salmon portion of the Columbia River GorgeIWhite Salmon SEA lies in the 
Klickitat Planning Unit. It includes a large contiguous block of DNR-managed lands in 
Townships 4-5 N, Range 10 E, and scattered sections and smaller parcels east of Range 
10 E. It is anticipated that the total amount of east-side DNR-managed lands in the White 
Salmon portion will be approximately 40,000 acres, or about 30 percent of this portion of 
the SEA. 

ALTERNATIVE A 
DNR continues its policy of take-avoidance and complies with the take-avoidance 
guidelines of the proposed 4(d) special rule. In SEAs, management for spotted owls 
continues on a circle-by-circle basis. One presumption is that the proposed 4(d) special 
mle for the spotted owl will meet the conservation needs of the species, and therefore 
there should be no significant cumulative effects for this alternative. In fact, USFWS in 
assessing the conservation needs of the spotted owl was mindful of the "...emerging non- 
Federal landowner habitat management and owl conservation strategies such as Habitat 
Conservation Plans" (60 Fed. Reg. 9484 (1995)). By land area covered, DNR's HGP is 
the largest in the range of the northern spotted owl. If Alternative A were to be adopted, 
then the assessment conducted for the proposed 4(d) special rule could be invalid. 

Alternative B 
In the 1-90 corridor SEA, 85 percent of east-side DNR-managed lands is designated for 
NRF or dispersal management areas. Given that less than 2 percent of the 1-90 corridor 
SEA east of the Cascade crest is DNR-managed lands, it is unlikely that the cumulative 
effects of Alternative B would be significant in this SEA. DNR-managed lands comprise 
nearly one-third of the White Salmon portion of the Columbia River Gorge/White 
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Salmon SEA. Seventy-six percent of DNR-managed lands are designated for Dispersal 
management areas, but only 16 percent is designated for NRF management areas. One 
hnction of this SEA is the demographic support of owls on federal reserves (60 Fed. 
Reg. 9484 (1995)). The cumulative effects of Alternative B may significantly limit the 
capacity of this SEA to perfom its intended functions. 

ALTERNATIVE C 
Alternative C is the same as Alternative B in the 1-90 corridor SEA. In the Klickitat 
Planning Unit, nearly all DNR-managed lands in the White Salmon portion of the 
Columbia River GorgeMite Salmon SEA are designated for NRF habitat management 
areas. The cumulative effects of Alternative C should enhance the capacity of this SEA 
to demographically support owls on federal reserves. 

OTHER SPOTTED OWL HCPS 
One other HCP in the east-side planning units is nearing completion. The Plum Creek 
Timber Company has developed an HCP for 167,200 acres of its land in the checkerboard 
ownership of the 1-90 corridor (Plum Creek Timber Company 1995). Plum Creek 
defined its own HCP planning area which encompasses 41 8,700 acres. The planning area 
includes less than 4,000 acres of east-side DNR-managed lands. The DNR-managed 
lands consists of scattered legal sections and smaller parcels. All east-side DNR- 
managed lands within the Plum Creek HCP planning area is designated for NRF or 
dispersal habitat management. Forty-eight percent of the Plum Creek HCP planning area 
is federal ownership. The HCP developed by Plum Creek utilizes to its maximum 
advantage the spotted owl habitat on federal land. The important long-term commitments 
of this HCP for spotted owl conservation include: (1) at a minimum, 8 percent of Plum 
Creek ownership will be maintained in spotted owl NRF habitat; (2) development of 
dispersal corridors for high density owl cluster areas: and (3) provision of NRF and 
dispersal habitat between and within spotted owl DCAs in the planning area in support of 
the biological goals outlined in the Final Draft Plan for the Northern Spotted Owl. 

Considering the small amount of DNR-managed lands in the Plum Creek Timber 
Company HCP planning area, all DNR alternatives should have an insignificant 
cumulative effect on spotted owls present there now or in the future. As of February 
1996, the Plum Creek HGP was officialfy incomplete. This assessment of cumulative 
effects may change following its completion. 
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4.3.2 Riparian Habitat 

There are no proposals to alter current management of riparian or aquatic ecosystems east 
of the Cascade crest. Currentl-), management is guided by the Washington Forest 
Practices Rules (WFPB 199%) and DNR's Forest Resouree Plan (1992). DNR manages 
for no overall net loss of naturall) occurring wetland acreage and function (Forest 
Resource Plan Policy No. 21). Riparian management zones are established on all Tlpe 1. 
2,3, and 4 Waters and, when necessary, along Type 5 Waters (Forest Resource Plan 
Policy No. 20). No harvest would occur on hillslopes identified in the field as havlng a 
high potential for mass wasting. The potential impacts of the Forest Resource Plan were 
addressed in the accompanying EIS (1992a); in particular, see the Aquatic Systems 
Policy (p. 76-83), Existing Environmental Conditions @. 150-157). and Significant 
Environmental Impacts (p. 198-200.208-209). 

Inlplementation of the northern spotted owl strategy under Alternative B or Alternative C, 
however, would alter the spatial distribution and management of late-successional forests, 
and this eould affect riparian and aquatic ecosystems. A large proportion of such forests 
are currently unavailable for harvest due to spotted owls and the USFWS guidelines for 
their protection. All alternatives are projected to result in a reduction of late-successional 
forest. Over the short-term, Alternative B results in the greatest reduction of 
late-successional forest on DNR-managed lands (74 pereent), followed by Alternative C 
(38 pereent) and Alternative A (34 percent). The most significant impacts of these 
reductions would occur along some Type 5 Waters which currently receive some 
incidental protection through the spotted owl guidelines which prohibit timber harvest in 
some areas. Also, under the action alternatives, there eould be an increase in cumulative 
adverse impacts to water quality and quantity because of increased management activity 
in certain watersheds. However, since, under all alternatives, management must be 
consistent with the Forest Resource Plan, there should be no signifieant differences in the 
impacts to riparian and aquatic ecosystems. 
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4.4 Olympic Experimental State Forest Planning Area 

4.4.1 Experimental Nature of Integrating Conservation and 
Production in the OESF 

Chapter 1, Section 5 of the DEIS provides an overview of thc Olympic Experimental 
State Forest. Chapter 1 of the draft Habitat Conservation Plan explams why the OESF is a 
unique planning unit. However, it is worth repeating here that the basic assumption 
underlying the OESF is that rigorously designed expermentation and the application of 
non-traditional forest practices in a commercial forest will provide improved solutions to 
forest management problems. 

Experimentation and risk 
This experimental aspect of the conservation strategies and the management approach to 
the OESF is an integral part of the multispecies habitat conservation proposal. 
Experimentation is not fully predictable and individual projects will require balancing 
assessments of potential risks against the potential benefits of new knowledge that may be 
gained. 

Research Activities 
The draft EIS and proposed draft HCP describe the research and monitoring that ensure 
compliance with the HCP and form a basis for the incidental take permit. A broader range 
of research and monitoring will be needed to achieve the goals of the OESF than what is 
described in the proposed draft HCP. These research and monitoring activities, some of 
wh~ch are already being conducted, are covered by the current Forest Resource Plan 
(1992) and do not relate directly to the HCP conservation strategies for federally listed 
species. Silvicultural techniques and harvest technology research are two examples. The 
policles for this research received public review through the SEPA process prior to the 
Forest Resource Plan's adoption. 

Currently, research in the OESF that alters the forest is only conducted outside areas 
considered habitat for listed species. Under the HCP, such research activities would occur 
in areas of the OESF Planning Unit that are considered habitat for listed species. The 
ahiity to conduct management and research activities in these areas is one of the stated 
purposes for DNR's proposed action. These activities are an integral part of the proposed 
conservation strategies, and potential environmental consequences are evaluated in this 
draft EIS for the HCP under the associated resources. 

In addition to research and monitoring related to conservation in the OESF, DNR will 
explore new technologies and systems for achieving harvest or silvicultural treatments 
and techniques for integrating production and conservation in ways as yet unrealized. 
Some. but not all, of this research and monitoring wiU be aqsociated with timber sales. 
Currently. all timber sales, including experimental designs. techniques, etc., undergo 
environmental review in compliance with SEPA. The action alternatives (Alternatives 2 
and 3) do not propose to alter the current methods by which DNR complies with state 
law. Research and monitoring not associated with timber sales will receive similar SEPA 

Merged €IS, 1998 Affected Environrnei 



attention. Should an individual research project constitute a non-exempt unique action. it 
will be reviewed in compliance with SEPA. 

When the OESF research and monitoring program is more fully developed, the 
assumption that it is fully covered by the Forest Resource Plan and the HCP 
environmental reviews will be revisited to determine whether or not additional 
environmental review is required. However, at this time, no activities are anticipated that 
would fail outside these two reviews. 
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Matrix 4.4.1: Management strategies for alternatives related to the 

Alternative 2 
Alternative 1 Unzoned Forest Alternative 3 

No Action Preferred OESF Zoned Forest 

iesearfh and Monitoring 

tesearch and 
vlonitoring 

- 

Current level of 
research activities 
sonsistent with FRP 
Policy No. 40 
without special 
:mphasis in OESF. 
Vo concentrated 
:ffort to integrate 
:omodity 
woduction with 
:onservation or to 
integrate other unique 
~spects of the OESF. 

Initiate innovative 
program of experimental 
management. research, 
and habitat restoration 
activities throughout 1 1 
landscape units. 

hitiate clearly defined, 
structured decision- 
making process for 
adapting management in 
response to new, 
validated information. 

Inititate experimental 
management, research, 
and restoration activities 
across majority of DNR 
managed lands in 
OESF. 
Conduct limited 
research activities 
within: (a) zones 
designated to support 
clusters of spotted owl 
pairs; (b) in riparian and 
marbled murrelet 
habitat; and, (c) second- 
growth stands outside 
owl zones. The full 
extent of this research 
has not been defmed; 
program is assumed to 
be less than Alternative 
2 due to lower expected 
revenues. 

Initiate clearly defmed, 
structured decision- 
making process for 
adapting management in 
response to new, 
validated information. 
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for the Olympic Experimental State Forest 

4.4.2.1 Summary 
This chanter section evaluates the environmental conseauences of current and vrovosed . . 
strategies for managing and conserving riparian and aquatic systems in the Olympic 
Experimental State Forest (OESF). Section 4.4.2.2 describes current conditions of 
riparian processes and functions in the OESF, as well as present management practices 
affecting those processes and functions. Section 4.4.2.3 discusses the abilities of the No 
Action alternative (OESF Alternative 1) and two proposed action alternatives (OESF 
Alternatives 2 and 3) to protect and aid natural restoration of key riparian parameters. 

Management strategies for conserving riparian processes and functions under Alternatives 
1,2, and 3 are summarized in Matrix 4.4.2a. The No Action alternative comprises both 
current management practices and those strategies expected to be in place once the 
Washington Department of Natural Resources (DNR) Forest Resource Plan (1992) is 
implemented fully. Presently, DNR policies directly related to riparian and aquatic 
management have been implemented only partially, and explicit guidelines for strategy 
implementation do not exist for most policies. The objective of the proposed OESF 
ripanan conservation strategy is to achieve the minimum level of riparian protection 
necessay to sustain functioning riparian systems, as well as to provide explicit guidelines 
for riparian management in order to meet this objective. The riparian conservation 
objective is the same for both proposed OESF action alternatives. Consequently, the 
proposed management strategies for riparian conservation are identical for OESF 
Alternative 2 (Unzoned Forest alternative) and OESF Alternative 3 (Zoned Forest 
alternative). 

The OESF riparian conservation strategy, in reality, constitutes the minimum 
requirements for implementing the DNR Forest Resource Plan (1 992) on state-managed 
lands of the western Olympic Peninsula. It contains guidelines for minimizing forest- 
management-related impacts to unstable hillslopes and channel margins, wetlands, 
riparian and aquatic habitat, and water qualitylquantity, as required by the resource plan. 
In addition, this strategy proposes to carry out riparian management via watershed 
analyses, landscape planning, monitoring, and research, per the policy direction of the 
resource plan. Such steps beyond present management practices are warranted by the 
substantial body of evidence pointing toward the physical and ecological decline of 
riparian habitat and water quality on state-managed lands of the western Olympic 
Peninsula. As discussed in Section 4.4.2.2 ("Affected Environment - Current Conditions 
of the Riparian System"), most major river systems in the OESF, or tributaries to those 
systems: (1) are water-quality-limited (Washington Department of Ecology 1994); (2) 
support fish stocks that are depressed, near extinction, or of unknown status (WDF et al. 
1993); and, (3) exhibit other signs of habitat degradation (e.g., chronic mass-wasting and 
road-related sedimentation, extensive blowdown of riparian buffers, declines in volumes 
of coarse woody debris. structural and compositional homogeneity of riparian stands). 
Section 4.4.2.2 also describes the positive measures that have been taken over the past 
decade by DNR to reduce rates of mass wasting, improve road construction and 
maintenance, and regain some physical and ecological complexity in riparian sites. All of 
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the proposed mrtnagemcnt alternatives art expected to build on thrst succrsslul 
conservation measures. 

Section 4.4.2.3 ("Evaluation of Proposed Alternatives in the OESF - Riparian Habitat") 
evaluates the consequences to nine key environmental parameters associated with riparian 
management under Alternatives 1,2, and 3. These expected outcomes are summarized in 
Matrix 4.4.2b. Assuming that the DNR Forest Resource Plan (1992) is implemented fully 
throughout the OESF, Alternative 1 (No Action) is expected to provide adequate levels of 
protection to areas of mass wasting and channel-bank instability, long-term sources of in- 
channel coarse woody debris, stream habitat (i.e., from impacts related to sedimentation, 
roads, and changes in water temperature), nutrient productivity, and riparian habitat (i.e.. 
from impacts related to forest harvest). Alternatives 2 (Unzoned Forest) and 3 (Zoned 
Forest) are expected to provide the same or slightly greater protection to areas of mass 
wasting and channel-bank instability, and long-term recruitment of in-channel coarse 
woody debris. These alternatives also are expected to provide greater levels of protection 
to parameters that are protected inadequately today. These parameters include the 
structural integrity of riparian buffers (i.e., from windthrow and other peripheral 
disturbances related to forest management), recruitment of coarse woody debris to flood 
plains and riparian forest floors, sediment and water delivery from forest roads. regulation 
of stream flow, nutrient productivity, microclimate control, structural and biological 
complexity of stream and streamside habitat, cumulative effects, and the integration of 
physical and ecological processes in riparian zones with those of upland forests. Section 
4.4.2.3 also describes the uncertainty with regard to these predictions that stems from 
incomplete databases and lack of present scientific and management knowledge in some 
areas. The environmental consequences of research and experimentation in riparian areas 
is also discussed. 
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Matrix 4.4.2a: Management strategies for alternatives related 
to the OESF Planning Unit 

Alternative 2 
Alternative 1 Unzoned Forest Alternative 3 

No Action Proposed OESF Zoned Forest 

liparian 

ieneral 
trategy 

iparian 
rotection 

Protection of unstable 
areas by Washington 
Forest Practices 
Rules, DNR Forest 
Resource Plan, and 
existing agreements 
(such as the Hoh 
Agreement regarding 
unstable slopes). 

Protection of riparian 
areas ranges from the 
mmimums allowed 
by Washington 
Forest Practrces 
Rules to substantially 
greater protection to 
meet site-specific 
needs. Harvest 
restrictions range 
from minimal to 
maximum (no- 
harvest) in buffers. 

Management 
activities can occur 
provided that they do 
not conflict with the 
Washington Forest 
Practices Rules and 
the resource 
protection objectives 
of the DNR Forest 
Resource Plan. 

Resource protection and 
natural restoratton with a 
long-term effort to find 
management and 
conservation solutions 
through experimentation 
and active resource 
management Laws of 
general applicability and 
existing polic~es and 
agreements continue to 
be in effect 

Relies on watershed- 
level assessments of 
physical and biological 
conditions of riparian 
forests for determining 
the level of protection 
over long term. 

Interim management 
strategies and buffer- 
width guidelines 
provided while 
assessments are 
completed. Strategies 
remain in effect through 
interim phase landscape 
planning and 
implementation of 
landscape plans. 

Harvest restrictions range 
from moderate (partial- 
cut) to maximum (no- 
harvest) in buffers. 

Management activities 
can occur provided that 
primary conservation 
objectives are met. 

Same as Alternative 2. 

same as Alternative 2. 



Alternative 1 
No Action 

Alternative 2 
Unzoned Forest Alternative 3 
Proposed OESF Zoned Forest 

liparian (co 

nterior-core 
buffers 

wed) 

Current riparian 
management areas 
fall into two 
categories: 

( I )  those that average 
144 feet (horizontal 
distance) on Type 1 
Waters. 134 feet on 
Type 2 Waters, 
92 feet on Type 3 
Waters, 87 feet on 
Type 4 Waters, and 
95 feet on Type 5 
Waters [totals 
approximately 55% 
of the riparian areas 
in the OESF]; and, 

(2) those that fall 
below these averages. 

Timber will be 
removed only when 
adequate protection 
:an be provided to 
Fish and other 
nontimber resources, 
%s per Forest 
Resource Plan 

Interior-core buffers 
derived from statistical 
analysis of No Action 
buffer strategy. 

Interior-core buffers 
des~gned to minimize 
mass wasting and 
protectlaid natural 
restoration of phys~cal 
and ecological riparian 
processes and functions. 

Harvest may occur if it 
promotes these primary 
objectives. 

All Type 1 through 4 
Waters, and most, but not 
all, Type 5 Waters, will 
have interior-core 
buffers (Buffers 
expected to average 150 
feet on Type 1 and 2 
Waters; 100 feet on Type 
3 and 4 Waters; Type 5 
Waters will be highly 
variable.) 

Working hypothesis is 
that buffers designed to 
.educe mass wasting will 
3e wide enough to 
xotect and sustain 
:cological functions of 
streams and streamside 
"'orest. 

Same as Alternative 2. 
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Alternative 2 
Alternative 1 Unzoned Forest Alternative 3 

No Action Proposed OESF Zoned Forest 

No provision for 
exterior buffers. 

instable 
iillslopes 
nd Mass 
tasting 

Load 
ietwork 
lanagement 

Protected by Forest 
Resource Plan 
polictes, including 
landscape planning, 
md Forest Practices 
Rules (Class IV- 
Spectal). 

implement Forest 
Resource Plan 
iirection to develop 
and maintain road 
Tystem that integrates 
nanagement needs 
and controls adverse 
:nv~ronrnental 
mpacts on the forest 
:nvtronment. 

Exterior-core buffers 
designed experimentally 
to protect the integrity of 
the interior-core buffer 
from damaging wind 
disturbances. 

Same as Alternative 2. 

lnittal experimental 
hypothesis about average 
widths: Type 1 through 3 
Waters = 150 feet; Type 
4 and 5 Waters = 50 feet; 
however, may range from 
zero to a few hundred. 

Light partial cutting and 
experimental harvest 
allowed. 

Implement Forest Same as Alternative 2. 
Resource Plan direction 
to minimize adverse 
environmental impacts 
from roads. 

Develop comprehensive 
road maintenance plans 
that mclude annual 
inventories of road 
:ondttions, aggresive 
aaintenance, 
rtahilization, and access 
:ontrol to minimize 
nanagement and 
:nvironmental problems; 
md controls on 
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Alternative 2 
Alternative 1 Unzoned Forest Alternative 3 

No Action Proposed OESF Zoned Forest 

tiparian (continued) 

toad 
Getwork 
danagement 
continued) 

-1ydrologic 
daturity 

Netlands 
'rotection 

Forest Practices rain- 
on-snow regulations 
are in effect until 
watershed analysis is 
conducted; 
hydrologic maturity 
issues also may be 
addressed through 
landscape planning. 

Wetlands will be 
protected through full 
implementation of 
FRP Policy No. 21 - 
"no net loss of 
acreage or function." 
Guidelines for 
implementation 
would contain the 
same protection 
measures as 

(continued) 

expansion of road 
network densities. 

Consistently apply and, 
when appropriate, update 
standards for quality new 
road construction and 
appropriate placement 
based on current and new 
knowledge and 
technology. 

Forest Practices 
regulations remain in 
effect. Hydrologic 
maturity also addressed 
through landscape 
planning. 

Strategy promotes a more 
diverse mosaic of forest 
ages and composition 
across the landscape; for 
example, partial cuts and 
multi-age stands. 

Knowledge gain through 
research. 

Buffer widths based on 
average site-potential 
tree heights. Average 
buffer widths expected to 
be 150 feet on forested 
wetlands greater than 5 
acres and 100 feet on 
forested wetlands 0.25 to 
5 acres. 

Harvest allowed within 
forested wetlands and 

(continued) 

Forest Practices 
,egulations remain in 
:ffect. Hydrologic 
naturity also addressed 
hrough landscape 
~lanning. 

Llulti-age management 
ess evenly applied 
icross the landscape d u ~  
o zoning older forests 
br owl habitat and 
.iparian conservation 
md more intensively 
nanaged forests outside 
jwl areas. 

(nowledge gain 
hrough research. 

iame as Alternative 2. 
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Alternative 1 
No Action 

buffers, will retain at 
least 120 fee@ basal area 
and design buffers for 
windfirmness. 

tiparian (continued) 

No harvest within 50 feet 
of non-forested wetland's 
edge. Harvest within 
remaining buffer will be 
designed to maintain 
windfirmness. Leave 
trees will be 
representative of 
dominant and co- 
dominant species in the 
wetland's intact forest 
edge. 

Alternative 2 
Unzoned Forest 
Proposed OESF 

Yetlands 
'rotection 

Conservation strategy to 
be integrated with 
research and monitoring 
strategies. 

Alternative 3 
Zoned Forest 

described in HCP 
Alternative B 
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4.4.2.2 Affected Environment - Current Conditions of the 
Riparian System 
~e;minolo&- Throughout Section 4.4.2, the term "riparian" includes both riparian 
(streamside) and aquatic (stream) environments. The term "riparian buffer" refers to 
zones of active management along streams, in which the primary management objective 
is to protect and aid natural restoration of riparian processes and functions. Active 
management might include (see DNR 1996a, Chapter IV.E.3 for further discussion): ( I )  
timber removal to manipulate stand compositions (e.g., hardwood-to-conifer conversions) 
and structures (e.g., creating multi-storied canopies, forest openings or closures, windfirm 
buffer edges); (2) stream and stream hank restoration activities; and, (3) maintenance of 
existmg roads and road crossings. Action plans for (1) and (2) must demonstrate how the 
primary management objective will be achieved. Buffers in which no timber harvest will 
occur are referred to specifically as no-harvest. 

4.4.2.2a Water bodies 
(1) Streams 
According to the geographic information systems (GIS) database managed by DNR, there 
are 2,53 1.77 miles of streams in the proposed OESF. Stream mileage for each water type 
is as follows: 87.30 miles (3 percent of the total) are classified as T h e  1 Waters; 44.70- 
miles (2 percent) as Type 2 Waters; 285.69 miles (1 I percent) as Type 3 Waters; 261.46 
miles (10 percent) as Type 4 Waters; and 1852.63 miles (73 percent) as Type 5 Waters. 

There are two known sources of error in the GIS database, which reduce the level of 
confidence in these statistics. The first pertains to streams and other water bodies not 
included in the database due to omissions or inaccurate mapping. Current field 
inventories in selected areas indicate that numerous streams and wetlands are missing, a 
fair number of which are Type 2 and 3 Waters. The second problem relates to 
inaccurately typed streams, most of which are Type 4 and 5 Waters that should be 
upgraded. For example, the number of stream miles classified as Type 5 probably is too 
high. Recent studies on Quinault Indian Nation lands immediately to the south of the 
OESF (Mobbs and Jones 1995) show that 88 percent of sampled Type 4 Waters actually 
meet the minimum width requirements for anadromous Type 3 Waters. In addition, 
preliminary analyses of Type 4 and 5 Waters on low-gradient terraces of the Hoh River 
vdley (Hoh Tribe and DNR 1993) suggest that as much as 50 percent of these streams 
meet the requirements for anadromous Type 3 Waters. The number of unmapped Type 5 
Waters excluded from the GIS database, however, partially offsets the number of 
incorrectly typed streams. Realistically, Type 5 Waters probably constitute about 40 
percent of actual stream miles on the proposed Experimental Forest. DNR presently is 
working on correcting GIS database errors to account for all sources of error for all 
stream types. 

Major river systems (fourth-order or larger) draining the OESF include the Queets, 
Clemater, Hoh. Bogachiel, Calawah, Sol Duc, Quillayute, Dickey, Ozette, Sekiu, Hoko, 
Clallam, and Pysht Rwers. A number of smaller coastal rivers, containing important 
salmonid habitat, enter the Pacific Ocean along the west and north coasts of the OESF; 
they include the Kalaloch, Cedar, Mosquito, Goodman, Sooes, Deep and Twin Creeks. 
The Queets and Hoh Rivers are governed by glacial dynamics at their headwaters on 
Mount Olympus in Olympic National Park. Diumd and seasonal fluctuations in flow 
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1994), as has been demonstrated elsewhere along the West Coast (Stow and Chang 1987; 
Simenstad et al. 1992; Shaffer and Parks 1994). 

There are few estuaries or well-developed nearshore rearing areas for salmonids on the 
western Olympic Peninsula. The larger estuaries (e.g., Quillayute, Pysht) have been 
altered by dredging or channel diverstons (C. Byrnes, WDFW, Forks, WA., pers. 
commun., 1994; W. Scarlett, DNR Olympic Region, Forks, WA., pers. commun., 1994). 
The limited number of natural estuaries, in addition to variable oceanic conditions along 
dynamic coastlines, make freshwater habitat all the more critical for the survival and 
persistence of anadromous stocks. 

4.4.2.2b Unstable hillslopes 
The western Olympic Peninsula differs &om other physiographic pro,inces of the state in 
its unique combination of soil parent materials, precipitation and soil-saturation regimes, 
and windthrow characteristics (Thorsen 1989; Henderson et al. 1989). Natural 
sedimentation rates are high relative to those in other parts of the state because: (1) annual 
precipitation rates are substantial, ranging across the OESF from 90 to 200 incheslyear; 
and, (2) hillslopes are composed of highly erodible materials derived from deeply 
weathered. marine sedimentam bedrock and glacial deuosits. In addition. tectonic - 
activity along the continental margin has resulted in extensive fracturing, folding, and 
shearing of the bedrock, which has increased hillslope susceptibility to mass wasting in - 
many of the proposed Experimental Forest. EGidence of unskble ground in the 
OESF includes landslides, channel-bank erosion, erosion of hillslope surfaces, debris 
flows, dam-burst floods, loose or wet substrates associated with ground-water seeps and 
springs, and road-related disturbances (e.g., failures of landings and sidecast deposits, 
unstable cut and fill slopes). In the OESF, the majority of streamside areas exhibit, or 
have the potential for, unstable channel banks and sideslopes due to inherent terrain 
characteristics, channel hydraulics, and past disturbances. 

Several studies from the western Olympic Peninsula have shown that forest management 
activities locally have increased the natural rate of mass wasting by as much as several 
orders of magnitude. Schlichte et al. (1991) determined that rates of mass wasting have 
increased by 600 to 700 percent since forest harvest and road building began on state- 
managed lands in the Moh River basin. OConnar and Cundy (1993) estimated, from 
landslide inventories in the North Fork Calawah watershed, that mass-erosion rates for 
the logging period between 1955 and 1992 exceeded natural rates by 380 to 600 percent. 
(See also Benda 1993; Shaw 1993; Pentec Environmental 1995; McHenry et al. 1995; 
Hoh Tribe and DNR 1993.) These calculations of mass-wasting rates are consistent with 
those reported elsewhere in the Pacific Northwest. Sidle et al. (1985), for example, 
evaluated 43 landslide inventories completed within the Pacific Northwest and concluded 
that clearcutting and broadcast burning increase the rate of soil movement through debris 
slides by 2 to 4 times over rates on urnanaged landscapes, while road construction 
increases mass-movement rates by 300 times. In addition, these authors found that 
removing trees on steep, unstable hillslopes like those found in the OESF increases the 
frequency of debris torrents by 2.5 to 10.7 times that on similar, managed  slopes. 

A significant percentage of debris avalanches and flows in the OESF are generated in 
Type 5 channels. Landslide and debris-flow materials typically reach salmonid habitat 
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via Type 4 and 5 Waters because these channels: (1) have steep gradients; (2) are 
relatively short; and, thus, (3) are capable of delivermg materials directly, and often 
catastrophicatly, to fishbearing waters. Most Type 5 drainages occupy steep ground on 
the upper half of valley sidewalls that commonly exceed the angle of repose (is., 70 
percent) for loose, unconstrained materials. Channel heads and unchannelled depressions 
immediately upslope of the channel heads are frequent initiation points for mass wasting 
(Figure 4.4.2). Debris avalanches occurring in these areas can trigger debris flows that 
scour steep channel reaches and aggrade low-gradient channels (Schlichte et al. 1991; 
O'Connor and Cundy 1993; McHenry et al. 1995). Low- to moderate-gradient. alluvial 
channel reaches coincide with the majority of salmonid habitat in the OESF (Hatten 1991; 
McHenry et al. 1994). Consequently, debris avalanches and flows pose a significant 
threat to the quality and quantity of fish habitat. 

Current practices on DNR-managed lands. Today, approximately 55 percent of 
riparian areas are protected by riparian management zones (i.e., limited-harvest to no- 
harvest buffers) that have average widths comparable to the OESF interior-core buffers 
described further in this section (4.4.2.2b). The variability in riparian protection across 
the OESF is due to a lack of detailed mass-wasting and channel-condition inventories for 
all portions of the Experimental Forest, and i n ~ ~ c i e n t  science staff to assist in the field 
with analyses of riparian conditions. In addition, DNR is making a transition from a site- 
specific to a watershed-scale mode of management; consequently, not all riparian areas 
are treated similarly. 

Streamside buffers in the OESF currently exceed protection afforded by the current 
Washington Forest Practices regulations for Riparian Management Zone (RMZ) widths 
(WAC 222-30-020(3); WFPB 1995c), especially where they incorporate unstable ground 
The intent of these buffers is to protect all unstable ground associated with riparian 
systems. These riparian buffers are actively managed to promote windfirm, structurally 
and compositionally diverse, streamside forests capable of maintaining bank stability and 
functioning ecologically. For example, most Type 4 and 5 Waters located in proposed 
liarvest areas with local slopes exceeding approximately 70 percent have been. or will be, 
protected by no-harvest or limited-harvest buffers, because of the recmence and severity 
of landslides and debris flows that originate in the headwalls of such drainages (e.g., see 
Benda 1993; Hoh Tribe and IlNR 1993; OtConnor and Cundy 1993; Shaw 1993; DNR 
199%; McHenry et al. 1995; S. C, Shaw, DNR Olympic Region, Forks. WA, unpubl. 
data, 1991-94). Buffer widths for Type 5 drainages currently are determined on the 
ground by qualified staff and average 95 feet wide. Harvest practices in these areas are 
not likely to change until a mechanism is invented for stabilizing ground that is prone to 
failure; such a mechanism, however, does not yet exist. Furthermore, current practices in 
the Olympic Region often provide greater protection than Forest Practices RMZs in low- 
gradient, alluvial stream systems (i.e., Types 1 through 3) because Forest Practices RMZs 
do not adequately protect incised channel margins, unstable terrace and hillslope margins, 
and flood-plain wetlands. 

Figure 4.4.3 provides an example of the extent of riparian protection afforded by current 
practices in some areas of the OESF. This figure shows, for a portion of the Clallam 
River watershed, riparian areas with a potential for mass wasting that presently are 
protected with buffers in which minimal timber harvest (e.g., limited hardwood extraction 
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during conversion to conifer-dominated stands) to no harvest occurs. Mass-wasting sites 
(e.g., landslide scars, debris-flow tracks, areas of channel-bank erosion and collapse) in 
this watershed have been identified by aerial photo and field analyses. Buffer widths 
range from 50 feet to 850 feet on either side of the active channel margin for all 
streamside areas susceptible to mass wasting. 

Table 4.4.1 compares the regulated Forest Practices RMZ widths (WFPB 199%) with 
average riparian-buffer widths currently being placed on some streams in the OESF. 
These vafues reflect current practices on approximately 55 percent of state-rnanaged lands 
on the proposed Experimental Forest. The remaining 45 percent primarily have been 
managed according to Washington Forest Practices Rules. Buffer widths are shown in 
this table as horizontal and slope distances. Conversions of horizontal distances to slope 
distances are based on average slope gradients, measured perpendicular to the stream 
channels. Average slope gradients on the OESF are: (1) less than 15 degrees (27 percent) 
for Type 1 and 2 Waters; (2) less than 20 degrees (37 percent) for Type 3 Waters; and, (3) 
less than 36 degrees (73 percent), or the angle of repose for loose soils and other 
unconsolidated materials, for Type 4 and 5 Waters. 

The average width of riparian buffers currently in place on the OESF was determined by 
calculating the statistical mean by stream type (see Table 4.4.1). Buffer widths were 
sampled throughout the proposed Experimental Forest. The number of samples ranged 
from 100 to approximately 300 for each stream type. Statistical means were computed 
by: (1) dividing the riparian-buffer area by stream length for the entire typed stream; or, 
(2) randomly sampling riparian-buffer widths from about 100 streams of the same type, 
and taking the mean value of the sample. Buffer widths range locally for each stream 
type from the minimum Forest Practices RMZ width (see Table 4.4. I) to 850 feet 
(horizontal distance) on either side of the active channel margin for Type 1 and 2 Waters 
and 500 feet for Type 3 through 5 Waters. 

Current protection of some but not all Type 5 channels (e.g., those located on 55 percent 
of state-managed lands in the OESF) involves a no-harvest riparian buffer. Buffers on 
Type 5 channels range from no protective buffer on stable ground to approximately 500 
feet on highly unstable ground. These buffers generally provide the minimum level of 
protection for incised channels and headwalls, as well as for incorporating any unstabte 
ground on adjacent hillslopes. On the OESF, approximately 90 percent of Type 5 
channels have identifiable channels, occupy unstable ground, and directly contribute 
sediment, water, organic debris, and nutrients to the channel network. An identifiable 
channel is one in which the channel banks are well-defined and measurable (Chorley et 
ai. 1984). An additional 5 percent also have identifiable channels that transnort materials 
downstream, but these channels occupy stable ground and might not require hli buffer 
protection in all instances. The remaining 5 percent exert a negligible influence on - - 
aquatic or riparian habitat and, thus, require no special protection. Channels in this latter 
group include those not connected to the watershed stream-network (e.g., sinks, seasonal 
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wet areas excluding forested wetlands), slope depressions with no identifiable banks (e.g., 
swales with a continuous groundcover), and artificial channels that do not support aquatic 
habitat (e.g., ditches, yarding trails). 

Current protection of Type 5 channels occupying unstable ground includes (see Figure 
4.4.2): 

(1) the streambed and banks throughout the entire length of the Type 5 channel, from 
the channel head downstream to the channel confluence, and from the active channel 
margin laterally outward to the topographic break-in-slope (i.e., the change in slope that 
physically separates the channel from the rest of the hillslope); 

(2) the channel head, which is defined as the upslope limit (i.e., laterally and 
longitudinally) of a channel whose banks are well-defined (Montgomery and Dietrich 
1988); and, 

(3) the unchannelled depression, including the channel headwall and any portion of the 
hillslope extending to the ridgeline that is necessary to protect the integrity of the 
headwall. 

Unchannelled depressions have no surface channels with identifiable banks. They collect 
ground water, sediment, and organic matter over the course of many decades and 
episodically release these materials into the channel head when gravitational forces, pore- 
water pressures, or ground disturbances overcome soil cohesion, root strength, and other 
resistive forces (Dietrich and Dunne 1978). Ground disturbances include natural and 
forest-management-related disruption of the soil horizons, vegetation, surface and 
ground- water flow regimes, and topographic relief (e.g., removing portions of the slope 
during road construction). Unchannelled depressions (also referred to as bedrock hollows 
and zero-order basins) are some of the common sources of debris avalanches in steep 
terrain on the proposed Experimental Forest (Hoh Tribe and DNR 1993; Shaw 1994; 
DNR 1995~). 

No-harvest buffers on Type 5 channels, designed to protect unstable ground. benefit 
ecological functions of riparian systems, as well as physical processes. These benefits 
include: (1) protecting channel beds and banks, which are important habitat for 
macroinvertebrates and amphibians; (2) ensuring long-term sources of coarse woody 
debris and forest litter for nutrient production; and, (3) protecting water quality by 
regulating sediment delivety and stream shade. 

4.4.2.2~ Road network and densities 
Road construction has increased the rates of landsliding in the OESF. Whereas hillslope 
surface erosion is a minor factor on the western Olympic Peninsula, road surface erosion 
is a dominant concern. For example, approximately 60 percent of the debris avalanches 
(i.e., shallow, rapid landslides) in the Hoh and Clearwater drainages are related to roads 
and landings (Hoh Tribe and DNR 1993) Additionally, O'Connor and Gundy (1993) 
found that 45 percent of the total mass erosion volume in the Xorth Fork Calawah 
watershed was associated with roads. 

Road densities on the OESF average 3.21 mi/mi2, and range from less than 1.0 milmi' to 
7.4 mi/mi2. Much of the road network in the OESF to the south of Forks was built during 
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the late 1960s and 1970s, whereas a considerable number of the roads to the north are 
reclaimed railroad grades from turn-of-the-century rail logging. Truck roads primarily 
were constructed using sidecast techniques, in which road beds were created on top of 
overburdened and organic material removed during road construction. Substantial 
amounts of organic debris and sediment were pushed over the side during excavation of 
roadbeds. In addition, many of these roads were built across unstable and over-steepened 
ground in mid-slope areas. A preferred spot for locating a road segment was the 
unchannelized depression (i.e.. bedrock hollow; see Figure 4.4.2) just upslope of a 
channel head because relatively less substrate needed to be excavated during the process. 
These areas are now known to be frequent initiation points for debris avalanches and 
flows (Dietrich and Dunne 1978; Hoh Tribe and DNR 1993: DNR 1995~1. Sidecast 
collapse, due to decay of incorporated organic debris and downslope mass movement 
under the forces of gravlty, especially m saturated soils, is one of the principal causes of 
road failures in the OESF. 

- 

Old railroad grades often were built on channel banks and flood plains, thereby increasing 
the potential for sediment delivery to streams via surface erosion and roadbed collapse. 
Streams flowing northward to the Strait of Juan de Fuca were often used during the 1940s 
and 1950s as roads and conduits for splash damming (McHenty et al. 1994; DNR 1995c; 
see also historical photo archives, Merrill and Ring Timber Company, Pysbt, WA; USFS 
Sol Duc District, Forks. WA; DNR Olympic Region, Forks, WA). 

Current road-building methods are vastly improved over historic practices, although 
problems with road location, sediment delivery, and water drainage still exist on a 
substantial percentage of active and inactive roads. Most new roads are fully or partially 
benched, so that the road prism rests on natural eround. Excavated material is hauled. - 
sometimes many miles, to stable storage sites in which the potential for sediment delivery 
to streams is minimized. In addition, ridgetop roads are built wherever possible to avoid - - 
unstable ground on sideslopes and reduce the potential for altering surface-runoff and 
ground-water regimes. 

4.4.2.24 Riparian forests and their susceptibility to windthrow 
Relatively little quantitative information exists regarding wind behavior and orographic 
effects on the Olympic Peninsula. Qualitative analyses (Agee 1993, 1994) indicate that 
catastrophic windstorms have occurred in the recent past hut are non-cyclic and, 
therefore, unpredictable. Agee (1994; see also Agee and Edmonds 1992) suggests that 
large-scale wind disturbances occur, on average, three times per century. The western 
Olympic Peninsula has sustained three major wind events this century, in 1921, 1962, and 
1979. Anecdotal reports indicate significant windthrow activity during 1887 and 1888 
(Agee 1994). The most geographically exteasive, recorded windstorm occurred in 192 1 ; 
greater than 40 percent of the trees between the Hoh and Clearwater Rivers were blown 
down, and 20-40 percent blowdown occurred between the Hoh and Sol Duc Rivers (Agee 
1994). Forests modified by the 1921 storm have been mapped across the entire area now 
designated as the OESF (see Henderson et al. 1989; Agee 1994). 

This historical evidence of widespread tree blowdown on the western Olympic Peninsula 
indicates that streamside forests on the OESF are vulnerable to wind disturbances 
(Henderson et al. 1989). Tree susceptibility to windthrow varies with degree of exposure 
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relative to the prevailing wind directions, particularly where the boundary between 
riparian forests and clearcuts is abrupt and perpendicular to the wind direction. The most - 
damaging windthrow events occur during winter storms when soils are saturated and 
more easily disturbed by wind-generated vibration of tree tntnks and their root systems 
(Agee 1993, 1994; DNR Olympic Region, Forks, VJA, unpubl. data, 1990- 1994). The 
process of upending trees and dislodging their root wads can: (I)  contribute substantial 
amounts of sediment and coarse woody debris to streams; (2) increase bank erosion and 
associated lateral channel migration: and, (3) locally reduce long-term supplies of coarse 
woody debris by depleting streamside sources of standing timber in a single blowdown 
event. 

Site factors that promote susceptibility to windthrow on the western Olympic Peninsula 
include wind direction, wind duration and intensity, wind fetch. forest species 
composition, forest health, precipitation regimes, and soil type and depth (Henderson et 
al. 1989; Agee 1994). Wind fetch is the distance over which winds accelerate 
unobstructed by landforms or surface roughness elements such as tree canopies. In 
addition, patterns of forest harvest and road networks can accelerate blowdown in 
adjacent stands by creating gaps and corridors for wind to penetrate (Franklin and Forman 
1987; Chen et al. 1992; DNR Olympic Region, Forks, WA, unpubl. data, 1990-1994). 
Western hemlock, the dominant conifer species on the western Olympic Peninsula, is 
particularly prone to windthrow because it has a shallow root system. Sitka spruce, a co- 
dominant species that grows predominantly on river terraces, also is strongly susceptible 
to wind damage because of its shallow root system. Mature western redcedar, on the 
other hand, tends to resist windthrow because it bas a deeper root system and a greater 
diameter-to-height ratio than mature western hemlock and Sitka spruce. Following 
extreme windstorms, therefore, remnant stands typically contain a high percentage of late 
seral-stage dominants with large diameter-to-height ratios; these trees usually survived 
previous disturbances also (Franklin and Forman 1987; Agee 1994). 

Riparian buffers razed by windthrow are considered by foresters and biologists on the 
western Olympic Peninsula as economic and ecologic losses. Retrieving windthrown 
logs can be prohibitively expensive or operationally difficult in mountainous terrain. In 
addition, buffers flattened by the wind may not provide adequate stream shade, stream- 
bank stability, sediment traps, and other important biological and physical riparian 
functions. Furthermore. long-term sources of coarse woody debris are last when a buffer 
blows down all at once, as all the wood winds up in the channel at one time. 

Two critical concerns with regard to habitat conservation on the OESF are the loss of 
long-tern sources of coarse woody debris and increased bank erosion associated with tree 
blowdown and root upheaval along stream margins. Coarse woody debris is a primary 
factor in creating and maintaining aquatic habitat in Type 1 through 5 Waters throughout 
the proposed Experimental Forest (Grette 1985; Hatten 1994; Grette et ai. in prep.). 
Coarse woody debris also moderates channel flows and controls rates of sediment 
transport in the OESF (Fetherston et al. 1995). Bank erosion and extensive wind damage 
to riparian forests are most likely to occur in low-gradient. alluvial valleys (i.e., Type 1 
through 3 Waters) because they are more exposed to winds blowing directly off the 
Pacific Ocean than are incised valleys in upslope terrain. Incised valleys (i.e., some Type 
3 Waters and most Type 4 and 5 Waters) commonly are shielded orographically by 
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surrounding peaks and ridges and, hence, are less susceptible to windthrow except near 
the top of ridgelines. 

Bank erosion can supply the majority of sediments to low-gradient, alluvial channels 
where sediment delivery $-om roads and mass wasting is not the dominant factor (S. C. 
Shaw, DNR Olympic Region, Forks, WA, unpubl. data, 1990-1994). Bank erosion also 
occurs in steep, incised valleys (e.g., Type 4 and 5 channels): however, landslides and 
debris flows generally overwhelm the sediment budget of these streams, contributing as 
much as 95 percent of the sediments transported though the channel network (e.g., 
Benda 1993; Shaw 1993). Hence, bank erosion is a significant problem in low-gradient 
valleys prone to wind disturbance. Coincidentally, these areas contain most of the 
anadromous habitat on the western Olympic Peninsula (Schlichte et al. 1991; Hoh Tribe 
and DNR 1993; McHenry et al. 1994,1995; DNR 199%). Controlling windthrou and 
bank erosion, therefore, is a critical factor in maintaining viable anadromous habitat. 

It is not possible to predict from historic disturbances when a catastrophic windstorm 
might occur in the future, let alone the geographic extent of such an event. Of more 
immediate concern for forest management during the life of this HCP are the moderate 
storms that recur annually or semiannually. These storms reduce densities of standing 
trees within riparian buffers over time. Average winds from moderate uinter storms 
range between 50 and 70 miles per hour. These winds are capable of leveling 25- to 100- 
foot-wide buffers in intensively managed, low-gradient, alluvial valleys and on exposed 
ridgetops, during one storm or over the course of several years (DNR Olympic Region, 
Forks, WA, unpubl. data, 1990-1 994). Typically. buffers on flat ground experience 
significant blowdown (e.g., 20-60 percent of the trees) in the first 3 to 5 years following 
harvest because wind fetch increases following removal of trees in harvest units adjacent 
to riparian buffers. Mobbs and Jones (1995) found lower percentages of windthrow in 
riparian buffers on Quinault Indian Nation lands than those recorded on the OESF. Their 
results, however, were obtained within 1 year of harvest on adjacent lands, following a 
fairly mild winter, and hence might not represent the amount of windthrow that actually 
could occur over several winters. 

Current practices on DNR-managed lands. Stand blowdom is recognized as a 
significant problem for timber mmagement on the western Olympic Peninsula because of 
the proximity of DNR-managed lands to the Pacific Ocean, the intensity and duration of 
storms, and the fragmented nature of mature timber stands. Currently, treatment of 
windthrow issues on the OESF is sporadic and limited. Over the past decade, foresters 
working with individual timber units have attempted to reduce blowdown potential by 
topping trees along unit edges, feathering unit margins to avoid abrupt, straight edges 
between mature timber and clearcuts, and clumping rather than scattering individual leave 
trees. None of these trials, however, was documented or monitored, nor were they 
replicated in smcient numbers across the landscape to permit a systematic analysis of 
trial success or failure. 

4.4.2.2e Fish habitat conditions 
(1) Status of anadromous and resident fish populations 
Concern about the health of aquatic ecosystems in the OESF has magnified with the 
identification of native, anadromous fish stocks that are in decline and require new 
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management considerations for their protection and recovery. The Salmon and Steelhead 
Stock Inventory (WDF et al. 1993) lists 10 salmonid stocks as depressed (see Table 4.4.2) 
in rivers draining the proposed Experimental Forest. Supplemental infomation provided 
by the Makah Tribe (E. Currence, Makah Tribe, Neah Bay, WA, pers. commun.. 1994) 
and Lower Elwha S'Klallam Tribe (M. McHenry. Lower Elwha S'Klallam Tribe, Port 
Angeles, WA, pers. commun., 1994) indicates two additional depressed stocks, as well as 
one stock near extinction and another extinct. Depressed stocks are defined as those 
whose production is "below expected le~els  based on available habitat and natural 
variations in survival rates, but above the level where permanent damage to the stock is 
likely." (WDF et al. 1993). 

None of these salmon and steefhead stocks currently are listed under the Endangered 
Species Act. In September 1994. the National Marine Fisheries Service initiated 
comprehensive status reviews for populations of Pacific saImon and anadromous trout in 
Washington, Oregon, Idaho, and California. A coast-wide proposal was made to list coho 
salmon as a threatened species in July 1995 (S. Landino, NMFS, Olympia, WA, pers. 
commun., 1995). ,4t that time, it was determined that species listing was not warranted in 
the Evolutionarily Significant Unit (ESU) encompassing the northwestern Olympic 
Peninsula, which includes the OESF. This determination was based on a recently 
completed status review of coho for six ESUs identified in the Pacific Northwest. The 
review included analyses of the best scientific and commercial information and were 
conducted by coho salmon experts from federal, tribal. state, and local agencies, as well 
as academia and other interested parties. The National Marine Fisheries Service will 
continue to monitor the ESU including the OESF and will encourage conservation 
measures by land managers to ensure that coho salmon populations remain healthy. 
Status reviews of other anadromous fish are being prepared and may result in proposed 
listings or other conservation measures that would apply to the OESF. 

Several resident fish populations in the OESF are known to be in decline, while others are 
considered healthy or of unknown status. The bull trout and Olympic mudminnow 
currently are candidates for listing under the Endangered Species Act. Bull troutlDolly 
Varden are found in glacially-influenced rivers like the Hoh system, in which they are 
anadromous, and the Queets system, in which they are resident (Rodrick and Milner 
1991; Mongillo 1993; W. Scarlett, DNR Olympic Region, Forks, WA, pers. cornmun., 
1994). The Washington Department of Fish and Wildlife identifies bull trout as a species 
of concern and restricts the killing of caught fish. The Olympic mudminnow inhabits 
river-drained ponds and wetlands in the coastal fowlands of the proposed Experimental 
Forest, particularly in the Queets and Lake Ozette drainages (Rodrick and Milner 1991). 
These species most likely are impacted adversely by the same factors responsible for the 
decline of anadromous stocks (Williams et al. 1989). 

(2) Physical and biological fish-habitat conditions 
A significant factor in the decline of anadromous fish populations in river systems of the 
OESF is the alteration and destruction of aquatic habitat and forage (Cederholm and Salo 
1979; Cederholm et al. 1981b; Tagart 1984; Cederbolm and Reid 1987; ScNichte et al. 
1991; Ralph et al. 1994; MeHenry et al. 1994. 1995; DNR 1995~). Habitat degradation is 
evidenced by changes in habitat quantity, quality, and degree of fragmentation; water 
quantity and quality; nutrient cycling; stream productivity; species diversity; structural 
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diversity; obstruction of the physical and biological interactions between the channel and 
its flood plain: and the frequency, timing, and volume of sediments entering streams. 
Similar to other streams in the Pacific Northwest (e.g., Megahan 1982; Sullivan et al. 
1987; Bisson et al. 1988b), the most common changes in channel habitat associated with 
forest management practices have been the reduction in pool size and volume due to 
sediment infilling, and loss of pool-forming structures such as coarse woody debris 
(McHenry et al. 1994; Grette et al. in prep.). 

Other critical concerns include the rates and timing of commercial and sport fish harvest, 
obstacles to upstream fish migration, the loss of genetic integrity due to artificial 
propagation practices and the introduction of nonlocal species, and the cumulative effects 
of these factors when combined (e.g. Williams et al. 1989; Nehlsen et al. 1991; Bisson et 
al. 1992). DNR recognizes that it cannot rectifL all aspects of stock decline, particularly 
with regard to hatchery practices, fisheries overharvest, and habitat alteration in basins 
with multiple land-ownership boundaries. DNR can affect riparian management on 
private lands, through its regulatory division. Washington Forest Practices (1995) 
regulations for Riparian Management Zones (RMZs) are less stringent than the present 
Forest Resource Plan (1992) for DNR-managed lands and have proven inadequate to fully 
protect riparian functions in some situations. A desired outcome of DNR management is 
to maintain and enhance habitat on lands under the jurisdiction of the department and to 
foster partnerships with adjacent landowners, outside the context of the HCP agreement, 
in forestwide efforts to protect and restore aquatic resources. 

Mass wasting and channel sedimentation. Stream tributaries supporting fish habitat in 
every major watershed within the proposed Experimental Forest (e.g., Clearwater, Hoh, 
Bogachiel, Sol Duc, Calawah, Quillayute, Ozette, Hoko, Sekiu, Clallam, and Pysht) have 
been influenced or altered measurably during the last century by: (1) debris-flow scour; 
(2) debris dam-burst-flood erosion and deposition; (3) chronic bank collapse and raveling 
along channel margins; (4) loss of stream components that regulate channel movements 
and sediment transport, such as coarse woody debris (Fetherston et al. 1995); and, (5) 
harvest practices that included splash damming, road building, and yarding in stream 
channels and flood plains. [See the following reports for supporting information: Fiksdal 
1974; Cederholm and Lestelle 1974; Wooldridge and Larson 1980; Cederholm et al. 
1981 b-; Cederholm and Reid 1987; Schlichte et al. 1991; Jones & Stokes Associates and 
DNR 1991; Benda 1993; O'Connor and Cundy 1993; Shaw 1993; McHenry et al. 1994, 
1995; O'Connor 1994; DNR 199%; Grette et al. in prep.; USDA and DNR 19951. 
Streams that are aggraded with sediment from landslides and road failures typically 
widen, shallow, and shift laterally across their flood plains, thereby increasing bank 
erosion (e.g., see MeHenry et al. 1995). Natural and harvest-related mass-wasting events 
have the greatest potential for degrading habitat and water quality in: (1) channels 
draining north from high ground into the Strait of Juan de Fuca, where some road-related 
debris flows have traveled the length of main channels from their headwaters to the ocean 
(average distance 5 miles; e.g., see McHeury et al. 1995): and, (2) short, steep tributaries 
of the major West Coast river systems, where debris flows frequently scour fishbearing 
streams from ridgetop to valley bottom (e.g., Schlichte et al. 1991; O'Connor and Cundy 
1993). 
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The effect of landslide-related stream sedimentation on salmonid spawning and rearing is 
not documented fully on the western Olympic Peninsula. Studies in the Hoh River 
drainage and adjoining watersheds, however, have demonstrated that sidecast-constructed 
and poorly maintained roads contributed significant amounts of sediment via landslides 
and debris flows to spawning areas, particularly in side, terrace, and valley-wall 
tributaries to the third- and fourth-order mainstem channels (Cederholm and SaIo 1979: 
Logan et al. 1991). Large volumes of silt related to these disturbances were shown by 
Cederholm and Reid (1987) to be detrimental to survival of salmon eggs and fry, as well 
as macroinvertebrate populations on which salmonids prey (McHenry 1991). In five 
major watersheds on the OESF (i.e., Ozette. Pysht, Clallam, Hoko, and Sekiu), McHenry 
et al. (1994) found that levels of fine sediments in stream gravels exceed volumes 
considered detrimental to incubating salmonid embryos. 

Sedimentation rates in excess of natural background rates are a significant concern to 
state, tribal, and federal fish biologists on the western Olympic Peninsula (e.g., see 
Cederholm et al. 198 1 b; Schlichte et al. 1991 ; Hoh Tribe and DNR 1993; McHenry et al. 
1994; USDA and DNR 1995). For example, sediment-budget analyses of Green Creek, a 
tributary to the Pysht River, indicated that sediment loads delivered to streams by forest- 
management-related landslides and road failures have residence times greater than 60 
years (Benda 1993; Shaw 1993). Hence, approximately 90 percent of fine and coarse 
sediments transported into Green Creek during the last half-century are still stored in the 
channels as bed and bar deposits averaging 2 feet thick. These observations are 
consistent with channel cross-sectional profiles measured repeatedly over the course of 
several years by Ralph (S. C. Ralph, University of Washington, Center for Streamside 
Studies, Seattle, pers. commun., 1991). Green Creek is representative of stream channels 
located throughout the northern portion of the OESF. Based on extrapolations of 
calculated sediment-discharge rates for Green Creek, it will take an estimated 100 years 
or more for channel flows to flush unnaturally excessive volumes of stored sediments 
from the stream network. 

Coarse (Large) woody debris. One of the most significant long-term effects of forest 
management on aquatic habitat in the OESF has been changes in the distribution and - 
abundance of large coniferous wood in channels, wKich serve to regulate sediment and 
flow dynamics, habitat (e.g., pool) formation, and channel morphology (Hatten 1994, 
Grette et al. in prep.). Large pieces of conifer wood are preferred as in-channel structure 
because they have greater influences on channel hydraulics, residence times, and 
longevity than smaller pieces or deciduous materials that decay rapidly (see Section 
4.1.4.5). Average volumes of large conifer debris are low in the OESF compared with 
adjacent unmanaged landscapes (Hatten 1994; Grette et al. in prep.), due to historical 
practices of harvesting riparian areas and cieaning streambeds of organic debris, as well 
as accelerated rates of riparian disturbance from mass-wasting events. Approximately 70 
percent of riparian forests in the OESF are dominated by red alder (Alnus rubra) andlor 
young (i.e., less than 20-year-old) conifer plantations, and thus do not provide sources of 
coarse woody debris in the short term if riparian buffers have been added recently. or in 
the long term if no buffers are required (e.g., on Type 4 and 5 Waters). In addition. 
woody debris removal, practiced on the Olympic Peninsula and elsewhere in the Pacific 
Northwest during the last century, has had substantial and adverse effects on channel 
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morphology. Streams were cleaned of woody debris to aid river navigation, stream 
transport of logs, and fish passage (Sedell and Luchessa 1982; McHenry et al. 1994). 

Recently, Grette et al. (in prep.) performed a 10-year follow-up study of streams analyzed 
by Grette (1985) to compare the types, decay conditions, and distribution of coarse woody 
debris in channels. These surveys mciuded 28 streams in eight watersheds (Queets, Hoh, 
Mosquito, Goodman, Calawah, Hoko, Clallam, and Pysht) located on private, state, and 
federal lands in the OESF. Orette et al. concluded that landowners currently are often 
managing for 50 percent of the volume of coarse woody debris typically encountered in 
naturally disturbed, old-growth stream sites. Old-growth sites harvested between 1985 
and 1995 experienced a 50 percent reduction in channel wood volume. All but the oldest 
second-growth sites showed no net increase in wood volume during 60 years following 
harvest of streamside and adjacent forests. These data point toward a steady decline in 
the volume of coarse woody debris entering channels in the OESF. 

In the OESF, coarse woody debris also plays an essential role in maintaining the physical 
and biological functions of off-channel riparian areas and flood plains. Large downed 
trees provide physical stability to active flood plains by trapping sediment carried 
overbank by flood waters and regulating flood flows, as currently is being documented in 
the Queets River system (K. Fetherston, University of Washington, Seattle, pers. 
commun., 1994). Flood-plain logs help to create off-channel wintering areas (e.g., ponds, 
side channels) for salmon. They also are an essential component of channel and flood- 
plain nutrient cycles (Marra 1995). Several arthropod groups (e.g., detritivores, parasites. 
fungivores, predators) inhabit coarse woody debris and are a vital link in the nutrient 
breakdown and cycling processes. Flood-plain logs often act as the only regeneration 
sites for conifers and other vascular plants (i.e., nurse logs), particularly where soils 
remain saturated for extended periods and, hence, are too wet to germinate seedlings 
(Maser et al. 1988). 

4.4.2.2f Status of other riparian-dependent species 
The current status of riparian-dependent species that inhabit the OESF is discussed in 
Section 4.5.3. The distribution and habitat relationships of riparian-dependent fauna 
other than fish generally are not well known. The lack of information is proportionately 
greatest for the more biologically rich, low-elevation forested areas, such as the drainage 
basins bordering the Strait of Juan de Fuca. An analysis of the associations between 
wildlife and plant communities in which they commonly are found (Wilhere 1995) 
indicates that 52 terrestrial vertebrate species are strongly or very strongly associated with 
riparian and wetland communities. At present. three of these species are candidates for 
listing by the state and federa1 governments under the Endangered Species Act. They are 
the Cascades frog, Van Dyke's salamander, and the Harlequin duck, each of which spends 
a portion of its life cycle in streams on the western Olympic Peninsula. 

Riparian areas provide specialized habitat for many riparian-dependent plants in the 
OESF. At present, 32 species are classified by the state as threatened, sensitive, or in 
need of moktoring to track their status over time (Table 4.4.3). Table 4.4.3 includes 32 
percent of the 65 listed taxa that occur below 4,922 feet elevation on the Olympic 
Peninsula (Houston et al. 1994). These statistics provide striking evidence that riparian 
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areas within the proposed Experimental Forest support a high diversity of plant species 
and provide significant habitat for unique and dependent taxa. 

4.4.2.29 Water-quality conditions 
(1) Status of water quality 
Table 4.4.4 lists streams in the OESF that currently are classified by the Washington 
Department of Ecology (1994) as water-quality-impaired. Washington State is delegated 
by the US .  Environmental Protection Agency to administer federal water aualitv laws. In - .  
Washington State, water quality laws are administered primarily by the ~&hin&on 
Dcpartment of Ecology. This includes enforcing compliance by landouners to minimize . 

nonpoint sources of water pollution (e.g. sediment from mass-wasting events) and avoid 
exceeding water-temperature and other water-quality criteria established in WAC 173- 
201A. This list of water-quality-limited streams is required by Section 303(d) of the 
federal Clean Water Act and has been approved by the Environmental Protection Agency. 

The 303(d) list identifies 26 streams within the proposed Experimental Forest that exceed 
water temperature standards and one stream that exceeds fine sediment standards. 
Temperature exceedances generally are due to alteration of riparian canopy cover and 
changes in channel geometries (i.e., width-depth ratios) resulting from channel-bed 
erosion and aggradation. Additional concerns for listed streams include physical habitat 
parameters such as fine-sediment levels in spawning gravels, scour of spawning gravels, 
frequency and morphology of pools, and abundance of coarse woody debris (J. Schuett- 
Hames, Washington Department of Ecology Southwest Regional Office, Water Quality 
Program, Olympia, pers. commun., 1995). 

The Department of Ecology is directed, through the Clean Water Act, to establish total 
maximum daily loads (TMDL) for all waters on the 303(d) list. The total maximum daily 
load is defined as the sum of all pollutant loads allocated to point and nonpoint sources 
within a watershed. The TMDL is set such that the loading capacity of an identified 
water segment is not exceeded. The agency distinguishes priority waters for TMDL 
development by assessing "vulnerability to degradation, extent of beneficial use 
impairment, availability to technical support, amenability to control the problem through 
TMDLs, and the degree of public interest." (Washington Department of Ecoiogy 1994). 
Watersheds arc managed on a 5-year cycle, during which time the intent is to meet water- 
quality standards through monitoring, watershed analyses, inspections, TMDL 
development, permitting, and other pollution-control activities. DNR and the Department 
of Ecology currently are pursuing the possibility of satisfying TMDL requirements with 
the Washington Forest Practices Board watershed-analysis process and prescriptions 
(WFPB 1995b), in order to work toward delisting of water-quality-limited streams (J. 
Schuett-Hames, Washington Department of Ecology Southwest Regional Office, Water 
Quality Program. Olympia, pers. commun., 1995; S. Bernath, DNR Forest Practices 
Division, Olympia, pers. commun., 1995). This cooperative agreement is contingent on 
the inclusion of water-quality and monitoring modules in the Washington Forest Practices 
Board watershed analysis manual, as well as a more comprehensive treatment of Type 4 
and Type 5 drainages as nonpoint sources for stream sediment loading and water- 
temperature impacts. Due to the extent of 303(d) listings in the OESF. this area currently 
is under consideration as a priority for TMDL development (J. Schuett-Hames, 
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Washington Department of Ecology Southwest Regional Office, Water Quality Program, 
Olympia, pers. cornrnun., 1995). 

(2) Water-quality conditions: Sedimentation 
Management-related sedimentation of streams associated with landslides and debris 
flows, as discussed in Section 4.4.2.2b, has contributed substantially to the widening and 
shallowing of some channels on the OESF (e.g., McHenry et al. 1995; DNR 1995~). 
These changes in channel morphology, in turn, have led to declines in water quality. 
Channel aggradation not only jeopardizes the quality, quantity, and distribution offish- 
spawning and macroinvertebrate habitat, but also influences seasonal water temperatures. 
Aggradation typically reduces channel depth and increases channel width, thereby 
increasing the water surface area exposed to solar radiation. Survival of aquatic 
organisms, especially cold-water fish such as trout and salmonids, is dependent on 
maintaining water temperatures below their thresholds of tolerance (Brown 1974). Large 
amounts of fine sediments deposited in stream gravels can eliminate essential habitat for 
aquatic organisms, bury food sources and spawning sites, and smother bottom-dwelling 
organisms (Bisson et al. 1992). 

(3) Water-quality conditions: Temperature 
Changes in watex temperature of streams and associated water bodies also can result from - 
removal of riparian vegetation through harvest and herbicide applications (Brown 1969; 
Timber/Fish/Wildlife Temperature Work Group 1990). Increases in mean daily water 
temperatures during the summer can be dramatic in smaller (i.e., lower-order) streams, 
thereby reducing habitat viability for salmonids and other riparian-dependent species 
(Brown 1972; Megahan 1980; Curtis et al. 1990). 

Temperature data have not been collected &om all stream segments in the OESF. 
Existing studies on greater than 50 percent of the 303(d) listed streams in the OESF 
suggest, however, that there is a strong relationship between canopy cover and stream 
temperatures. In a comparative study of managed and unmanaged watersheds in the Hoh 
and Bogachiel River basins, which include 54 percent of the 303(d) listed streams, Hatten 
and Conrad (1995) concluded that the proportion of a watershed occupied by late seral- 
stage forest (i.e., riparian and upland forests combined) correlated more closely with 
water-temperature regimes thm with any other independent variable (e.g., basin area, 
elevation, channel gradient, channel dimensions and reach lengths). They found that 
maximum temperatures in streams draining managed tributary basins exceeded the state 
water-quality standard of 16.0 degrees C (60.8 degrees F) (WAC 173-201A; Washington 
Department of Ecology 1994) 10 times more often. on average, during the study period 
than streams draining unmanaged basins with late seral-stage forest cover. These 
findings are consistent with those of J. Schuett-Hames (see McHemy et al. 1995) for the 
Deep Creek watershed in the northern part of the OESF. Consequently, it is reasonable to 
suggest that such relationships between forest cover and water-temperature regimes exist 
in other drainages on the proposed Experimental Forest. 

Composition of riparian forests also affects stream temperatures. Deciduous trees can 
provide enough shade to moderate summer water temperatures. During the winter, 
however, deciduous trees lose their leaves, which results in reduced stream insulation 
associated with the loss of canopy cover and wide fluctuations in water temperature 
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(Hatten and Conrad 1995). Conifer canopies, in contrast, provide shade and insulation 
year-round. The inability of deciduous canopies to moderate stream temperatures during 
winter poses a significant concern on the proposed Experimental Forest because of the 
predominance of red alder and young conifers in riparian stands. Analyses of the 
relationships between forest composition and stream temperature have not been 
performed everywhere on the OESF. However, a recent analysis of riparian vegetation in 
the 46,000-acre Hoko River watershed, for example, indicates that 93 percent of the 
streamside forests have been converted from conifer- to alder-dominated stands since 
1940 (Pentec Environmental 1995). The Little Hoko River. part of the Hoko watershed 
administrative unit (WAU), is one of the 26 streams identified by the Washington 
Department of Ecology as exceeding state water-temperature threshold criteria. 

Past harvest practices in riparian corridors on the OESF have resulted in streams with 
insufficient canopy cover. Historic and current practices detrimental to water 
temperatures include: (1) removal of all trees to the stream edge; (2) inadequate buffer 
widths; (3) ineffective buffer placement, resulting in buffer loss by windthrow or other 
disturbances; and, (4) conversion of conifer-dominated riparian stands to hardwood. 

(4) Water-quality conditions: Water quantity 
Relatively little is known about the relationships between forest harvest and water 
quantity on the western Olympic Peninsula. In fact, relationships between timber harvest 
and changes in watershed hydrologic regimes are some of the least understood processes 
occurring in managed landscapes. Studies elsewhere in the Pacific Northwest have 
indicated that increased surface runoff can result from changes in water 'transpiration, 
interception, evaporation, and infiltration rates associated with the removal of vegetation 
(see Section 4.1.4.6). The amount, spacing, and frequency of vegetation removal 
influence these hydrologic processes. Coffin and Han (1992), for example, have shown 
in the western Cascade Range that clearcuts, partial cuts, and mature forest stands differ 
in their ability to absorb, retain, and disperse precipitation. In addition, roads have a 
considerable impact on the volume and timing of water delivery to streams (see Section 
4.4.2.2~). 

Currently, DNR's Olympic Region addresses water quantity issues via the Washington 
Forest Practices Board (1 995) regulations. The state regulatory process for managing 
cumulative hydrologic effects of timber harvest (see hydrologic change module, WFPB 
199%) remains largely hypothetical and has not been tested over a sufficient length of 
time to yield statistically valid results. This theoretical process ascribes "hydrologic 
maturity" to the percent forest area in Type 3 basins with greater than 70 percent forest- 
crown closure and less than 75 percent hardwood or shrub canopies. Likewise, the 
influences of timber harvest on watershed hydrologic processes in the OESF have not 
been documented or studied thoroughly, although rain-on-snow events appear to be 
considerably less important than recunmg long-duration, high-intensity rainstorms in 
governing peak-flow discharges on the OESF (S. C. Shaw, DNR Olympic Region, Forks, 
WA, unpubl. data, 1993). 

4.4.2.2h Nutrient productivity 
Little information exists, in the OESF or elsewhere in the Pacific Northwest, relating the 
probability of nutrient delivery to streams and the distance from the nutrient source to the 
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active channel margin. While relatively more is known about nutrient sources and the 
role of various detrital nutrients in the riparian system (see Section 4.1.4.4), few studies 
have been conducted that demonstrate the pathways and time scales over which nutrients 
are transported to aquatic habitat. Based on available research, the Forest Ecosystem 
Management Assessment Team (1 993) suggested that input of plant litter and other 
organic particulates from streamside forests decreases beyond a distance of about one-half 
of a site potential tree height fiom the channel margin. Newbold et al. (1980) have 
suggested that the diversity of aquatic insect communities. which depend on nutrient 
productivity for their survival. is highest in streams with riparian buffer widths of 
approximately 100 feet. 

Current nutrient productivity of streams on the Experimental Forest is unknown. Several 
studies of macroinvertebrate populations m the west-ern and northern parts of the OESF 
(McHenry 199 1 ; McHenry et al. 1994) indicate that community richness has declined, 
uhich could be attributed to loss of habitat, decreases in available nutrients, or both. 
Predominance of hardwoods in many riparian stands might also affect the nutrient 
balance, as well as the type of detrital input on a seasonal basis (Bilby and Bisson 1992). 
Furthermore, several studies (Trotter 1995; Bilby et al. in press) in the western Pacific 
Northwest suggest that declines in coho populations in many coastal watersheds may be 
linked with significant losses in trophic productivity and nutrient transport downstream of 
reaches in which salmon spawn and die. Understanding of nutrient production and 
cycling on the OESF, however, is largely speculative. 

4.4.2.21 Cumulative effects - Description of Contributing Actions and 
Ownerships 
Terminology. Cumulative effects with respect to riparian and aquatic environments are 
those impacts on the riparian and aquatic system that result from the effects of the present 
action added to the impacts of other past, present, or reasonably foreseeable future 
activities across all land ownerships. This section does not address physical or biological 
impacts that are not directly or indirectly associated with riparian systems or their habitat 
functions. 

Other ownerships: Ongoing/expected activities and their anticipated effects. DNR- 
managed lands comprise approximately 2 l percent of the land base lying within the 
boundaries of the OESF (see Map 4). Federal lands managed by Olympic National Park 
and Olympic National Forest occupy roughly 36 percent of the land base. An additional 
39 percent comprise private industrial forest lands and Indian tribal lands. Less than 5 
percent are private, non-industrial forest lands. 

Lands withiir Oiympic National Park are managed, and will be managed for the 
foreseeable future, as wilderness for conservation and recreational purposes. Cumulative 
effects on riparian systems resulting from park management are relatively minimal. Park 
lands adjacent to or within the OESF contain few mads and no commercial resource- 
extraction enterprises that would disturb physical or biological functions and processes. 
River systems on the OESF have evolved with natural disturbance regimes characteristic 
of park lands, which include landslides, debris flows, water turbidity associated with 
upstream glacial sediment input, fires, bfowdown, and forest-disease outbreaks. 
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Relatively high natural background sedimentation rates, therefore, are an important aspect 
of the OESF. 

Lands within Olympic National Forest have been managed principally for timber 
extraction. resulting in similar types and rates of resource impacts as observed on DNR- 
managed lands (see Sections 4.4.2.2b and 4.4.2.2~). A greater percentage (i.e., about 55 
percent) of USDA lands support mature second-growth and late-successional riparian 
forests than on DNR-managed lands, which could indicate that aquatic-resource 
conditions have not been compromised as much in these areas. However, rates of 
landsliding and road densities are roughly the same on USDA- and DNR-managed lands, 
suggesting that cumulative impacts to riparian systems might he within the same order of 
magnitude. The USFS expects that resources will be better maintained, protected, and 
restored with the upcoming implementation of the President's Forest Plan. An evaluation 
of cumulati~e effects and implications of the President's Forest Plan are provided in the 
plan's draft supplemental environmental impact statement (USDA and USDI 1993). Most 
of the USDA-managed lands are classified as Late-Successional Reserves. These areas 
might expect few additional impacts associated with timber harvest and road building, 
since these activities would be limited or restricted under the President's Forest Plan once 
it is adopted; however, many riparian systems will continue to respond to past activities 
that have left a legacy of mass wasting and road failures (e.g., see O'Connor and Cundy 
1993; M c H e q  et al. 1995; USDA and DNR 1995). 

Indian reservation and private commercial lands have been intensively managed for 
timber production. Little to no late-successional riparian forests exist on private 
timberlands and relatively little exists on reservation lands (J. Hatten, Hoh Tribe, Forks, 
WA, pers. commun., 1993; E. Currence, Makah Tribe, Neah Bay, WA, pers. commun., 
1994; B. Naughton, Quileute Tribe, LaPush, WA, pers. commun., 1994). Riparian 
protection has varied on private timberlands from no buffer or other means of riparian 
conservation, prior to Washington Forest Practices riparian regulations, to limited 
protection under the current rule minimums (WFPB 199%). Indian reservation 
timberlands have received little to minimal riparian protection, typically lower than or 
comparable to Washington Forest Practices Rules minimums. Information on future 
management of tribal lands is not available. Riparian conservation on private timberlands 
probably will continue to be implemented by Washington Forest Practices Rules 
minimums. In February 1996, the Washington Forest Practices Board adopted a new 
riparian function module (WFPB 1996) that will replace the one currently found in the 
watershed analysis manual (WFPB 199511). This version potentially strengthens 
protection for coarse-woody-debris and shade sources by increasing the minimum 
assessment zone widths for debns recruitment in western Washington from 66 to 100 
feet. Therefore, observed depletions in long-term sources of woody debris within 100 
feet of the channel margin might require additional prescriptions for protecting wood 
sources. The module assessment also requires that all channels with gradients less than 20 
percent be analyzed; this designation typically includes Type 4 and some Type 5 Waters. 
In addition. channel migration zones (CMZs) will also be evaluated in order to assess the 
potential for channel meander to affect the ability of existing and future riparian stands to 
provide long-term sources of coarse woody debris and shade. 
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Managing according to forest practices regulations includes the following current and 
anticiuated effects. It is exvected that water quality would be imuroved somewhat in the 
long term, via wider buffers and greater regulation of EPA water-quality regulations (see 
draft water quality module, WFPB in prep.). However, temperature and sedimentation 
will continue to be a problem because of the legacy of past disturbances (e.g., chronic 
landsliding, aggraded channels, decreased shade potential). Blowdown will persist until 
solutions are found to reduce uindthrow potential; private and federal landowners are 
stymied by the same lack of information and programmatic approach to addressing 
windthrow that has reduced the ability of DNR to find successful solutions. New forest 
practices guidelines for assessing riparian functions are expected to result in improved 
protection of stream shade and debris recruitment, although full protection cannot be 
guaranteed because: (1) buffer widths in each WAU ultimately are set by a prescription 
team, who may or may not select as a standard the 100-feet width minimum used during 
the scientific assessment of coarse-woody-debris recruitment potential; and, (2) most 
buffers have not been tested or monitored long enough (i.e., several decades) to determine 
their long-term success. Hydrologic change associated with forest harvest in the rain- - - - 
dominated precipitation zone, which encompasses most of the proposed Experimental 
Forest, will continue to be problematic because relatively little data exist to guide 
management and the Washington Forest Practices Board watershed analysismanual 
(WFPB 1995b) does not address this issue. In addition, roads will remain a major 
problem because there are no mechanisms for developing inter-party road plans necessary 
for minimizing the number of duplicated roads on adjacent ownerships. The high density 
of road networks across all land ownerships will continue to present problems for routine 
and effective road maintenance and abandonment, until all landowners adopt 
comprehensive road plans. There currently is a mechanism for requiring such plans 
today; WAC 222-24-050(1) requires DNR to use this authorit). to prevent road-related 
damage to fish, water, and capital improvements. This regulation, however, is not 
invoked on a routine basis. Road plans often are required only after significant material 
damage has occurred. DNR currently is conducting road-maintenance and abandonment 
training, to update landowners and operators on current road-construction and 
maintenance standards. 

Ability of DNR to influence cumulative effects. Although DNR manages only about 
one-fifth of the land within the area designated as the Olympic Experimental State Forest, 
the department directly influences the nature and degree of cumulative impacts to aquatic 
and riparian habitat in many of the major OESF watersheds, through its proprietary (i.e., 
state trust lands) and regulatory (ie., state and private lands) programs. Land ownerships 
are situated such that national park and national forest lands occupy the headwaters and 
upper reaches of many main river systems (i.e., Queets. Hoh, Bogachiel, Sol Duc, 
Calawah, Deep, Twin). Others. including the Clearwater, Solleks, Kalaloch, Mosquito, 
Goodman, and Glallam Rivers, are mostly or entirely situated in the large blocks of DNR 
trust lands. The remaining (i.e., Quillayute, Dickey, Ozette and other tributaries to Ozette 
Lake, Sekiu, Hoko, Pysht) rivers lie almost entirely on private industrial timberlands. 

DNR has the greatest control over basinwide management practices in the large blocks of 
state-managed land, particularly where they adjoin federal ownerships. Federal acreage 
adjacent to state trust lands primarily arc managed as wilderness (Olympic National Park) 
and Late-Successional Reserves (Olympic National Forest). Roughly 58 percent of the 
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776-km2 (299 miz) Hoh River drainage area, for example, is administered by the national 
park for wilderness resource protection and recreation. DNR manages more than one-haif 
of the remaining drainage area in the mid-section of the Hoh River basin, which coincides 
with some of the principal salmonid spawning and rearing habitat in this system. Hence. 
the department can exert considerable control over riparian and aquatic habitat viability 
by reducing cumulative impacts of forest practices on these lands, in addition to other 
watersheds primarily occupied by DNR-managed lands. 

DNR has the least control over the lower portions of most river systems on the western 
Olympic Peninsula. These areas lie primarily in private timberlands along the coastal 
plain, on Indian tribal lands (i.e., Queets. Hoh, Quileute, Ozette, Makah Reservations), or 
within the wilderness coast strip of Olympic National Park. 

Approximately 33 percent of DNR-managed lands comprise single legal sections (e.g., 
sections 16 and 36) that are scattered and isolated within a matrix of private and national 
forest lands. The department only administers a few square miles within the Bogachiel, 
Quillayute, Sol Duc, Dickey, Ozette, Sekiu, Hoko, Pysht, Deep, and Twin Creek 
drainages. Hence, the ability of DNR to influence the degree of cumulative effects in 
these basins is greatly diminished. Interior-core riparian buffers on state-managed land, 
for example, may prove to be ineffective in moderating adverse cumulative impacts to 
salmonid habitat when these buffers only exist on a few miles of a 60-mile long river. 

Current conditions. Current riparian conditions in areas harvested prior to the 
enactment of 1993 Washington Forest Practices Rules reflect the minimal protection 
previously afforded to streams and streamside forests. In most cases, although not all, 
land managers followed the rules of the time and placed small (i.e., typically less than 25- 
foot wide) buffers to no buffers on streams. In addition, a high percentage of these thin, 
exposed buffers have long since blown down. Consequently, many of the immature 
riparian stands (e.g., less than 35 years old) on private and DNR-managed lands currently 
are depleted of large conifer trees as long-term sources of coarse woody debris, stream 
shade, robust forest structure, and stand compositional diversity. 

Cumulative impacts of past management practices in all commercial timberlands on the 
western Olympic Peninsula have degraded aquatic and riparian habitat significantly. Past 
practices have left a legacy of long-term resource impacts that have contributed 
measurably to current watershed conditions. such as high rates of landsliding and road 
failures. Recent watershed assessments performed in several major river basins on the 
OESF (e.g., Hoh. Sol Duc, Calawah, Glallam, Pysht, Deep) indicate that past harvest and 
road-building practices, although acceptable at the time, typically have resulted in mass 
wasting, channei-bank instability, loss of coarse-woody-debris sources, conversion of 
conifer-dominated riparian forests to deciduous-dominated, and high road-network 
densities. These practices are described in Sections 4.4.2.2b and 4.4.2.2~ as they relate to 
resource impacts. They include sidecast road construction. use of stream channels as 
roads and yarding or splash-damming conduits, tree harvest to stream edges, stream 
cleaning of organic debris, heavy broadcast burning that destroyed or degraded organic 
soil layers, no constraints on road locations or densities, and loss of side-channel, flood- 
plain, and wetland habitats. 
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Such disturbances are common to most land ownerships because such harvest and road- 
building practices were standard for the era @re-1980s) and often were carried out by the 
same contractors. For example, many of the roads were built by the same contractors 
during the same period of time on private. state-managed, and USFS lands in the Sol Duc, 
Calawah, Bogachiel. Queets, Clallam, and Pysht drainages. Hence, the same type and 
frequency of road and landing failures, as described for state-managed land in Sections 
4.4.2.2(b) and (c), have occurred on private and federal holdings (e.g., M. Erickson, 
USFS Sol Duc District. Forks, WA, pers. commun., 1994; P. Waldrip. Rayonier 
Timberlands, Forks. WA, pers. commun., 1994). Timber contracts were won by the same 
assemblage of purchasers on private, state, and federal lands during the 1960s-1980s, 
resulting in similar styles of harvest disturbance to riparian forests and stream habitat. In 
addition, private lands previously managed by one timber company are now split between 
se~eral independent companies who must deal with similar disturbance regimes created 
by the original landowner. For example, much of the private land in the northwestern 
part of the OESF was owned during the mid-1900s by Crown Zellerbach Timber 
Company; several decades later, this area is now owned by a number of timber 
companies, including (Cavenharn) Hanson Natural Resources Company, Green Crow, 
and Rayonier Timberlands. Along the Strait of Juan de Fuca, private and state land 
managers alike are dealing with intensive aquatic and riparian degradation that occurred 
as a result of widespread railroad logging around the turn of the c e n t u ~ .  

Hence, private, state. and federal forest managers have inherited a similar set of riparian 
habitat conditions and concerns throughout the OESF, including streams devoid of coarse 
woody debris. extensive channel-bank instability and flood-plain alteration associated 
with heavy-equipment operation in channels, and wholesale conversions of watershed 
riparian forests to alder and shrubs. As a result, most stream channels on the OESF have 
similar histories with respect to cumulative effects, although present management 
strategies for addressing long-term problems have differed by ownership. 

In-stream restoration projects, including cooperative efforts between several landowners 
and agencies, have been undertaken on private, state, and federal lands to address 
cumulative impacts to fish habitat. These projects, however, have been limited in scope 
and size relative to the extensive demand for restoration across all land ownerships. 
Ongoing restoration projects include: ( I )  COHO project (WDFW, DNR, Hoh Tribe, and 
others); (2) Deep Creek restoration project (Lower Elwha S'KIallam Tribe, USFS, Merrill 
& Ring Timber Company, Rayonier Timberlands, DNR); (3) Sol Duc - Calawah 
watershed restoration OJSFS Sol Duc District); and, (4) various other projects. including 
extensive road-sidecast pullback efforts (DNR Olympic Region; USFS Sol Duc District; 
Rayonier Timberlands). Efforts to secure additional funding for restoration projects, 
including cooperative ventures, continue with several recently submitted proposals to 
internal and external h d i n g  sources. 

Estuaries and nearshore continental shelf. The OESF has few well-developed 
estuaries, other than those found at the mouths of the Quillayute and Pysht Rivers. 
Estuaries are geographically limited and small in size because the continental shelf is 
narrow and relatively steep near the land margin; in addition, most coastal valleys are 
narrow, thereby limiting the lateral extent of estuarine environments. Although little 
research has been done on estuarine conditions in the OESF, past and present dredging 
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activities suggest that they are sensitive to sediment input and have been altered 
measurably by mitigation practices. Whereas both the Quillayute and Pysht River mouths 
were used as ports for ocean-going ferries and barges around the turn o f  the century. they 
currently are too shallow to allow passage of more than light recreational boats due to the 
aggradation o f  sediments transported from upstream reaches. Old docks in the town o f  
Mora (Quillayute estuary) are now stranded from the current waterline by infilled 
channels and channel bars; furthermore, the river bed is highly aggraded for 
approximately 3 river miles upstream of  Mora. Chronic sedimentation o f  the lower 
Quiflayute River system has required extensive dredging in order to maintain a harbor for 
the town o f  LaPush. In addition, the mouth of the Quillayute River has been shifted 
permanently to the south bj a rock jen). to confine the river mouth and create a deeper 
harbor. 

Estuaries and the nearshore continental shelf are temporary storage areas for sediment 
delivered downstream by rivers, prior to sediment transport offshore by marine currents. 
It is reasonable to assume that the documented increases in sediment delivery rates on 
private. state, and federal lands upstream (see Section 4.4.2.2b), when combined, would 
increase the susceptibility o f  estuaries to sedimentation and associated habitat 
degradation. Although little data have been published on Olympic Peninsula estuaries, 
the extensive aggradation o f  the Quillayute River and evidence of  sediment burial o f  algal 
beds in the LaPush (Quillayute) harbor (A. Shaffer, Quileute Fisheries, LaPush, WA, 
pers. commun., 1994), as well as previous sedimentation and dredging o f  the Pysht 
estuary, suggest that cumulative effects of  sedimentation, both in time and space, are a 
significant concern in the proposed Experimentaf Forest. Accelerated rates of  channel 
sedimentation result in greater rates of  sediment deposition in near-shore marine 
environments. Consequently, reducing sediment delivery to streams from upland sources 
would reduce the need for channel dredging and vulnerability o f  estuarine habitats to 
sedimentation. 

Additional relevant information. A desired outcome of the Olympic Experimental 
State Forest plan is to maintain and enhance habitat on lands administered by the 
department and to foster partnerships with adjacent landowners in forestwide efforts to 
protect and restore aquatic and riparian resources. DNR does not intend that landowner 
partnerships be considered as part of  the HCP agreement with USFWS. Rather. 
partnerships are viewed as part of  achieving the overall mission of  the OESF, and this 
information is included to aid the development of  agency procedures for the OESF. DNR 
recognizes that many cumulative-effects issues can only be addressed through 
cooperative efforts with adjacent landowners, particularly where DNR-managed land 
comprises a small fraction o f  the watershed land base. Partnerships are expected to result 
in greater awareness o f  basinwide cumulative effects, oooled efforts to understand and - 
minimize additional impacts, and interagency restoration projects. It is expected that 
experimentation across ownership boundaries will contribute toward better understanding - 
ofcumulative effects and the complex interactions between physical, biological, and 
anthropogenic factors. The Olympic Peninsula represents a unique laboratory for 
studying cumulative effects because wilderness and resewe lands adjacent to the OESF in 
Olympic National Park and Olympic National Forest not only offer control sites for 
experiments but also provide rare opportunities for paired studies and comparative 
research in unmanaged and managed landscapes. 
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4.4.2.3 Evaluation of Proposed Alternatives in the OESF -- 
Riparian Habitat 
In the following discussion, OESF Alternative 1 corresponds to the No Action alternative 
(i.e., current practices). The Unzoned Forest alternative is OESF Alternative 2, and the 
Zoned Forest alternative is OESF Alternative 3. The riparian conservation strategies for 
Alternatives 2 and 3 are identical. Hence, the types and levels of impact associated with 
management or conservation activities carried out under either alternative are expected to 
be the same for most riparian habitat components. Where differences occur between 
Alternatives 2 and 3, the types and levels of impact are discussed explicitly. 

4.4.2.3a Mass wasting and channel-bank instability 
The level of protection for mass-wasting sites (e.g., landslides, channel-hank collapse) in 
the OESF potentially is the same or greater for the Unzoned Forest and Zoned Forest 
altemattves than the No Action alternative. All alternatives establish interior-core 
riparian buffers that would he managed similarly to minimize mass-wasting processes and 
reduce the likelihood of sediments enterina stream channels via landslides, debris flows, - 
channel-hank erosion, and other forms of mass movement. The OESF action alternatives, 
however, provide a greater assurance that these interior-core buffers will remain intact by 
buffering the interior core with an exterior buffer, where necessary, to reduce the 
likelihood of windthrow and other catastrophic or chronic disturbances to streams and 
streamside forests. 

ALTERNATIVE 1 
The No Action alternative provides a moderate to moderately high level of protection for 
mass-wasting sites. This alternative currently offers a moderate level of protection in the 
OESF because it has not been applied consistently across all DNR-managed lands. 
Today, roughly 55 percent of riparian areas are protected by actively managed buffers that 
have average widths comparable to the interior-core buffers described in Section 4.4.2.2b 
(see Table 4.4.5), whereas the remaining 45 percent are afforded protection that meets or 
minimally exceeds current Washington Forest Practices Rules for Riparian Management 
Zones (RMZs) (WAC 222-30-020(3); WFPB 1995~). Present riparian-buffer strategies 
are inadequate in cases where buffers established according to forest practices rules have 
failed to minimize ma~s-~ast ing disturbances or supply sufficient sources of coarse 
woody debris to the channel. 

DNR intends to apply interior-core riparian buffers consistently across all DNR-managed 
land on the OESF, in order to implement fully the departmental policies set forth in the 
Forest Resource Plan (1992). The Olympic Region expects that it will take another 
several years to achieve this objective due to the volume of fieldwork required to 
estabhsh buffers that meet on-the-ground conservation needs. Full implementation of 
these policies likely will result in a moderately high level of protection to riparian and 
aquatic systems from mass-wasting disturbances on the OESF. Nonetheless, DNR cannot 
guarantee that mass-wasting events related to forest management activities will be 
avoided. or that the No Action alternative will result in a high level of protection, because 
many channel margins and headwalls are still responding to harvest and road-building 
disturhances that occurred several decades ago (e.g., sidecast deposits that have not yet 
failed but potentially will collapse in the future). In addition, the success of buffers in 
preventing mass wasting often cannot he measured on time scales shorter than 10 to 20 
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years because it takes a relatively long period of time for root systems, which anchor soils 
to hitlslopes, to decay (Ziemer 1981; Sidle et al. 1985). Hence, the level of certainty is 
reduced that all interior-core buffers will serve their intended purpose. 

DNR does not intend to prevent natural hillslope and channel-margin failures, as such 
occurrences are vital to creating and maintaining downstream spawning and rearing 
habitats (e.g., Naiman et al. 1992). Hence, full implementation of the No Action 
alternative likelv will result in a rate of mass wastine more characteristic of the natural - 
disturbance regimes in which streams evolved on the western Olympic Peninsula. 
Reduction in artificially high sedimentation rates should decrease the likelihood of . - 
channel-bed scour, aggradation of streams and estuaries, and changes in channel 
morphology, thereby improving the quality and quantity of aquatic habitat. 

ALTERNATIVE 2 
Interior-core riparian buffers have proven inadequate in situations where hlowdown 
continues to reduce the size of or eradicate buffers (see Section 4.4.2.2dl. The Unzoned 
Forest alternative decreases this potential by expanding the width of the riparian buffer 
via an exterior buffer whose configuration will be designed to lower the probability of - - 
windthrow (see Figure 4.4.1). Hence, this alternative probably will result in similar levels 
of protection for unstable ground where windthrow is not an issue, and greater levels of 
protection where exterior buffers are established to moderate windthrow potential, than 
the No Action alternative. 

Under this alternative, long-term monitoring and research in riparian systems arc 
. . , expected to improve understanding of mass-wasting processes in DNR-managed 
, , ,:.s::, 

,, , landscapes, such that management strategies can be modified and strengthened over time. 
.. A structured research and monitoring program is not offered under the No Action 

alternative. 

ALTERNATIVE 3 
The Zoned Forest alternative has the same outcome as the Unzoned Forest altemative. 
See Alternative 2. Section 4.4.2.3a. 

4.4.2.36 Windthrow 
The Unzoned Forest and Zoned Forest alternatives potentially provide more protection to 
windthrow-prone riparian areas than the No Action alternative because the addition of an 
exterior buffer expands the overall width of the riparian buffer, thereby increasing the 
distance between the stream and the edge of the riparian buffer. Where it has been 
determined with certainty, via simulation modeling or field data, that windthrow is not an 
issue, the No Action and two OESF action alternatives would be implemented similarly 
(i.e., no established exterior buffer) and provide the same levels of riparian protection. 

ALTERNATIVE 1 
The No Action alternative provides a variable amount of protection from wind 
disturbances to streamside forests. which ranges from adequate to inadequate depending 
on local site characteristics. Current evidence suggests that buffers comparable to the 
interior-core buffers have been diminished or eradicated by successive windstorms in 
some exposed valley bottoms. Hence, the ability of these buffers to remain intact and 
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upright can be jeopardized, thereby decreasing the likelihood of interior-core buffers to 
supply continuous sources of coarse woody debris, stream shade, bank stability, and other 
key functional elements. Where the probability of wiudthrow is lower and the interior- 
core buffers are sufficiently wide to withstand windstorms, the No Action alternative 
protides a relatively high level of protection to streams and streamside forests. With few 
data and little understanding of windthrow processes to guide management strategies, 
however, the success of various riparian-buffer configurations in reducing windthrow is 
hard to predict. 
ALTERNATIVE 2 
The exterior buffers of the Unzoned Forest alternative (Figure 4.4.1) expand the width of 
the iuterior-core buffers (see Table 4.4.6), thus conceivably increasing the protection of 
streamside buffers from edge effects associated with hind disturbance and upland 
management practices. The ability of exterior buffers to protect the integrity of interior- 
core buffers along each stream reach of interest, honever, is confounded by the fact that 
little quantitative information or management guidance currently exists for how and when 
to establish such buffers. On the western Olympic Peninsula, DNR is faced with a 
limited pool of knowledge concerning forestry-windthrow interactions and a highly 
fragmented forest in which the remaining stands (i.e., 30 percent of the forest base) are 
susceptible to edge effects. Hence, the purpose of the experimentation program for 
designing exterior riparian buffers is to explore new methods and approaches for creating 
and maintaining windfirm streamside forests. This research and monitoring program 
would benefit not only riparian conservation and management in the OESF but also, 
hopefully, an understanding of riparian processes and management needs in west-side 
forests of the Pacific Northwest. 

Some risk to maintaining the integrity of interior-core buffers in mature stands will be 
incurred as a result of manipulative research and experimentation in exterior buffers. It is 
expected, however, that wind susceptibility will be no greater in experimental exterior 
buffers placed in mature forests than currently is the case in interior-core riparian forests 
with no additional exterior buffer. 

The Unzoned Forest alternative should yield a greater likelihood for long-term protection 
of riparian forests than the No Action alternative because it incorporates a strategy for 
enhancing the future conditions of these streamside areas. Approximately 70 percent of 
riparian stands are young plantations less than 30 years old or are primarily deciduous. 
Under the Unzoned Forest alternative, management strategies include manipulating 
stands to generate windfirm. robust trees capable of moderating edge effects, as well as 
restoring compositional and structural forest diversity. 

ALTERNATIVE 3 
The Zoned Forest alternative has the same outcome as the Umned Forest alternative. 
See Alternative 2, Section 4.4.2.3b. 

Additionat relevant background information for the OESF 
The Unzoned Forest and Zoned Forest alternatives employ exterior buffers according to 
stream type, average widths of which were estimated by qualitatively evaluating historic 
patterns of windthrow resulting from average winter storms on the OESF (see Section 
4.4.2.2d) and by reviewing local wind-buffer trials. These average widths are regarded as 
starting hypotheses pending the outcome of windthrow experiments on the OESF. This 
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experimental program is designed to test different methods for protecting riparian buffers 
from wind and upland disturbances. The experimental program will require research, - - 
experimental harvest designs, and long-term monitoring. 

Experimentation would occur in some, but not all, exterior riparian buffers. The goal of 
these experiments would be to determine successful methods for protecting the integrity 
of interior-core buffers, which then could be extrapolated to sites witb similar features 
(e.g.. topographic relief, stand characteristics, prevailing wind directions). Stand 
manipulation in exterior buffers might range from complete to partial to no harvest, in a 
variety of tree spacing and stand geometric configurations. Complete harvest at a 
particular site would occur only where meteorological data, modeling, or other 
documentation indicate that windthrow does not occur. Experimental stand 
manipulations would be carried out simultaneously witb management activities in upland 
areas to minimize disturbances and increase ecological compatibility (i.e., reduce the 
number of abrupt, wind-prone stand edges). Light partial harvest, with maximum tree 
removal of 33 percent by volume. would occur in exterior buffers not included in the 
experimental program. Subsequent removals of 33 percent by volume would only occur 
provided the remaining 66 percent comprised mature, windfirm, compositionally and 
structurally diverse forest stands. This means that an additional 33 percent by volume 
may not be removed, following the initial harvest, until that 33 percent has been replaced 
by mature trees that are capable of meeting criteria for windfirmness, shade, coarse- 
woody-debris recruitment, etc. (i.e., harvest once every rotation in adjacent upland 
stands). This interim measure would be in effect until experimental results could be 
applied confidently to all portions of the OESF. 

4.4.2.3~ Coarse (large) woody debris 
The No Action, Unzoned Forest, and Zoned Forest alternatives potentially provide a 
similar level of protection to source areas for long-term recruitment of coarse woody 
debris to stream channels (see Figure 4.4.1) via the interior-core buffers. The Unzoned 
Forest and Zoned Forest alternatibes would supply greater sources of coarse woody debris 
to the riparian flood plain and forest floor than the No Action alternative. 

ALTERNATIVE 1 
The No Action alternative likely would result in retaining sufficient short- and long-term 
sources of coarse woody debris for streams in the OESF. The best present understanding 
of wood recruitment to streams in the western Pacific Northwest (e.g., McDade et at. 
1990; Van Sickle and Gregory 1990) is that the majority of coarse woody debris 
originates within a distance of one site potential tree height of the active channel margin. 
A smaller percentage of wood is transported to a particular channel reach from landslides 
on adjacent hillslopes or from upstream via channel flows. In the absence of information 
specific to the OESF, DNR ascribes to this line of reasoning as a suitable starting 
hypothesis for future evaluation of recruitment processes. 

Under this alternative, average interior-core buffer widths for each stream type 
established on the OESF are greater than, or approximately equal to, the site potential bee 
height for a 50-year growing cycle and 70- to 90-percent of the site potential tree height 
for a 120-year growing cycle. Table 4.4.7 compares interior-core buffer widths for each 
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stream type with site potential tree heights for 50-, loo-, and 120-year growing periods. 
Representative site potential tree heights for each stream type were calculated for the 
OESF (R. E. Bigley, DNR, Olympia, pers. commun., 1995) by: (1) identifying streams of 
known type on soil-survey maps registered by orthophotos; (2) determining average site 
indices for growth potential from survey data for soils commonly encountered on stream 
banks and flood plains; (3) calibrating site indices to account for species-composition and 
elevational differences typically found between lower-elevation (e.g. Type 1-3) streams 
and higher-elevation (e.g., Type 4-5) streams; and, (4) employing tree-height tables 
compiled by Wiley (1978). 

Riparian buffers under the No Action alternative are considered potentially adequate for 
long-term wood recruitment to streams, because the majority of riparian corridors in the 
OESF currently do not support large, old conifers but likely will do so m the future once 
adequate streamside buffers are established. Current management strategies, under the 
Forest Resource Plan (1992) should lead to replenished streamside forests. As described 
in Section 4.4.2.2e(2), past forest management practices have resulted in many riparian 
areas that contain few large conifer logs in stream channels and minimal potential for 
wood recruitment from young plantations or alder-dominated stands. Full 
implementation of the No Action alternative across the proposed Experimental Forest 
should promote regeneration of big conifers in streamside forests, which would restore 
coarse-woody-debris recruitment potential to streams. In 70 percent of riparian areas in 
the OESF (i.e., young plantations), such restoration of big conifers might take much 
longer than 40 years. In the remaining 30 percent, which contain trees greater than about 
70 years old. minimal timber extraction would result in greater retention of coarse- 
woody-debris sources. 

The No Action alternative potentially provides a moderate to high amount of protection 
for long-term recruitment of coarse woody debris to the flood plain and riparian-forest 
floor. In low-gradient, alluvial channels on DNR-managed lands, the interior-core buffers 
will encompass the active flood plain (i.e., 100-year flood plain) but might or might not 
incorporate older flood-plain surfaces and the full extent of the riparian forest floor, 
depending on local topography. In higher-gradient, confined reaches, the interior-core 
buffers likely will incorporate flood plains and riparian forest floors in their entirety. 

ALTERNATIVE 2 
The Unzoned Forest alternative would result in similar levels of protection for short- and 
long-term recruitment of coarse woody debris to streams, via the interior-core buffers (see 
(I), Section 4.4.2.3c), compared to the No Action alternative The exterior buffer in the 
Unzoned Forest alternative, however, would expand the overall width of the protective 
riparian buffer to I00 percent, or greater, ofthe 120-year site-potential tree height in areas 
prone to windthrow (see Tables 4.4.6 and 4.4.7). The exterior buffer thus would increase 
the riparian area in which generation of large conifer trees, as potential sources of coarse 
woody debris, would occur. Timber harvest in the exterior buffer, which on average 
would be comparable to a light partial harvest (i.e., 33 percent removal by volume per 
rotation), should retain an adequate source of large conifer trees for eventual recruitment 
to the stream. In areas where hardwoods dominate riparian forests, efforts would be 
emphasized to manipulate stands such that a more natural balance of hardwood and 
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conifer densities be achieved. Stand conversions would occur only where physically and 
ecologically feasible. Since the primary objective of the exterior buffer is to promote 
robust, windfirm trees that shield the interior-core buffer from external disturbances (e.g., 
wind, management activities on adjacent land), the retention of large dominant and co- 
dominant trees would be emphasized. Hence, this alternative also would provide a greater 
source area for long-term recruitment of coarse woody debris to the riparian-forest floor 
than the No Action alternative (see Figure 4.4.1). In addition, this alternative would 
yield greater source areas for recruitment of large downed logs on the flood plains. 
Flood-plain logs are critical for regulating flow velocities and sediment transport, and 
providing off-channel habitat for fish when riparian areas are flooded. 

ALTERNATIVE 3 
The Zoned Forest alternative has the same outcome as the Unzoned Forest alternative. 
Scc '4lternative 2, Section 4.4.2.3~. 

4.4.2.3d Water quality 
As summarized in Section 4.4.2.2g, the principal causes of degraded water quality in the 
OESF are stream sedimentation and water temperatures exceeding state and federal 
water- quality standards. Streamside buffers presently are considered the best mechanism 
for moderating temperature and sedimentation problems in Washington (e.g., J. Schuett- 
Hames, Washington Department of Ecology Southwest Regional Oflice. Water Quality 
Program, Olympia, pers. commun., 1994), provided that buffers are wide enough to: (1) 
reduce the potential for sediment delivery over and above natural background 
sedimentation rates; (2) supply adequate shade to regulate water temperatures; and, (3) 
assure long-term sources of coarse woody debris that will regulate stream flow and 
sediment discharges (see Section 4.4.2.3~). Streamside buffers, however, need to be 
established in conjunction with other water-quality controls (e.g., road-maintenance 
plans, stand hydrologic maturity) to resolve sedimentation and water-temperature 
problems. 

Pesticides and herbicides currently are not used in riparian areas on the OESF. It is 
expected that this regional policy would not be changed under the Unzoned Forest or 
Zoned Forest alternative. 

4.4.2.3d(I) Water quality: Sedimentation and roads 
The Unzoned Forest and Zoned Forest alternatives have a greater potential for regulating 
the frequency and volume of sediment delivery to streams than the No Action alternative. 
Stream sedimentation processes include mass wasting (see alternatives evaluation in 
Section 4.4.2.3a) and surface erosion from hillslopes and roads. Hillslope surfsce erosion 
is a minor factor on the western Olympic Peninsula, whereas road erosion is a dominant 
concern (see Section 4.4.2.2~). 

ALTERNATIVE 1 
The No Action alternative provides a moderate level of protection to streams from 
sedimentation associated with mass wasting {see (I), Section 4.4.2.3a1 and road erosion. - 
An unavoidable consequence of building roads, however, is that the hydrologic regime of 
the hillslope is altered permanently by removing substrate and constructing impervious 
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surfaces to water infiltration. Roads on the OESF, therefore, will continue to impact the 
delivery of water and water-transported sediment to channels regardless of how well they 
are sited, conshucted, maintained, and abandoned. 

Currently, no consistent program exists for monitoring and tracking road-network 
conditions, other than through the recollections of unit foresters, notes on timber-sale 
proposals, road surveys performed approximately every 6 years, and annual requests for 
site repairs (e.g., culvert replacements, ditch cleanouts, landslide clearance). Major road 
constmction and reconstruction generally are performed by the timber buyer, rather than 
the DNR road-maintenance crew. Road construction typically is considered by DNR on a 
harvest-unit basis, often without adequate evaluation of the impact of each road on the 
physical and biological conditions of the watershed as a whole. particularly with respect 
to increasing road densities. Each new road potentially adds an additional conduit for 
water and sediment delivery directly to stream channels, rather than through natural 
pathways (e.g., water percolation to the ground-water table) that create lags in the timing 
and volume of delivery (Harr et al. 1975,1979; Harr and McCorison 1979; Jones and 
Grant in press). Roads effectively expand the stream-drainage density, in some cases by 
an order of magnitude, particularly during periods of high discharge (e.g., Grant 1986). 

ALTERNATIVE 2 
The Unzoned Forest alternative likely would provide a moderate to high level of 
protection to streams fiom mass wasting (see (2), Section 4.4.2.3a) and road erosion. 
Larger buffers (i.e., interior and exterior buffers combined) under this alternative would 
contribute substantially toward reduction of overland sediment runoff from surface- 
erosion sites (e.g., roads, yarding and skidder trails, ground-based harvest units) outside 
the riparian buffers, based on present understanding of the relationships between 
sediment-travel distance. vegetation density, and sediment-delivery potential (e.g. see 
Megahan and Kidd 1972; Reid and Dunne 1984; Burroughs and King 1989). Greater 
overland transport distances and vegetation density generally correspond to a decreased 
potential for sediment delivery to streams. In addition. comprehensive road-maintenance 
plans would provide greater assurance that surface-erosion and water-drainage problems 
associated with roads would be evaluated and corrected, such that the likelihood of 
sediment delivery to channels via overland transport and road drainages would be - 
reduced. Furthermore, this alternative provides a strategy for minimizing new road 
construction via long-term landscape planning (described in the draft HCP). 

ALTERNATIVE 3 
The Zoned Forest alternative has the same outcome as the Unzoned Forest alternative. 
See Alternative 2, Section 4.4.2.3dtl). 

4.4.2.34(2) Water quality: Temperature 
The No Action. Unzoned Forest, and Zoned Forest alternatives potentially provide the 
same level of protection to stream temperatures, via forest-canopy shade supplied by 
interior-core riparian buffers, although the latter two alternatives may result in slightly 
greater protection via the application of an exterior-wind buffer. The intent of the outer 
buffer is to help reduce the potential for blowdown; windthrow often compromises the 
ability of the inner buffer to maintain windfirm stands that provide adequate stream 
shade. Stream water temperatures are regulated by the amount of canopy cover provided 
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year-round and by the channel surface area exposed to solar radiation which is, in tum, 
affected by the channel width relative to its depth. Sediment aggradation is a principal 
cause of stream widening on the OESF and is being addressed via reductions in the 
frequency, volume. and timing of mass-wasting and surface-erosion events (see Section 
4.4.2.3d(l)). Year-round canopy cover is important for insulating streams from summer 
heat and fluctuations in winter temperatures. 

ALTERNATIVE I 
The interior-core buffers established by the No Action alternative potentially are wide 
enough to supply 80 to 100 percent of stream shade, provided that streamside canopies 
are dominated by mature conifers. This evaluation is based on a comparison with buffer 
widths recommended by several studies in the Pacific Northwest for meeting stream 
shade requirements (Steinblums 1977: Steinblums ct al. 1984; Beschta et al. 1987). 
Riparian buffers are described as potentially wide enough to provide shade because many 
currently provide inadequate stream shade on a year-round basis. At least 70 percent of 
riparian forests on DNR-managed land are dominated by deciduous species or immature 
conifers. Hence, it might take from 20 to 100 years to regenerate conifer-dominated 
forests capable of supplying sufficient canopy cover to moderate stream water 
temperatures. 

ALTERNATIVE 2 
Similar to the No Action alternative, the interior-core buffers established by the Unzoned 
Forest alternative potentially are wide enough to supply 80 to 100 percent of stream 
shade, provided that streamside canopies are dominated by mature conifers. Under this 
alternative, proposed exterior buffers are expected to provide additional canopy cover in 
riparian areas offering less than 100 percent shade availability. There is little difference 
among the alternatives with regard to meeting water-temperature objectives although the 
Unzoned Forest alternative may provide slightly greater protecQon to the physical 
integrity of the interior-core buffer via the exterior wind buffer. Therefore, all 
alternatives are expected to permit regeneration of streamside forest canopies, over time, 
that will maintain stream temperatures within acceptable ranges for sustaining fish and 
macroinvertebrate populations. 

ALTERNATIVE 3 
The Zoned Forest alternative has the same outcome as the Unzoned Forest alternative. 
See Alternative 2, Section 4.4.2.3d(2). 

4.4.2.3e Water quantity (stream flow) 
Given the fact that the assumed relationships between timber harvest and watershed 
hydrologic regimes are largely hypothetical (see Section 4.4.2.2g(4)), discussions of the 
various alternatives with respect to their effect on water quantity are speculative. The 
potential for regulating the quantity and timing of surface runoff to streams in the OESF 
probably is relatively greater with the Unzoned Forest alternative than with the No Action 
or Zoned Forest alternatives. Regulating road-surface runoff and hydrologic functioning 
of watershed forests are primary issues in the No Action and two OESF action 
alternatives. 



ALTERNATIVE 1 
The No Action alternative probably has a relatively small chance of regulating road- 
drainage volumes because there are thousands of miles of active and inactive roads 
which, under current operating policies and costs, cannot be maintained adequately by 
DNR road crews. In addition, maintenance on a considerable proportion of roads on 
DNR-managed lands in the Experimental Forest is largely dependent on road-use 
contracts associated with individual timber sales, whicb means that road-drainage 
problems sometimes are not rectified in a timely fashion. Inactive or abandoned roads are 
not maintained on a routine basis. New roads are built without evaluations of the existing 
road densities and the potential for affecting peak and low stream flows with the addition 
of new ditchlines. 

The No Action alternative similarly has a small probability of regulating water yields 
associated with timber harvest. The DNR state-lands program has no programmatic 
sponsorship of the Washington Forest Practices Board (1995) watershed analysis, which 
is the primary regulatory vehicle by which management-related changes in hydrologic 
regimes are detected and corrected. Hence, regulatory watershed analyses are not 
scheduled according to any time line and may not be initiated for years to decades. 
DNR's Olympic Region currently has no other methods for analyzing water-quantity 
processes and creating management strategies to address identified problems. Even 
though the forest practices methods have not been tested through application over time 
and the regulatory watershed analysis process may not be invoked in every watershed, the 
hydrology module developed for that process is the tool most likely to be used by the 
region during landscape planning when water quantity is an issue. 

ALTERNATIVE 2 
The Unzoned Forest alternative is expected to better regulate hydrologic maturity and 
road-drainage functions and densities than the No Action alternative. Under the Unzoned 
Forest alternative, silvicultural practices would include clearcuts and partial cuts. 
However, since its long-range intent is to disperse such practices, the Unzoned Forest 
alternative likely would reduce the discrepancies in average stand ages, structures, and 
compositions across the OESF. The working hypothesis is that clearcut patches would be 
fewer, smaller, more broadly spaced, and better integrated with partial-harvest units and 
habitat conservation areas than under the No Action or Zoned Forest alternatives. As a 
result, water yields possibly would be more adequately controlled than currently is the 
case, particularly in the many 500-acre or larger watersheds that have been harvested 
entirely during the last decade. In addition, comprehensive mad-maintenance plans 
would assure routine monitoring and maintenance of road ditches and cross drains, as 
well as analyses of the effects of adding new roads to the transportation network. 

The Unzoned Forest alternative would provide new knowledge of water issues in the 
proposed Experimental Forest. A priority research goal would be to gain a better 
understanding of hydrologic processes on the western Olympic Peninsula that would yield 
more sound, long-term approaches to managing water resources. 

ALTERNATIVE 3 
Comprehensive road-maintenance plans under the Zoned Forest alternative likely would 
reduce the potential for road-drainage problems, similar to the Unzoned Forest 
alternative. Experimentation and research would also improve understanding of 
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hydrologic processes and impacts of forest management on water quantity. Conservation 
and management strategies, however, would tend to promote intensive harvest (i.e., 
clearcuts) in the uplands to compensate for restricted silvicultural opportunities in the 
habitat conservation areas. Concentrating intensive harvest in certain portions of the 
landscape likely would contribute toward measurable changes in the hydrologic regimes 
of those areas Hence, this alternative would probably provide greater regulation of water 
volumes and discharge rates than would the No Act~on alternative, but less control than 
the Unzoned Forest alternative. 

4.4.2.3f Nutrient productivity 
ALTERNATIVE 1 
Present understanding of nutrient cycling and the effects of forest management on 
nutrient budgets is limited. Based on the information supplied in Section 4.4.2.211 with 
regard to nutrient productivity, however, it appears that the No Action alternative would 
provide some level of detrital nutrients to stream channels via the interior-core buffers. 
This evaluation assumes that forests along the stream bank are primary sources of 
dissolved nutrients and organic detritus (e.g., woody debris, leaves, needles, insects) 
delivered directly to streams. Given that a complete understanding of nutr~ent cycles is 
lacking in managed and unmanaged landscapes, however, the long-term success of any 
action altemative in maintaining nutrient productivity is uncertain. It is expected that the 
No Action alternative would maintain nutrient input from sources proximal to stream 
banks because streamside forests would be managed to produce mature, compositionally 
and structurally diverse stands. In addition, small-order streams are protected with 
riparian buffers, which enhances their ability to generate and deliver nutrients to the 
watershed channel network. 

ALTERNATIVE 2 
The Unzoned Forest Alternative is expected to afford relatively the same level of 
protection to nutrient sources as the No Action alternative, via the interior-core buffers. 
The addition of exterior buffers might enhance the urotection of nutrient sources. - 
especially if wind or other externally generated disruptions of physical and biological 
processes in interior-core buffers is a factor. In addition, this alternative could imvrove 
nutrient productivity and delivery to streams because it incorporates a long-term strategy 
for enhancing the future biodiversity of riparian forests. Loss or degradation of interior- 
core buffers could have detrimental effects on nutrient productivity and cycling. 

ALTERNATIVE 3 
The Zoned Forest alternative has the same outcome as the Unzoned Forest altemative. 
See Alternative 2, Section 4.4.2.3f. 

4.4.2.39 Microclimate 
The ability of r~parian buffers to moderate climatic conditions in the transitional areas 
between terrestrial and aquatic environments depends on their lateral and longitudinal 
extent relative to the scale of the watershed, as well as the proximity and intensity of 
natural and management-related edge effects. Few data are available from the western 
Olympic Peninsula, or elsewhere in the Pacific Northwest, pertaining to the effects of 
forest management on riparian microclimate conditions. Studies in upland forests (Chen 
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et al. 1992, 1993) show, however, that patch sirs and configuration, orientation relative to 
prevailing wind directions, and stand ages, among other factors, influence key 
microclimate parameters. These parameters include relative humidity. light and wind 
penetration, and air and soil temperatures. It is assumed that these microclimate 
functions are important in riparian forests on the Experimental Forest as well. 

ALTERNATIVE 1 
The No Action alternative is expected to provide some of the key parameters controlling 
microclimate by eventually establishing mature, compositionally and structurally diverse 
riparian forests on most streams (i.e.. approximately 94 percent) in the OESF. Wider 
buffers than employed in past decades, as well as establishing buffers where they did not 
exist previously, would contribute toward moderating air and water temperatures and 
relative humidities. Current buffers do not protect microclimate adequately in many 
instances. For example, establishing functional microclimate buffers on streams might 
take as much as 100 years in some areas where mature forests are nonexistent on one or 
either side of the channel. It is unknown how effective inierior-core buffers might be in 
regulating microclimate; however, generating mature riparian buffers along most streams 
should improve future microclimate conditions over present ones. 

ALTERNATIVE 2 
A primary working hypothesis of the Unzoned Forest alternative is that riparian 
microclimate would be improved by placing dual buffers (i.e., interior-core and exterior) 
on both sides of streams, and by minimizing edge effects associated with land 
management activities adjacent to riparian buffers. The Unzoned Forest alternative 
provides wider buffers, with the interior and exterior buffers combined, than the No 
Action alternative. Hence, it is expected to provide better regulation of microclimate 
parameters than current practices. In addition, the experimental approach to designing 
exterior buffers in conjunction with adjacent harvest units, and rigorous research in 
exterior buffers, are expected to improve scientific and management understanding of 
microclimatic processes in riparian environments. 

ALTERNATNE 3 
The Zoned Forest alternative has the same outcome as the Unzoned Forest alternative 
See Alternative 2, Section 4.4.2.3g. 

4.4.2.3h Riparian system functions 
The Unzoned Forest and Zoned Forest alternatives potentially provide greater protection 
to combined physical and biological functions of riparian systems than the No Action 
alternative. Buffers applied under any alternative require adjustment on the ground to 
ensure adequate protection of physical and biological processes at each site. The methods 
for evaluating and adjusting buffer widths under the OESF action alternatives, however, 
ensure a more systematic and interdisciplinary analysis of conservation measures 
necessary to accommodate riparian functions and the complex interactions between 
physical and biological processes in riparian systems. 

ALTERNATIVE 1 
Under the No Action alternative, riparian buffers typically are established by applying the 
Washington Forest Practices (1995) Rules minimums for Forest Practices RMZs and then 
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expanding these riparian zones to incorporate mass-wasting processes on a site-by-site 
basis (see discussion of average interior-core buffer widths, Section 4.4.2.2b). These 
evaluations generally do not analyze all known important physical and biological 
functions of riparian areas in any systematic fashion. Consequently, some buffers 
established on the basis of mass-wasting concerns might not provide adequate protection 
for other key riparian functions (e.g., debris inputs, microclimate regulation). In general, 
the No Action alternative is expected to provide some moderate level of protection for 
stream and stream-bank physical and biological processes in most cases. However. 
process interactions between the streamside and flood plaidriparian environments might 
not be incorporated by buffer protection in some instances. 

ALTERNATIVE 2 
The Unzoned Forest alternative provides a more systematic and scientifically rigorous 
method than the No Action alternative for evaluating riparian conservation needs to 
achieve successful protection of known key physical and biological functions and their 
interactions. The process for designing buffers under this alternative would involve 
applying standard buffer widths, as determined by the statistical analysis described in 
Sections 4.4.2.2b (interior-core buffers) and 4.4.2.313(4) (exterior buffers), and adjusting 
them on the ground to meet site requirements. This process would provide greater 
assurance, than does the No Action alternative, that buffers would be sufficiently wide to 
accommodate an assemblage of functions and processes on a site-by-site basis, 
particularly where unstable channel margins and hillslopes are not a factor. Figures 4.4.4, 
4.4.5, and 4.4.6 demonstrate one of several potential scenarios for adjusting buffer widths 
to accommodate site conditions. Figure 4.4.4 shows the application of interior-core and 
exterior buffer widths, as standard measures. to a segment of the Clallarn River and its 
tributaries. Figure 4.4.5 compares these buffer widths with a riparian buffer designed 
solely to protect unstable channel banks and adjacent billslopes; the latter was developed 
from a field-verified mass-wasting inventory of the area. Figure 4.4.6 shows one example 
of how standard buffer widths (i.e., Figure 4.4.4) could be adjusted to accommodate 
mass-wasting sites and wind protection on the ground. The resulting buffer in this 
scenario is the outermost line at any given site on Figure 4 4.5. as is represented in Figure 
4.4.6. This figure shows one possible contiguration that actually would be implemented 
to meet riparian conservation objectives for maintaining physical and ecological functions 
of the riparian system. Another possible configuration would involve adding the standard 
exterior (wind) buffer to an interior-core buffer designated on the basis of field-verified 
mass-wasting inventories (i.e., Figure 4.4.3 with an added exterior wind buffer). The 
ultimate buffer designation, however, likely would be some combination of these 
configurations, as determined via field analyses, that yielded adequate protection for 
mass-wasting sites, key physical and biological riparian functions, and riparian stands 
prone to windthrow. 

The Unzoned Forest alternative also provides an avenue for gaming better knowledge of 
the complex interactions between physical and biological processes in riparian 
environments. Research and long-term monitoring are expected to yield information that 
would contribute toward improved scientific and management understanding of riparian 
systems. 
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ALTERNATIVE 3 
The Zoned Forest alternative has the same outcome as the Unzoned Forest alternative 
See Alternative 2, Section 4.4.2.3h. 

4.4.2.3i Cumulative effects 
Section 4.4.2.2i describes current conditions, present and expected actions, and 
anticipated effects of such actions with respect to cumulative impacts across all land 
ownerships on the western Olympic Peninsula. 

ALTERNATIVE I 
The No Action alternative provides greater protection to riparian resources and likely has 
a greater potential for reducing cumulative impacts of forest practices than do current 
practices on other nonfedaral forest lands, which typically meet or fall below Washington 
Forest Practices Rules minimums (see Section 4.4.2.2i). Future management plans of 
private and tribal landowners are not known to DNR; it is unknown whether other 
nonfederal landowners will develop HCPs for their lands or deviate substantially from 
management via forest practices rules minimums. The No Action altemative probably 
provides less protection to riparian resources and potential cumulative impacts of forest 
practices than does the President's Forest Plan for Late-Successional Reserves in 
Olympic National Forest because riparian buffer widths are smaller and relatively more 
timber volume will be removed from DNR-managed riparian forests. 

Current degraded aquatic and riparian habitat throughout managed lands on the OESF 
suggest that private, state, tribal, and federal entities have not provided adequate riparian 
protection in the past. The No Action altemative, President's Forest Plan. and new 
Washington forest practices assessment guidelines for riparian functions (WFPB 1996), 
as well as new regulations that could be formulated from these guidelines, will contribute 
measurably toward long-term reduction in cumulative impacts. In the short term (e.g., 
next several. decades), however, stream and wetland systems throughout the Experimental 
Forest will continue to exhibit lingering health problems associated with past 
management practices; that is, management-related landslides, road failures, and stream 
aggradation will persist for some time as a result of the lag effect in hillslope and channel 
response to disturbance events. 

Stream buffers on DNR-managed lands are expected to reduce cumulative impacts of 
forest management by: (1) minimizing sedimentation associated with landslides and 
channel-bank erosion to streams. wetlands, and estuaries; (2) enhancing sources of coarse 
woody debris and shade for streams and wetlands; and, (3) restoring or retaining mature, 
compositionally and structurally diverse streamside and wetland forests capable of 
providing bank stability. habitat components, some degree of wind and microclimate 
protection, and buffering of management-related disturbances on adjacent uplands. These 
positive effects complement riparian conservation strategies on adjacent national forest 
and vark lands. The No Action alternative should reduce the basinwide cumulative 
effects by minimizing riparian and aquatic disturbances from DNR-managed lands. 
Cumulatively, DNR and federal agencies control slightly more than half of the land base - - .  
in the OESF: Whether improved conditions on these lands can compensate for or 
influence substantially disturbances associated with more intensive resource extraction 
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and management on private timberlands is uncertain. However, improving riparian 
conditions on more than half of the land base is expected to contribute positively toward 
the enhancement and restoration of river and wetland systems as a whole in the 
Experimental Forest. These lands undoubtedly will not be subjected in the future to the 
level and intensity of riparian and aquatic disturbances observed from intensive timber 
harvest in the 1970s and l980s, so that riparian conditions can only improve with hmc. 

ALTERNATIVE 2 
The Unzoned Forest alternatives likely has a greater potential for reducing management- 
related disturbances on DNR-managed lands in the OESF than the No Action alternative. 
This alternative likely would contribute more toward minimizing cumulative effects in 
the long term because there is greater assurance that the integrity of riparian forests will 
be maintained via the combined interior-core and exterior buffers. These buffers are 
expected to reduce the frequency and intensity of harvest and road building impacts from 
upland areas on riparian and aquatic habitat, as well as the catastrophic effects of 
windstorm disturbances. Enhanced wetland protection under the Unzoned Forest 
alternative would also lower the rate and intensity of manapement-related im~acts to - 
watershed hydrologic regimes and important riparian habitat. In addition, comprehensive 
road-maintenance plans would substantially improve control of sediment and water 
delivery from roads by making routine inspections and timely maintenance a priority 
management practice. 

Given that the Unzoned Forest alternative would more successfully minimize cumulative 
effects on DNR-managed lands, it is likely that this alternative would contribute more 
substantially toward reducing landscape-wide cumulative effects in the long term. 
Greater protection of riparian fimctions and processes on DNR-managed lands potentially 
would enhance the positive effects of riparian conservation on Late-Successional 
Reserves and in national park wilderness, as well as offset, to some degree, the continued 
impacts resulting from lesser protection on private and tribal timberlands by providing 
healthy habitat and refugia. Intact riparian corridors between DNR-managed lands and 
adjacent federal lands would improve short- and long-term sustainability of aquatic and 
riparian habitat. For example, since the majority of destructive landslides and debris 
flows originate on steeper ground managed by the national forest and DNR, minimization 
of such disturbances would reduce the potential for basinwide stream sedimentation and 
estuary infilling that occurs regardless of management practices on private and tribal 
lands. 

Like the No Action alternative, the Unzoned Forest alternative is expected to contribute 
toward reduction in basinwide cumulative effects over the long term. The same adverse 
impacts associated with past management legacies. however, are expected regardless of 
which alternative is implemented. Limited monitoring has occurred on private, state, and 
federal lands in the OESF; therefore, the ability to assess quantitatively the effect of past, 
present, and foreseeable future actions currently does not exist. 

ALTERNATIVE 3 
The Zoned Forest alternative has the same outcome as the Unzoned Forest alternative. 
See Alternative 2, Section 4.4.2.3i. 



Table 4.4.1 : Comparison of regulated Forest Practices RMZ 
widths (WFPB 1995~)  with riparian-buffer 
widths established by current practices to 
protect unstable ground in some areas of the 
OESF (i.e., 55 percent of state-managed lands 
in the Experimental Forest). 

Riparian buffer widths in the latter category are given as statistical means, plus or minus a 
standard deviation. (hd = horizontal distance; sd = slope distance) The number of 
samples ranged from 100 to 300 for each stream type. 

Riparian buffer widths 
(current practices) 

mean = 141-146 hd 
1461 140 ft slope 

distance (sd) 

Stream type 

1 
stream width 175 ft. 

1 
stream width <75 ft. 

2 
stream width >75 ft. 

2 
stream width <75 ft. 

RMZ widths 
(Forest Practices criteria) 

100 ft. 
horizontal distance (hd) 

75 ft. hd 

3 
stream width >5 ft. 

3 
stream width <5 ft. 

Blanks are place-holders for standard deviations; numbers will be added during editing following 60-day 
public comment period. 

100 ft. hd 

75 ft. hd 

4 

5 
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mean = 131-136 ft hd 
136*-' ft. sd 

50 ft. hd 

25 ft. hd 

mean = 88-95 ft. hd 
9 5 ~ '  ft. sd 

NIA 

NIA 

mean = 78-96 ft. hd 
96*-' f t  sd 

mean = 85-105 fi. hd 
1051t ' ft. sd 



Table 4.4.2: Status of known fish stocks in the Olympic 
E~~erimentaI State Forest (modified from WDF 

The following fish stocks are listed by genetic stock, type of stream run, and health status. 
as per the Salmon and Steelhead Stock Inventory (WDF et al. 1993). DNR's Olympic 
Region entered into a verbal agreement with affected Native American tribes, the 
Washington Department of Fish and Wildlife, and the Korthwest Indian Fisheries 
Commission to work toward protection of listed salmon and steelhead stocks. 

CLASSIFICATION: Genetic stock: Native or Non-native 
Type of Run: Wild, Composite, or Cultured (e.g., hatchery) 
Stock status: HEALTHY, CRITICAL, DEPRESSED, EXTINCT, 

UNKNOWN 

' Additional information from the Science Advisory Team, OESF riparian conservation strategy 
(S. C. Shaw, team lead, DNR Forest Practices Division, Olympia, WA) 

Summer 
Steelhead 

Cutthroat 
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Present' 
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Table 4.4.2 cont'd: Status of known fish stocks in the 
Olympic Experimental State Forest 

Species 

Fall Chinook 

Spring Chinook 

Summer 
Chinook 

Fall Chum 

Coho 

Summer Coho 

Fall Coho 

Sockeye 

Winter 
Steelhead 

Summer 
Steelhead 

%throat 

River. Stream. or Lake 

Sekiu Sail Waatch 

NEAR 
FXTINCTION 

Native N 
Wild 
UNKNOWN I 
Mixed Mixed Mixed 
Wild Wild Composite 

Native 
Wild 

Sooes Ozette 

Native 
Cultured 

Cultured Wild 

Mixed Mixed 

Native 
Wild 
DEPRESSE 

Native 
Wild 

' Additional information from the Science Advisory Team, OESF riparian conservation strategy 
(S. C. Shaw, team lead, DNR Forest Practices Division, Olympia, WA) 
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Table 4.4.2 cont'd: Status of known fish stocks in the 
Olympic Experimental State Forest 

Species 

Fall Chinook Native Native 
Wild Wild 
HEALTIN HEALTHY 

Spring Chinook I 
Summer Native 
Chinook Wild 

HEALTHY 

Fall Chum Native Present' 
Wild UNKNOWN 
UNKNOWh' 

Fall Coho Native 
Wild 

Sockeye I 
I 

Winter Native Native 
Steelhead Wild Wild 

HEALTHY HEALTHY 

Summer 
Steelhead 

I I 
kdditional information from the Science Advisor* 

(S. C. Shaw, team lead, DNR Forest Practices Divis 

, Stream, or Lake 

Sol Due Lake Bogachiel 
Pleasant 

Native Natrve 
Compostte Wild 
HEALTHY HEALTHY 

Nan-Natr%e 
Composite 
HEALTHY 

Native Native 
Wrld Wild 
HEALTHY HEALTHY 

Present' Present' 
UNKNOWN UNKNOWN 

Present' 

Native 
Compos~te 
HEALTHY 

Native Native 
Composite Wild 
HEALTHY HEALTHY 

Native 
Wtld 
UNKNOWN 

Native Present' 
Wild UNKNOWN 
HEALTHY 

Unresolved Unresolved 
Wild Wild 
UNISNOWli 

Present' Present' 
LINLVOk'N I I UNLiOlVN 
'eam, OESF rtparian conservation strategy 
sn, Olympra, WA) 
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Table 4.4.2 cont'd: Status of known fish stocks in the 
Olympic Experimental State Forest 

River, Stream, or Lake 
I I C 

II Fall Chinook Native Native I Wild I Wild 1 
II HEALTHY HEALTHY 

II Spring Chinook I Native I Wild I 
R HEALTHY 

Summer Native Native 
Chinook Wild Wild 

Unknown 
Unknown 
UNKNOWN 

Native 
Wild 
HEALTHY2 

Native 
Wild 
UNKNOWN 

Summer Coho 

Fall Coho Native 
Wild 
HEALTHY 

Sockeye 

Winter Native Native Native 
Wild 
UNKNOWN 

Unresolved Native 1 Steelhead Wild Wild 1 
UhTKNOW UNKNOWN 

Cutthroat 

Queets Clearwater 

Native Native 
Wild Wild 

Native Native 
Wild Wild 
DEPRESSE DEPRESSE 
D D 

Native Native 
Wild Wild 
DEPRESSE DEPRESSE 
D D 

Unknown 
Unknown 
UNKNOWN 

Native Native 
Composite Composite 
HEALTHY HEALTHY 

Native Native 
Wild Wild 
HEALTHY HEALTI-IY t 
Native Native 
Wild Wild 

' Additional information from the Science Advisor). Team, OESF riparian conservation strategy 
(S. C. Shaw, team lead, DNR Forest Practices Diuision, Olympia, WA) 
' Status of stocks in Goodman and Mosquito Creeks (part of Usual and Accustomed Area for the 
Hoh Tribe) unknown 
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Table 4.4.3: State-listed plants likely to occur in riparian 
areas within the Olympic Experimental State 
Forest 

The following species are listed as endangered, threatened, sensitive. and in need of - 
monitoring b; the Natural Heritage Program (DNR 1994a), correlated with habitat and 
range information from Buckingham and Tisch (1979). For the purposes of this analysis, 
the term "riparian" is applied to wetlands and streams. 

CLASSIFICATION: T: Threatened 
S: Sensitive 
M: Monitor 

(MI, M2 = status unknown, more data needed; M3 = more abundant 
andlor less threatened than previously assumed) 

Species Name 

Anemone oregana var 
fe1ix 

A~oserrs elata 

1  opti is mplen@i~a Spleenwort goldthread S facultative' 

Botrychrum lanceolatum 

Caltha asarrfolra 

Carex anthoxanthea 

Carex huxbaumn 

Common Name 

Oregon anemone 

Tall agoserts 

Lance-leaved grapefern 

Caltha palustris 

Yellow-flowered sedge 

Buxbaum's sedge 

Crassula aquatica 

Eppactrs grganfea 

Merged EIS, 1998 

Rarity Status 

M3 

S 

Erythronium revolutum I Pink fawnlilly 

Indicator Status 

obligate' 

S 

M3 

S 

S 

Aquatic pygmy-weed 

Giant hellehorine 

S 1 facultative2 

facultative wetland2 

obligate2 

obligate' 

obligate2 

1 ' estimates based on field observations and examinations of voucher specimens and data supplied 
by other collectors Cpj. M. Buckingham, retired, Port Angeles, WA, pen. commun. to J. Gorsline, 
OESF Science Advisory Team, 1995) 
' Reed 1988, 1993 

M3 

S 

obligate2 

facultative wetland2 



Table 4.4.3 coned: State-listed plants likely to occur in 
riparian areas within the Olympic 
Experimental State 
Forest 

11 Species Name I Common Name I Rarity Status Indicator Status 1 
, I ,i 

/I Fawia crista-palti I Deer cabbage I M3 I obligate' 11 

II Hydrocotyle Water-pennywort I 1 obligate2 
ranunculoides 

- 
var. crista-galli 

- 

fl Polenxmrum carneum I Great polemonium T I facultative' 

- 

Plantago macrocarpa 

Poa laxijlora 

Poa marcida 

11 Scirpus atrocinctus I Black-girdled wool- I M3 I obligate2 

Sidalcea hendersonii facultative wetland2 

I 

Alaskan plantain 

Loose-flowered 
bluegrass 

Withered bluegrass 

I estimates based on field observations and examinations of voucher specimens and data 
supplied by other coilectors (N. M. Bucktngham, retired, Port Angeles, WA. pers. commun. to J 
Gorsline, OESF Science Advisory Team, 1995) 

Reed 1988. 1993 

S I obligate' Gentiana douplasiana 
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Swamp gentian 

S 

T 

M3 

obligate2 

facultativei 

facultative wetland2 



Table 4.4.4: Water-quality-limited streams in the Owmpic 
Experimental State Forest, 

These streams are listed as water-quality-limlted under Section 303(d) of the Clean Water 
Act, by the Washington Department of Ecology (1994) acting under the direction of the 
U.S. Environmental Protection Agency. 

WA- 19-1 040 

ittle Hoko River 

WA-20-2 150 

WA-20-2200 

WA-20-2270 

WA-20-2280 

Nolan Creek 

Anderson Creek 

WA-20-2300 I Willoughby Creek f Temperature 

Temperature 

Temperature 

Winfield Creek 

WA-20-2330 1 Rock Creek 

WA-20-2350 

WA-20-2400 
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Temperature 

Temperature 

WA-20-2500 

WA-20-2600 , 

Tower Creek 

Maple Creek 

Alder Creek Temperature 

Temperature 

Temperature 

Owl Creek 

Canyon Creek 

I 

Temperature 

Temperature 



Table 4.4.4 cont'd: Water-quality-limited streams in the 

Stream Segment 
Number 

WA-20-5010 

WA-20-5 100 

WA-20-5200 

Stream Name 

Coal Creek 

WA-20-5300 

WA-20-62 10 
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Parameters Exceeding 
Standards 

Temperature 

Dickey River, W.F. 

Dickey River. E.F. 

WA-20- 1 100 

WA-20-3000 

Temperature 

Temperature 

Dickey River, M.F 

Dickey River, N F. 

Temperature 

Temperature 

L 

Coal Creek 

Kalaloch Creek 

Temperature 

Temperature 



Table 4.4.5: Average riparian-buffer widths, rounded up to 
the nearest 10 feet, derived from a statistical 
analysis of buffer protection previously applied 
to about 55 percent of state-managed lands on 
the OESF (see text for discussion) 

Widths are expressed for each stream type as average horizontal distances measured 
outward from the active 100-year floodplain margin (generally coincident with the active 
channel margin in the OESF) on either side of the stream. 

Stream type 

1 

ll 100 ft. 
1 I/ 

Width of riparian interior-core buffer 
(horizontal distances) 

150 ft. 

2 

3 

Table 4.4.6: Average widths of the OESF exterior riparian 

150 ft. 

100 fi.  

Widths are expressed for each stream type as average horizontal distances measured 
outward from the interior-core buffer on either side of the stream. Widths are proposed 
as a working hypothesis and are based on local knowledge of windthrow behavior. 
Buffer widths and design will be evaluated through experiments in buffer design on the 
OESF. 

Stream type 

I 

2 

Width of riparian exterior buffer 
(horizontal distances) 

150 ft. 

150 ft. 

3 

4 
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Table 4.4.7: Comparison of average interior-core buffer 
widths, by stream type, with site potential tree 
heights based on 50-, 100-, and 120-year 
growing periods (see Section 4.4.2.3~ for 
discussionk 

100 ft 105 ft 153 ft 165 ft 

100 ft 105 ft 153 ft 165 ft 

100 ft (est ) 105 ft 153 ft  165 ft 
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Figure 4.4.1 : Schematic example of interior-core and exterior 
riparian buffers placed on a stream in the OESF 

The interior-core buffer includes the active channeljs), channel banks, and unstable ground 
associated with the banks, flood plains, and adjacent hillslopes. The average width is based on a 
statistical analysis of current management practices to protect unstable areas (see text). The 
exterior buffer includes part or all of the channel flood plain and will be designed experimentally 
with the purpose of protecting the interior-core buffer from wind and upland-management 
disturbances. 

*- - - 
Exterior Buffer 
(wind buffer) 

V 
Width set by 
experimental 

design 

Riparian Zone 

lnter~or-core ~ u f f e r  Intertor-core Buffer 
(mass-wastmg buffer) (mass-wasttng buffer) 

--- > 
Exterlor Buffer 
(wind buffer) 

V 
Width set by 
experimental 

design 

Figure not drawn to scale 
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Figure 4.4.2: Schematic example of a riparian buffer on a 

... . , 
,, .. 

The buffer (heavy line) encompasses the channei initiarion poinr and headwall upsiope of it (if :,,, : . , ,  , 

present), the active channel, and the channei banks ourward on either side to the topographic 
break in slope. 

BUFFER 
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Figure 4.4.3: Example of riparian buffers currently beina - 
applied on a portion of the CIaliam River 
landscape to protect unstabte channel banks 

Tiis  mass-wasting inventory was produced using fieid dara and evaluations of historical 
information. 

C l d l m  Ever 
Mass Wasting Potential 

example from the CI&m River Landscape 

Mass Wasking Potential area as defined 
for the Clallm. River Landscape Pian 
Contour Lines, 1% fao: intervals 

OESF Pianzing Document 
M '  3, 1995 
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Figure 4.4.4: Application of interior-core and exterior buffers 
to a segment of the Clallam River and its 
tributaries 

This example assumes rhat average widths are set distances; buffers have uot been adjusted to 
meet site-specific requirements for protecting unstable ground. Interior-core buffers average the 
same dimensions for the No Action and Action alternatives. Exterior buffers are added in OESF 
Alternatives 2 and 3.  

~~~ ~~ 

T-7 
/ External rcpanan buffet 

r.m: 
~~'';'.! 

Interior-core riparian buffer 

T31NRlZW Sec 8 
Scale 1 12.000 

Contour Interval = 40 fee: 
September 18, 1995 
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Figure 4.4.5: Comparison of interior-core and exterior 
buffers combined (dashed line; same as Figure 
4.4.4) with buffers designed in the field to 
protect mass- wasting sites (solid line) 

y7-J : External riparian buffer 

lzQI Mass-wasting buffer 

T31N RI2W- Sec. 8 
Scale 1:12,000 

Contour Interval = 40 feet 
September 18, 1995 
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Figure 4.4.6: One possible example of a buffer configuration 
that results from adjusting interior-core and 
exterior buffers (see Figure 4.4.4) to protect 
known mass-wasting sites (see Figure 4.4.5) 

This buffer would be fine-tuned on the ground to ensure that it meets known site requirements 
for protecting riparian physical and biological functions. 

~~ 
- 

T31N Rl2W - Sec. 8 
Scale 1 :12,000 

Contour Interval = 40 feet  
September 18. 1995 
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Matrix 4.4.2b: Summary of potential environmental 
consequences for OESF riparian strategy 

Alternative 1 - 
No Action 

lass wasting and 
hannel-bank instability 

Moderate to moderately 
high level of protection 
for mass-wasting sites, 
via interior-core 
buffers. Some 
uncertainty that these 
buffers will be adequate 
spatially or temporally 
to protect key physical 
channel and hillslope 
parameters. Sufficient 
protection potentially 
will exist everywhere in 
the OESF when FRP 
implemented fully. 

Variable protection 
from wind disturbances 
of riparian stands, 
ranging from adequate 
to none. No systematic 
or reliable, reproducible 
approach for treating 
wind-prone areas. 

Alternative 2 - 
Unzoned Forest 

Same or greater 
protection than 
Alternative 1. Greater 
protection from 
expanded buffers 
(interior-core and 
exterior combmed). 
Greater protection to 
integrity of interior-core 
buffers (via exterior 
buffers). Greater 
potential for research 
and monitoring to 
improve understanding 
of riparian systems and 
strengthen management 
strategies. 

Greater protection of 
windrhrow-prone 
riparian areas through 
exterior buffers. 
Experiments, designed 
to resolve problematic 
interactions between 
forest management and 
windthrow, will be part 
of research and 
monitoring program. 
Some potential risk for 
loss of buffer 
effectiveness, resultimg 
from experimentation. 
Greater potential for 
increased knowledge 
and long-term 
conservation benefits 
through experimental 
program. 

Alternative 3 - 
Zaned Forest 

Same as Alternative 2. 

Same as Alternative 2. 
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Alternative 1 - 
No Action 

I 
Zoarse woody debris Potentially sufficient 

short- and long-term 
sources of coarse woody 
debris for streams when 
FRP fully implemented. 
Currently, good wood 
sources are nonexistent 
to adeqnate, depending 
on site location. Where 
interior-core buffers 
have been established 
for mass-wasting 
protection, long-term 
recruitment potential is 
adequate. 

iediment and roads Moderate level of 
protectzon to streams 
from sedimentat~on 
(mass wasting and road 
erosion) when FRP fully 
implemented. Road 
mamtenance and repatr 
are adequate on some 
roads, but a large 
percentage stdl cause 
sedlmentatton problems. 

Nater temperature Potentially adequate 
stream shading under 
full implementation of 
FRP. Currently, shade 
availability is highly 
variable due to 
inconsistent riparian 
management zone 
practices (buffers 
nonexistent to adequate, 
depending on site). 

Stream flow Low potential for 
regulating road-drainage 
volumes or water yields 
associated with timber 
harvest 

Alternative 2 - 
Unzoned Forest 

Similar to Alternative 1 
for recruitment from 
interior-core buffer. 
Increased certainty of 
adeqnate supply due to 
expanded riparian 
buffers (interior-wre 
and exterior buffers 
comhimed). More 
certain supply of large 
wood to flood plain and 
riparian forest floor 
over time than 
Alternative 1, due to 
expanded buffers. 

Moderate to high levels 
of protection to streams 
from sedimentation 
(mass wasting and road 
erosion). Greater 
potential for regulating 
frequency and volume 
of sediment delivery to 
streams through 
aggressive maintenance 
program and controls on 
road-network densities. 

Increased certainty of 
adequate shadimg due to 
interior-core huffers, 
exterior buffers in wind- 
prone areas, and an 
emphasis on enhancing 
conifer component and 
canopy structural 
diversity in riparian 
management zones. 

Greatest potential for 
regulating quantity and 
timing of surface runoff 
to streams, minimizing 
impacts associated with 
drainage discharges to 
streams, and regulating 
forest hydrologic 
matnrity. Potential for 
new knowledge through 
monitoring and 
research. 

Alternative 3 - 
Zoned Forest 

Same as Alternative 2. 

Same as Alternative 2. 

Same as Alternative 2. 

Greater regulation of 
water volumes and 
discharge rates than 
Alternative 1, but less 
than Alternative 2. 
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lutrient productivity 

licroclimate 

.iparian system 
mctions 

Alternative 1 - 
No Action 

Expected to provide a 
large percentage of 
detrital nutrients to 
stream channels via the 
interior-core buffers, 
provided that FRP is 
fully implemented. 
Expectations are 
qualified by present lack 
of understanding 
regarding nutrient- 
cycling processes. 

~~~~~~~ 

Inadequate in some 
areas, especially where 
buffers are nonexistent, 
insufficiently wide, or 
fragmented. Expected 
to provide protection to 
at least some of the key 
microclimate 
parameters on as much 
as 94% of the streams 
over time, as FRP 
policies become fully 
implemented. 

Moderate level of 
protection in most 
cases, provided that 
FRP is fully 
implemented. 
Currently, the physical 
and biological 
conditions of most 
major stream systems 
are declining; this 
decline will continue 
unless FRP is fully 
implemented. 

Alternative 2 - 
Unzoned Forest 

Increased chance of 
providing adequate 
detrital nutrients via 
combined interior-core 
and exterior buffers, 
and emphasis on 
enhancing future 
biodiversity of riparian 
forests. Increased 
opportunities for 
research and monitoring 
of nntrient-cycling 
processes. 

Increased certainty of 
providing protection to 
microclimate 
parameters, due to 
expanded width of 
buffers (interior-core 
and exterior combined), 
and to improved 
management strategies 
resulting from research 
and monitorin,. in 
riparian buffers. 

Greater potential for 
protection due to more 
systematic and 
interdisciplmary 
approach to designing 
conservation measures; 
more consistent buffer 
strategies; aggressive 
road-maintenance plafs; 
and better integration of 
riparian and upland 
conservation strategies. 

Alternative 3 - 
Zoned Forest 

Same as Alternative 2. 

Same as Alternative 2. 

jame as Alternative 2. 
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4.4.3 Analysis of the Northern Spotted Owl Conservation 
Strategy for the Olympic Experimental State Forest 

Affected Environment 
The effectiveness with which the No Action, Zoned Forest, and Unzoned Forest 
alternatives address current and likely future threats to the viability of spotted owls on the 
Olympic Peninsula are a basis for evaluating these alternatives. Thus, it is necessary to 
understand current and likely future threats. how those threats are manifest (is.. thk 
information used to establish qualitative or quantitative measures of the threats), and how 
the three alternatives will address those threats in order to develop this evaluation. This 
section provides a brief summary and discussion of the current understanding of threats to 
spotted owls on the Olympic Peninsula, and information that can be used to evaluate 
those threats. 

Threats to Owls on the Olympic Peninsula 
There have been two major discussions and analyses of threats to the viability of spotted 
owls on the Olympic Peninsula, one presented by the recovery team in the federal Draft 
Recovery Plan for the Northern Spotted Owl (USDI 1992a), the other by the Reanalysis 
Team (Holthausen et al. 1994). These two teams discussed essentially the same risk 
factors, but used dierent approaches and information bases for their analyses. Many of 
the recovery team's interpretations were based on radio-telemetry and banding studies, 
conducted mostly on the Olympic National Forest between 1987 and 1991, and 
projections based on those data and then-current policies. The Reanalysis Team's 
interpretations were based on those data, plus 3 more years of banding studies that were 
expanded into Olympic National Park, extensive sampling of Olympic National Park that 
enabled a much better population estimate for that area, and an intensive radio-telemetry 
study of juvenile dispersal and survival. They used sophisticated computer modeling, a 
program that simulated spotted owl life hiqtories in response to actual and hypothetical 
landscape conditions on the Olympic Peninsula, to project responses of the owl 
population to different sets of assumptions and habitat conditions. Their projections for 
changes to habitat conditions in the future were developed under a substantially different 
federal forest management policy (USDA and USDI 1994b). 

The recovery team identified low population levels, declining populations, poor 
population distribution, habitat loss, population isolation, and natural disturbances as 
major threats to the viability of owls on the Olympic Peninsula. They estimated a 
population of 200, plus or minus 25 pairs, that was declining at an annual rate of 12 
percent. They characterized the current distribution of owls as a "doughnut" with owls 
largely restricted to the mid-elevation forests on mainly federal lands because timber 
harvests on lower elevation, mostly nonfederal lands had largely eliminated their 
capability as habitat. And. they expected that habitat loss due to timber harvest would 
continue at high rates under then-current management regimes. They presumed that the 
isolation of the Olympic Peninsula sub-population from other reproductive owls placed it 
at risk of extinction or inbreeding if catastrophic or stochastic events caused it to decline 
severely. Catastrophic fire and/or wind were predicted under a worst-case scenario to be 
able to reduce the habitat capability by up to 30 percent over 100 years (USDI 1992a). 
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Holthausen et al. (1994) presented different interpretations of risks to the viability of 
spotted owls on the Olympic Peninsula than did the recovery team (USDI 1992a). They 
estimated a population size of 282 or 321 pairs, depending on which set of assumptions 
they used. They cautiously estimated that the population was stable. Their evaluations of 
risk to the Olympic Peninsula sub-population posed by the spatial and ecological 
distribution of habitat generally concurred with those of the recovery team. They 
concluded that it was unlikely that owls would continue to occupy coastal lowlands in the 
OESF area without habitat on nonfederal land. The current plans for management of the 
Olympic National Forest have established large reserves in which owl habitat will be 
maintained and/or restored (USDA and USDI 1994a). In light of these management plans 
for federal lands. Holthausen et al. (1994) concluded that "...it is likely, but not assured, 
that a stable population would be maintained on portions of the Olympic National Forest 
and the core area of the national park in the absence of any nonfederal contribution of 
habitat." 

Holthausen et aL (1994) also evaluated the risks to viability of the sub-population posed 
by its isolation. They simulated the effects of establishing a significant (370,500 acres of 
high-quality habitat) chain of small reserves connecting owls in the southern Cascades 
and Olympic Peninsula. They concluded that these connecting reserves had little effect 
on the stability of the sub-population: in other words, isolation appeared not to be as 
serious a threat as the recovery team (USDI 1992a) thought. Based on their analyses, 
Holthausen et al. (1994) suggested that the total area managed for habitat on federal lands 
on the Olympic Peninsula is large enough that an otherwise stable population of owls 
would be robust to large-scale disturbances. 

An additional threat that both groups identified but could not quantify is the risk that 
barred owls (Strix varia) could outcompete spotted owls for h i t e d  resources, thus 
excluding them &om otherwise suitable habitat. 

Size of the Olympic Peninsula Owl Population 
The most up-to-date and rigorous estimate of the number of spotted owl pairs on the 
Olympic Peninsula was provided by Holthausen et al. (1994). They used three sources of 
data for their estimate: extrapoiations from the WDFW interagency spotted ow1 database 
for DNR-managed, private, and tribal lands (a nearly complete inventory of territorial 
owls); extrapolations from nearly complete inventories of territorial owls conducted by 
the USFS Pacific Northwest Research Station since 1987 on the Olympic National Forest 
(Forsman 1992a): and estimates of density for Olympic National Park based on 
extrapolating from the density of territories located in randomly selected sample areas 
(Seaman et aL 1992). The Olympic National Park density estimates are the results of 
preliminary analyses, and await incorporation of data from the 1995 field season and 
further statistical analysis to refine the point estimate and develop confidence intervals for 
the estimate.' Holthausen et aL (1994) used two sets of awmptions to develop two 

I Sraman (1995) reported results of completed analyses of Olympic National Park owl surveys. 
He estimated 229 owl pairs with a 90 percent confidence interval of 158-300 pairs. Combining his 
estimate with the two sets of assumptions of Holthausen et al. (1994) results in a revised estimate of 267- 
448 spotted owl pairs for the Olympic Peninsula. 
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estimates for the numbers of owl pairs on the Olympic Peninsula: a lower estimate 
derived by adding the known pairs (and, at least for DNR-managed lands, sites at which 
pairs had been observed in the past) on Olympic National Forest and DNR-managed 
lands to the estimated numbers in Olympic National Park; and a higher estimate derived 
by adding the known pairs and other sites where owls had been iocated but pairs not 
documented on Olympic National Forest and DNR-managed lands to the estimated 
numbers in Olympic National Park. Thus, they estimated either 282 or 321 pairs of 
spotted owls on the Olympic Peninsula? This is substantially more paus than previously 
estimated. For example, Thomas et al. (1990) estimated a population of 177 pairs, and 
the recovery team (USDI 1992a p. 41, 144) variously estimated 175 to 225 pairs and 175 
to 200 pairs. 

Trends in the Olympic Peninsula Owl Population 
Burnham et al. (1994) used data from banding studies between 1987 and 1993 to estimate 
the rate of change in the population of resident female owls on the Olympic Peninsula 
(the population of resident females ultimately equates to the entire population because 
they produce the juveniles that maintain the population). They estimated the annual rate 
of population change (a) for the Olympic Peninsula using: estimates of the annual 
probabilities of subadult and adult female survival; fecundity rates. i.e., the rates at which 
subadult and adult female owls produce female hatchlings; and. the "apparent" probability 
that juvenile female owls would survive 1 year (4). They estimated that, during the 
period 1987 to 1993, the population of resident female owls on the Olympic Peninsula 
declined at a rate of 5.3 percent per year (standard error 2.6 percent). 

Adult survivorship 
Survival rates are estimated based on annual re-observation of banded owls. Simulation 
modeling suggests that the survival rate of adult females is the aspect of spotted owl life 
history that most strongly influences rates of population change (Noon and Biles 1990). 
Estimates of adult female survival probabilities average 0.844 plus or minus 0.005 across 
the owl's range, and 0.862 plus or minus 0.017 for the Olympic Peninsula sub-population 
(Burnham et aL 1994). While their meta-analysis of survival rates across the range of the 
owl indicated that survival rates were declining, they found that these rates did not change 
durmg the study on the Olympic Peninsula. Survival rates fof males may be higher; 
Forsman (1992b) estimated annual survival probabilities for Olympic Peninsula males at 
0.893 plus or minus 0.026 for the period 1987-1992. 

Fecundity 
Average annual fecundity rates from 11 geographically distinct study area. varied from 
0.231 to 0.565; the median value was 0.323 (Bumham et al. 1994). Annual fecundity in 
the Olympic Peninsula study area was 0.380. or 0.76 young per pair per year. There is 
considerable annual variation in reproductive effort within and among sub-populations of 
spotted owls, and among individual owl pairs within years, e.g., Forsman et al. (1984) 
observed nesting in 16-89 percent (n = 62 percent) of pairs during a 5-year study in 

Ibid. 
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Oregon. Annual variation in fecundity in seven geo tinct areas with at least 
5 years of study ranged from 0.3 percent to 13.4 percent (coefficient of variation, 
median = 5.6 percent, see Thomas et al. 1993 Table 4-3). Annual variation in fecundity 
of the Olympic Peninsula sub-population was third highest, coeff~cient of variation = 10.2 
percent. Reproductive rates of owls on the Olympic Peninsula thus seem to be consistent 
with those observed elsewhere in the species' range, but annual variability in reproduction 
is relatively high. 

Juvenile dispersal 
Spotted owls leave their natal territories after their first summer. This dispersal appears 
to be innate (Howard 1960), and may function to maintain the species' distribution in 
available habitat and maintain genetic diversity among sub-populations (Howard 1960. 
Greenwood and Harvey 1982). Early studies of dispersing juvenile owls used backpack- 
mounted radio-transmitters (Forsman et al. 1984; Gutti&ez et aL 1985; Miller 1989) or 
relied on re-observations of owls banded as fledglings (Forsman 1992a) to track their 
movements and survival. These studies provided information on the directions and 
distances of movement, habitat associations. and survival rates. However, there is 
evidence that the relatively large, backpack-mounted radio-tags influenced survival 
(Paton et al. 1991) and reproduction (Paton et al. 1991; Foster et al. 1992) of adult owls 
(with the inference that they may have influenced behavior and survival of juveniles as 
well), and that emigration of banded owls from study areas causes underestimates of 
survival (Forsman 1992b). 

Dispersing juvenile owls in three study areas from the 1991 (Miller et aL 1992) and 1992 
cohorts (Forsman 1992b) were radio-tagged with much smaller transmitters mounted on 
their tail feathers (a new svstem with ~resumablv less effect on their behavior). These 
studies are beginning to provide important, additional information on habitat 
relationships, dispersal distances, rates of emigration, and survival probabilities. 
preliminary est&tes of first-year dispersal d&ances (% - 15.12 ot minus 0.98 
miles) of 11 1 juveniles from the Olympic Peninsula and the east slope of the Cascade 
Range (E. D. Forsman, USFS, Corvallis, OR, pers. commun., 1995) are similar to those 
reported by earlier radio-telemetry studies (Guttikrez et al. 1985; Miller 1989). Dispersal 
distances for 31 juveniles on the Olympic Peninsula ranged from 5.39 to 36.20 miles, and 
averaged 15.05 plus or minus 1.58 miles (E. D. Forsman, USFS, Corvallis, OR, pen. 
commun., 1995). In the four known cases of dispersal to and/or from ZINR-managed land 
in the OESF, owls banded as fledglings were recaptured 9, 14, 18, and 30 miles from 
their natal sites as adult or subadult members of pairs. 

Juvenile survivorship and estimating the rate of population change 
There are several sources of bias in the Burnham et al. (1994) estimate of 2.. the most 
serious of which is the negative bias introduced by using estimates of 4, the "apparent" 
rate ofjuvenile survival (Bumham et al. 1994; Wolthausen et al. 1994; Bart 1995). 
Burnham et al. (1994) attempted to account for this bias while examining their hypothesis 
that the population was declining. They calculated that the juvenile survival rate needed 
to be 0.413 for a stable Olympic Peninsula sub-population (Bumham et al. 1994 Table 9). 
which when compared to their estimate of 4 (0.245, Bumham et al. 1994 Table 5) 
suggests that their conclusion of a declining population was correct. Then, to correct 4, 
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they estimated emigration rates E. based on radio-telemetry studies of juvenile owls in the 
Roseburg, Oregon area and on the Olympic Peninsula and used those rates to estimate the 
"true" juvenile survival probability (S). They estimated S for aU study areas combined 
(1 1 areas across the range of the northern spotted owl) as 0.377 (standard error 0.060) and 
produced a less biased estimate of across all 1 l study areas of 0.916 to 0.993. 

However, Burnham et al. (1994) did not continue their analyses to the point of estimating 
adjusted S and the resultant h for the Olympic Peninsula. But, using their data and 
available methods. it is possible to do so (methods and calculations are summarized in 
Appendix D). Using the data and methods of Burnharn et al. (1994), S - 0.358, wdh a 
95 percent confidence interval of 0.147 to 0.645 (Appendix D). Comparing that range to 
the value needed to result in a stable Olympic Peninsula sub-population (S = 0.413, 
Burnham et al. 1994 Table 9) suggests that their analysis failed to support their 
hypothesis that the Olympic Peninsula sub-population is declining. In fact, solving fork 
using that estimate and range of S results in h = 0.984. with lower and upper estimates of 
0.915 and 1.068 for the Olympic Peninsula sub-population. 

Furthermore, Bumham et al. (1994) argued that they did not have area-specitic estimates 
of emigration rates, and thus could not derive area-specific, adjusted juvenile survival 
rates. But the E they used was derived by averaging over two study areas in which the 
estimates differ markedly (13157 = 0.228 Roseburg, OR, 11119 = 0.579 Olympic 
Peninsula, Burnharn et aL 1994). These areas are profoundly diierent in the degree to 
which owls are able to disperse from them to areas inaccessible to normal re-observation 
techniques. Roseburg i. entirely commercial forest lands, accessible by road throughout, 
and mostly surrounded by other study areas. In contrast, almost half of the owl habltat on 
the Olympic Peninsula study area is in Olympic National Park which is nearly roadless 
and extremely difficult to survey for owls. No other study areas border the Olympic 
Peninsula. Thus, while Holthausen et al. (1994) correctly note that the area-specific E 
and S should be viewed with caution because few data were used to derive them (they 
used a study of 35 owls over 2 years, one of which had an exceptionally mild winter that 
may have favored juvenile survival), there are some data and sound logic with which to 
develop an estimate of E specitic to the Olympic Peninsula. Holthausen et al. (1994) 
used data additional to that reported by Burnham et al. f 19%) to estimate E for the 
Olympics at 0.600 (standard error 0.083). This results in S - 0.612 (standard error 0.204). 
Mi le  this estimate is not conclusive, it suggests that survival rates may be substantially 
higher than the metapopulation estimate reported by Burnham et al. (1994). In fact, 
Holthausen et al. (1994) estimated h = 1.058 (standard error 0.065), using their Olympic 
Peninsula-specific adjustment of juvenile survival rates. Their estimate was not 
significantly different from A = 1, a stable population. They advised that this estimate be 
interpreted with caution for the reasons noted in the discuss~ons of juvenile survival. 

Geographic and Ecological Distribution of Spotted Owls and their Habitat 
Stand-level habitat relationships 
Old-forest stands are preferred by spotted owls m western Washngton and Oregon for 
nesting, roosting, and foraging; however, it appears that owls' reqwements become 
mcreasmgly general from nesting to roostmg to foragmg habttat (reviewed by Horton m 
press). While few owls have been found nestmg outside of old, unmanaged stands, some 
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use younger managed and unmanaged stands for roosting, and many use those stand-types 
(at least occasionally) for foraging (Thomas et al. 1990; Horton in press). The 
relationships of owls to forest stand conditions in the western Olympic Peninsula mirrors 
that observed throughout their range. Preliminary analyses of foraging habitat selection 
by 20 owls (Forsman 1991) showed that trend. 

Landseape-level habitat relationships 
Spotted owls are known to occur up to 3,500 feet in elevation in the western Olympic 
Peninsula, but no nests are known above 2,500 feet (Holthausen et al. 1994). Forests at 
these elevations are within the Sitka spruce. western hemlock, or silver fu zones 
(Henderson et al. 1989). Spotted owls feed primarily on medium-sized arboreal and 
semi-arboreal mammals, which reach their Iowest diversity and abundance within the 
owls' range in forests of these types (Carey et al. 1992). Owls in the western Olympic 
Peninsula use very large home ranges, probably because of the depauperate prey base 
(Carey et al. 1992). Forsman (m prep., cited in Holthausen et aL 1994) followed 10 pairs 
of owls on the western Olympic Peninsula, and they ranged over 4,497-27,309 acres 
annually 
(median = 14,271 acres). Their ranges encompassed 2,78743,448 acres of old-growth and 
mature forests (median - 4,579 acres), and pairs ranged more widely when old forests 
were scarce (r = -0.73, P = 0.10). The trend towards larger ranges in areas of scarce old 
forests is consistent with the findings of Carey et al. (1992) in southwestern Oregon. 
Lehmkuhl and Raphael (1993) compared the composition and other characteristics of 
various-sized circles around owl and random sites on the Olympic Peninsula. They found 
that the owl sites were located in concentrations of old forests at all scales examined. 

Distribution of habitat 
Forests in the western Olymp~c Peninsula above 3,000 feet in elevation are dominated by 
Pacific silver fu (Henderson et al. 1989) and offer little nesting, roosting, or foraging 
habitat to resident owls (Holthausen et aL 1994). Those forests occur almost exclusively 
on federal lands in the OESF area. In 1992, DNR contracted with WDFW to estimate 
and map land cover in the OESF area with an emphasis on classification accuracy of mid- 
and iate sera1 forests (WDFW 1994b). Washington Department of Fish and WWHe 
conducted a supervised classification of Landsat Thematic Mapper satellite imagery 
gathered in July 1991 to produce a digital map of the area that sorts land cover among 
nine categories: old-growth, large-saw, small-saw, pole, sapling, open canopyimixed 
conifer, open areas, water, and cloud~cloud shadow (Map 26). The analysis encompassed 
1.3 miltion acres of the northwestern Olympic Peninsula (Table 4.4.8). The majority of 
older forests, both above and below 3,000 feet in elevation, are in Olympic National Park, 
significant amounts are also on Olympic National Forest and on DNR-mamged lands 
(Table 4.4.8). Younger forests increase markedly in their dominance of the landscape 
from east to west (Map 26), such that the coastal plain of the western Olympic Peninsula 
is markedly depauperate of owl habitat. 

It is unlikely that productive spotted owl pairs can persist in coastal lowland forests of the 
western Olympic Peninsula without at least the maintenance of current habitat there 
(Holthausen et al. 1994). The persistence of a functional segment of the sub-population 
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in the coastal lowlands is likely to provide signifcant conservation benefits by 
maintakiig the geographic distribution of pairs on the Olympic Peninsula (potentially 20 
percent of the owls' range on the peninsula is in coastal lowlands with abundant DNR- 
managed land in the OESF), and maintaining owls over the range of ecological conditions 
they historically occupied. Both benefits are consistent with the philosophy of "spreading 
the risk" (Den Boer 1981; Thomas et al. 1990) by broadening the geographic and 
ecological distribution of the sub-population. 

Holthausen et al. 11994) concluded that retention of existincr habitat in the low-elevation. - 
coastal forests would result in a "...biologically signifcant contribution ..." by maintaining 
owls in that portion of their distribution. Their simulations predicted that maintaining aSl 
current habiiat on all nonfederal lands on the peninsula increased the numbers of 
occupying sites on both federal and nonfederal lands by about 20 percent over 
simulations based on no nonfederal habitat. 

Trends in Habitat 
Over half of the area of the northwestern Olympic Peninsula, 712,000 acres, is in younger 
forest cover or other open conditions, the great majority of these cover-types are the result 
of harvests of older forests within the past 40 years (Table 4.4.8, Map 26). Over 73,000 
acres of old-growth forests were harvested on the Olympic National Forest between 1974 
and 1988 (Morrison 1988). Approximately 119,000 acres of DNR-managed forests in the 
OESF are 30 years old or younger (DNR 1995d); the great majority of these young forests 
regenerated after harvests of older forests that were potential owl habitat. 

However, since about 1990, the rate of harvest of older forests that are potential owl 
habitat has slowed dramatically on the Olympic Peninsula. This reflects changing 
management practices by Olympic National Forest. DNR, and private landowners in 
response to policy changes (e.g., USDA and USDI 1994a) and legal requirements (the 
ESA, Washington Forest Practices Rules (WAC 222-16-080(1)(h))). It appears that a 
stable management policy for the Olympic National Forest wiU maintain and restore large 
areas of owl habitat (USDA and USDI 1994a) in areas of the Olympic Peninsula that 
currently support a large proportion of the sub-population. Future directions for policies 
and rules governing management of nonfederal forest lands are less certain. 

Population Isolation, Natural Disturbances, and Barred Owls 
Spotted owls on the Olympic Peninsula represent the most northwesterly segment of the 
species' distribution in the United States, with the most northerly extent of its range in 
extreme southwestern British Colombia. The Olympic Peninsula is surrounded to the 
west, north, and east by marine waters, and to the south by large areas of young-aged 
forest plantations and other developed lands. The nearest areas where owls are 
reasonably common are 200 miles to the south in the Oregon Coast Range and 75 miles 
to the east in the Cascade Range in southern Washington. Spotted owk on the Olympic 
Peninsula are effectively an isolated sub-population. Holthausen et al. (1994) simulated a 
variety of habitat and population configurations to examine threats to the viability of owls 
there. The only simulations in which a robust demographic connection to the Cascades 
sub-population made significant contributions to the viability of owls in the Olympics 
were those in which very few owls but much habitat remained in the Olympics (an 
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arbitrary reduction in owl numbers by 80 percent relative to habitat capability). They 
considered this to represent an "extremely unlikely" combination, and concluded that 
demographic isolation was not a significant threat to the sub-population so long as it is 
stable or nearly stable. And, they concluded that the stability of the Olympic Peninsula 
sub-population was primarily dependent on local habitat conditions. 

Holthausen et al. (1994) evaluated the effects of a worst-case fue by simulating a 
complete loss of habitat in portions of the eastern and northern Olympic Peninsula that 
are at high risk of iarge-scale fires (33 percent of federal land on the peninsula) 
(Holthausen et al. 1994 Figure 5). Their analyses suggested that the total area managed 
for habitat on federal lands is large enough that an otherwise stable population of owls 
would be robust to a disturbance of this scale. They discussed, but did not analyze, the 
effects of a large-scale windstorm on the western peninsula in combination with the 
simulated fue loss. They concluded that such a scenario would cause significantly greater 
impacts to the peninsula owl population, but that the combiiation was extremely unlikely. 
Their choice to forgo analysis of the impacts of a major windstorm on the western 
peninsula was reasonable because relatively little habitat currently remains on mostly 
DNR-managed and private lands on the wind-prone coastal plain (Map 26, Table 4.4.8). 

Barred owls have expanded their range into western North America and become 
increasingly sympatric with spotted owls over the past 40 years (Taylor and Forsman 
1976; Dunbar et al. 1991). Barred owls may displace and are known to hybridize with 
spotted owls (Dunbar et al. 1991: Hamer et al. 1994a). They have increased in abundance 
on the Olympic Peninsula, and will probably continue to do so (Holthausen et al. 1994). 
They are widely thought to have the potential to represent a threat to spotted owls in 
many parts of their range, including on the Olympic Peninsula (e.g.. Dunbar and 
Blackburn 1993; Thomas et al. 1993; Holthausen et al. 1994), but there is no way to 
pred~ct the long-term outcome of interactions among these congeners. Thomas et al. 
(1993) suggest that there is little that forest management can or should do to influence 
this outcome. 
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Matrix 4.4.3a: Management strategies for alternatives related to the 
OESF Planning Unit 

Alternative 1 
No Action 

Alternative 2 
Unmned Forest Alternative 3 
Proposed OESF Zoned Forest 

ipotted Owl 

Jesting, 
loosting, and 
:oraging 
NRF) 
Iabitat 

Two-year surveys 
conducted on 
proposed timber sales 
to collecthpdate 
information on owl 
sites (no surveys 
since 1993 in OESF). 

Within spotted owl 
site centers, no 
harvest of owl habitat 
if existing owl habitat 
in the (2.7 mile) 
circle is equal to or 
less than 40% of the 
total area. 

Management of non- 
habitat will result in 
maintaining these 
stands in a non- 
habitat condition. 

As owls move or 
survey information 
shows an owl activity 
circle has been 
abandoned, 
additional acres 
would be available 
for harvest 
(consistent with the 
regulatory and policy 
decertLfcation 
guidelines currently 
available). 

15,000 acres of 
suitahle habitat are 

(continued) 

Emphasis on developing 
future habitat distributed 
across the entire 
270,000-acre forest 
through integrated forest 
management consists of 
2 phases: 

(1) initiate habitat 
recovery within each 
landscape until (a) old- 
forest habitat (NRF) 
exceeds 20% of the 
acres; and, (b) sub- 
mature and old-forest 
habitat (RF & NRF), 
including the 20% above, 
exceeds 40%; 

(2) maintain and enhance 
a mosaic of habitat that 
shifts over time gulded 
by analyses and plans for 
individual landscape 
planning units. working 
to achieve habitat goals 
at or greater than the 
20% and 40% minimum 
standards. 

Near-term harvest of 
potential habitat is not 
limited by 40% 
threshold (this will not 
delay achieving the 
target since new acres 

acquire the structures), 
but is i i t e d  by 
5parian and murrelet 

(continued) 

Emphasis on 
strategically located 
areas designated for ow 
habitat management. 

Prescriptions to be 
achieved within the 
designated areas over 
time: 

(1) Nest Grove - 100% 
old forest; each 200 
acres in size (5,000 
acres total) 

(2) Core Area - 50% 
sub-mature or better; 
each 2.000 acres in size 
(78,000 acres total) 

(3) Range Area - 40% 
young-forest marginal 
or better; each 14,000 
acres (40.000 acres 
total) 

(4) Special Pair Areas - 
40% habitat within 2.7 
miles of five selected 
owl sites (40,000 acres) 

Interim provision: 
Special pair areas will 
not be retained after 
range areas meet or 
exceed thresholds. 
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Alternative 2 
Alternative 1 Unzoned Fors t  Alternative 3 

No Act ion Proposed OESF Zoned Forest 

Jesting, 
toosing, and 
'oraging 
N W  
Iahitat 
continued) 

being deferred until 
2005. Criteria have 
not been developed 
for determining 
whether the deferral 
will end or he 
extended beyond year 
2005. Initially this 
decision was 
expected to he Iinked 
with OESF research 
results, but that 
portion of the 
Commission on Old 
Growth Alternatives' 
recommendations 
was not implemented 
and is not part of No 
Action. 

No provision for 
dispersal habitat. 

No provision for 
experimental areas. 

strategies and 20% old- 
forest habitat threshold. 
Guidelines provided for 
harvest of suitable owl 
habitat are linked to (a) 
riparian and marbled 
murrelet conservation. 
(b) old-forest habitat 
thresholds, (c) an 
emphasis on the 

harvest of habitat 
being a 
combination of young- 
and old-forest habitat 
scheduled somewhat 
evenly across the 
recovery period, and (d) 
opportunities to learn 
new silvicultural 
techniques for 
achieving habitat 

goals. 

Known owl nests will 
not be disturbed during 
nesting season. 

Provided within the Provided within the 
landscape requirements nest, core, and range 
for percentage of young- area requirements. 
forest marginal and better 
habitat. 

Enfire forest plays role in Conduct limited 
innovative experimental research activities 
management, research within zones designated 
and mmitoring program. to support clusters of 

spotted owl pairs. 

onduct limited second- 
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Evaluation of the Alternatives 

Summary Evaluation 
Three criteria were used in evaluation of the alternatives. Two criteria were the degree to 
which each alternative addressed major threats to the viability of spotted owls on the 
Olympic Peninsula: the amount and distribution of owl habitat, and the size and trends in 
size of the sub-population. The third evaluation criteria was the degree to which each 
alternative placed owl sites at risk for incidental take. 

Two independent analyses of the ability of habitat to ~upport spotted owl pairs generally 
concurred in their fmdings. Habitat currently capable of supporting owl pairs is 
concentrated on the mid-elevation, mostly federal lands at the mterlor of the Olympic 
Peninsula. The low-elevation coastal plain, (mostly nonfederal) forest lands that 
dominate the OESF have little current capability as habitat for owl pairs. Two projections 
of the No Action alternative 100 years into the future showed that the habitat capability of 
the interior Olympic Peninsula increases with time, but that little change occurs on the 
low-elevation lands of the OESF. Two projections of the Zoned Forest alternative 100 
years into the future predicted substantial increases in the ability of the low-elevation, 
coastal plain forests of the OESF to support owl pairs relative to current conditions: one 
analysis predicted a two-fold increase in the area of DNR-managed lands in the OESF 
capable of supporting owl pairs; another analysis predicted that the area that included 
DNR-managed lands in the OESF would be capable of supporting 50 percent more owl 
pairs. Two projections of the Unzoned Forest alternative 100 years into the future 
predicted even greater increases in the ability of the low-elevation, coastal plain forests of 
the OESF to support owl pairs relative to current conditions: one analysis predicted a 
greater than three-fold increase in the area of DNR-managed land7 in the OESF capable 
of supporting owl pairs, another analysis predicted that the area that included D m -  
managed lands in the OESF would be capable of supporting 80 percent more owl pairs. 

Projections of each of the alternatives 100 years into the future predicted that. regardkss 
of alternative, the spotted owl sub-population on the Olympic Peninsula would decline 
for approximately 60 years. After that time the population would reverse its negative 
trend and begin to increase in size because of the increase in habitat capability resulting 
from habitat development on federal lands. There were no statistically significant 
differences among predicted population trends under the No Action alternative or either 
action alternative. Projections of the Zoned Forest and Unzoned Forest alternatives 100 
years into the future predicted an Olympic Peninsula spotted owl sub-population that was 
2 percent and 5 percent larger, respectively, relative to projections of the No Action 
alternative 100 years into the future. 

Estlrnates of the rlsk for mcidental take of owl sites were developed for the No Action 
and action alternatives based on the currently known 60 spotted owl sites in the OESF 
area. No Action is based on avoiding risk for incidental take of owl sites, thus, by 
defmition it avoids placing sites at risk for take. The Zoned Forest alternative was 
estimated to place nine sites at risk for incidental take. The Unzoned Forest alternative 
was estimated to place 31 sites at risk for incidental take, although an alternative anaiysis 
suggests that 24 sites could be estimated to be at risk for incidental take. It is likely that 
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the risk to existing, but currently unknown, owl sites for incidental take under each 
alternative is similar to the risk estimates for known sites. Risk to future owl sites for 
incidental take may be relatively even among the No Action and action alternatives 
because the overall greater habitat capability that will result under the action alternatives 
will provide landscape-wide conditions that can support owls and thus minimize risk, 
whereas the Limited number of sites that will result in the future from the No Action 
alternative and its risk-avoidance approach will also minimize risk. 

The No Action alternative only manages to protect the (frequently inadequate, see Table 
4.4.1 1) status quo. Under both action alternatives, the landscape is managed for habitat 
capability at broader scales with potentially much more positive outcomes for owl 
conservation in the OESF area. It appears that one risk to the viability of the spotted owl 
sub-population on the Olympic Peninsula remains under the President's Forest Plan; that 
resuiting from a relative]; restricted geographic and ecological distribution of owls and 
their habitat in the mid-elevation forests of the interior Olympic Peninsula. Both action 
alternatives are predicted to extend the geographic and ecological distribution of owls and 
habitat into the low-elevatbn, coastal plain forests in the OESF area. Predictions are that 
the habitat capability of this area will increase by 27 percent under the Zoned Forest 
alternative, and by 51 percent under the Unzoned Forest alternative. 

Introduction 
Three techniques are used to evaluate the alternatives: ( I )  an evaluation of the general 
habitat capability of the OESF area that will result, in the near and long term, from each 
alternative: (2) evaluations of the ability of the landscape to provide suitable sites for 
resident owls, and computer simulations of spotted owl Life histories in response to 
landscape conditions that will result from each alternative; and, (3) the degree to which 
each alternative places owl sites at risk for incidental take. Techniques 1 and 2  are, in 
essence, analyses of the "cumulative effects" of the alternatives in that they predict the 
outcomes of 100 years of management under each of those alternatives. A brief summary 
of each evaluation technique is provided below. Appendix D provides a detailed 
discussion of methods. It is essential that the careful reader of these evaluations refer to 
Appendix D to understand the methods and assumptions underlying the results and 
concIusions reported here. 

Methods for a general evaluation of habitat capability 
Both stand- and landscape-level characteristics of forests are important to their capability 
as habitat for spotted owls (see Horton in press for a review). Forest stands with a 
particular structure and composition have been defined as either young- or old-forest 
spotted owl habitat in western Washington (see Hanson et al. 1993). Stands with these 
characteristics have been otherwise variously classified as small sawtimber. large 
sawtimber, and old growth (Brown 1985) or young. mature and old growth (Spies and 
Franklin 1991). An estmte of the current amount and distribution of forest stands of 
these types, in the OESF area, has been derived from analysis of Landsat Thematic 
Mapper satellite imagery (WDFW 1994b, Map 26 and Table 4.4.8). Projections of future 
amounts and distributions of these stand-types under the alternatives can be based on: (1) 
the relationships among stand age, structure, and composition: and, ( 2 )  succession and 
harvest patterns under the alternatives, and other assumptions about land use. These 
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estimates of current and likely future landscape conditions can then be used to evaluate 
the capability of current and likely future landscapes as habitat for spotted owl pairs. 
Analyses were conducted at the scale of pair ranges, approximated by a circle of 2.7 miles 
radius (Holthausen et al. 1994). The methods and assumptions used for the analyses 
reported here are described in Appendi D. 

Methods for conducting computer simulations of spotted owl life histories 
Schumaker (1995) provides a detailed description of the simulation model. The 
simulation model is designed to be used with raster GIs data showing the spatial 
distribution of habitat, and consists of three separate modules that conduct habitat 
analysis, movement simulation, and demographic simulation. The habitat analysis module 
is used to generate a data fde that specitles the locations and qualities of hexagon-shaped 
units of land cover. The resulting data are used in both the movement and demographic 
simulations. The movement module is individual-based, and simulates the dispersal of 
fledglings and the seasonal wandering of floaters. A key feature of the demographic 
module is the ability to link certain life history parameters -- survivorship, fecundity, and 
site fidelity -- to habitat quality. An owl surrounded by high habitat is less likely to 
disperse, more likely to survive, and more likely to produce a large brood. Results of 
modeling can then be used to estimate habitat capabiity of both current and likely future 
landscapes, as well as to estimate spotted owl population size, trends, and distribution in 
the future. The methods and assumptions used for the analyses reported here are 
described in Appendix D. 

Methods for estimating incidental take of spotted owls 
It is anticipated that during the life of the HCP, some spotted owls may be displaced, and 
habitat conditions for some individual owls or owl pairs may be degraded by DNR 
activities in the OESF such that their ranges are temporarily incapable of supporting 
them. These activities will constitute incidental take of spotted owls as defuled by the 
ESA. The degree to which each alternative either avoids or allows incidental take is 
another method for comparing those alternatives. The evaluation criteria of the USFWS 
to estimate the risk of incidental take (Frederick 1994) were used for these analyses. 
Their criteria are based on maintaining a threshold proportion of habitat in home range- 
sized circles around known ow1 sites as defmed by the WDFW. The methods and 
assumptions used for the analyses reported here are described in Appendix D. 

Evaluation Criterion 1 - Abundance and Distribution of Habitat 
Evaluations of the current and likely future abundance and distribution of spotted owl 
habitat were based on results of two analysis methods described above, the habitat 
capability method (Appendi D) and the simulation model (Schumaker 1995: Appendix 
D). 

Evaluations based on Habitat Capability Estimates 
Current Habitat Conditions 
Current conditions were estimated to provide 338,900 acres on all ownerships and 48,900 
of the 270,000 DNR-managed acres within the 1,066,300-acre OESF area that had at least 
40 percent potential habitat at the scale of pair ranges (Flyre 4.4.7a, Table 4.4.9). That 
suggests that 32 percent of the total area and 18 percent of DNR-managed land within the 
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OESF area is currently capable of supporting owl pairs. That percentage can be used as a 
base line against which to evaluate the conservation benefits of the No Action, the Zoned 
Forest, and Unzoned Forest alternatives. 

ALTERNATIVE 1 
Projections of the No Action alternative 100 years into the future resulted in 359,600 
acres on all ownerships and 36,800 DNR-managed acres within the analysis window that 
had at least 40 percent potential habitat at the scale of pair ranges (Figure 4.4.7b, Table 
4.4.9). Under the No Action alternative. the habitat capability of the overall OESF area is 
predicted to improve such that 34 percent of the land area wiU be capable of supporting 
owl pairs, but the habitat capability of DNR-managed lands is predicted to decline such 
that only 14 percent could support owl pairs (see Appendix D). The overall improvement 
in habitat capability within the approximately 1-million-acre OESF area is predicted to 
result from habitat development on the Olympic National Forest resulting from current 
policy (USDA and USDI 1994a). The decline in habitat capability on DNR-managed 
lands will result from a predicted redistribution of habitat, even though the overall 
proportion of habitat on DNR-managed land is predicted to remain constant (Appendix 
D). The predicted outcomes of the No Action alternative can be used as another basis for 
evaluation of the conservation benefits of the action alternatives. 

ALTERNATWE 2 
Projections of the Unzoned Forest alternative 100 years into the future resulted in 
51 1,300 acres on all ownerships and 153,600 acres of DNR-managed land in the OESF 
area that had at least 40 percent potential habitat at the scale of pair ranges (Figure 4.4.7d, 
Table 4.4.9). Under the Unzoned Forest alternative, the habitat capability of the OESF 
area is predicted to improve such that 48 percent of all and 57 percent of DNR-managed 
lands wiU be capable of supporting owl pairs. This improvement in habitat capability is 
predicted to result from: habitat development on all DNR-maged lands in the OESF 
under the Unzoned Forest alternative, habitat development on the Olympic National 
Forest resulting from current policy (USDA and USDI 1994a). and generally static habitat 
conditions on other lands. 

The Unzoned Forest alternative is predicted to provide substantially more habitat 
capability, on DNR-managed lands and across the OESF, in 100 years than either current 
conditions or than under the No Action alternative in 100 years. A greater than three-fold 
increase in habitat capability relative to current conditions on Dm-managed lands is 
predicted under the Unzoned Forest alternative, while the capability ofthe entire OESF 
area should increase by 51 percent (Table 4.4.9). 

The Unzoned Forest alternative produces a greater than four-fold increase in the 
capability of DNR-managed lands as habitat for spotted owls than does the No Action 
alternative (Table 4.4.9). A long-term, 42 percent increase in habitat capability of the 
entire OESF area is also predicted relative to no action (Table 4.4.9). The Unzoned 
Forest alternative is predicted to provide the greatest long-term increases in habitat 
capability among all alternatives. 
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ALTERNATNE 3 
Projections of the Zoned Forest alternative 100 years into the future resulted in 429,600 
acres on ali ownerships and 97,200 acres of DNR-managed land in the OESF that had at 
least 40 percent potential habitat at the scale of pair ranges (Figure 4.4.7~. Table 4.4.9). 
Under the Zoned Forest alternative. the habitat capability of the OESF area is predicted to 
improve such that 40 percent of all and 36 percent of DNR-managed hands wiU be 
capable of supporting owl pairs. This improvement in habitat capabdity is predicted to 
result from: habitat development on some DNR-managed lands (the owl zones) under the 
Zoned Forest alternative for the OESF, habitat development on the Olympic National 
Forest resulting from current policy (USDA and USDI 1994a), generally static habitat 
conditions on other DNR-managed lands (outside the owl zones), and generally static 
conditions on other lands. 

The Zoned Forest alternative is predicted to provide substantially more habitat capability, 
on Dm-managed lands and across the OESF, in 100 years than either current conditions 
or than under the No Action alternative m 100 years. Under this altemative, the habitat 
capability of DNR-managed lands is predicted to nearly double relative to current 
conditions while the capability of the entire area should increase by 27 percent (Table 
4.4.9). The Zoned Forest alternative produces a greater than two-fold increase in the 
capability of Dm-managed lands as habitat for spotted owls than does the No Action 
alternative (Table 4.4.9). A long-term, 19 percent increase in habitat capability of the 
entire OESF area is aL.0 predicted relative to the No Action altemative (Table 4.4.9). 

Evaluations based on the Simulation Model 
Current Habitat Conditions 
Figure 4.4.8 shows the hexagonal habitat map developed for the current conditions on the 
Olympic Peninsula. The two-dimensional pattern reflects model predictions of sites 
suitable and unsuitable for occupancy by owl pairs (Appendix D). The suitable sites 
(dark gray hexagons) on the mostly federal lands are surrounded by unsuitable sites (light 
gray hexagons) on mostly state-managed and private lands. A "hole" in the center of the 
federal ownership is created by the nonforested subalpine and alpine areas of the Olympic 
Mountains. In the highest portions of the mountain range these areas act as barriers to 
owl movement (Mack hexagons). The pattern of suitabie sites appromates the known 
distribution of many spotted owl sites. For example, suitable sites along the west coast of 
the peninsula match areas of known occupancy by spotted owl pairs in the coastal strip of 
Olympic National Park. The Queets River corridor of the park is seen to extend in a 
southwesterly direction from the habitat doughnut. The large block of suitable sites 
extending westward in the northwestern portion of the doughnut corresponds with many 
known sites on federal lands in the Calawah and Bogachiel watersheds. The Clallam 
River area, in the northwest comer of the peninsula, contains three suitable sites oriented 
in a horizontal strip. A pair of owls is known to inhabit this area. 

The habitat model partitioned the Olympic Peninsula into 1,239 hexagonal, 3.134-acre 
sites. of which 435 were classified as suitable (Table 4.4.10). A suitable site is one in 
which the quality and quantity of habitat within it. or within it and its adjacent sites. is 
adequate to support a nesting pair of spotted owls (Appendix D). One hundred seventy- 
two suitable sites had scores greater than five, the suitable site threshold. Those suitable 
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sites with scores less than five were classified as suitable because of available habitat in 
adjacent sites. The distribution of site scores resembled an exponential distribution, but 
suitable site scores were normally distributed Figure 4.4.9). Suitable sites scores ranged 
from 0.248 to 8.99, and the median score equaled 4.4 (Table 4.4.10). Two hundred 
thirty-four sites, of which 61 were classified as suitable, contained some DNR-managed 
lands in the OESF (Table 4.4.10). Twenty-seven sites, of which nine were classified as 
suitable, contained more than 90 percent DNR-managed lands in the OESF (Table 
4.4.101. 

ALTERNATIVE 1 
Over the next 100 years, under the No Aetion alternative, habitat development on federal 
lands is predicted to increase the number of suitable sites from 435 to 470 (Table 4.4.1 1, 
Figure 4.4.10). Two hundred twenty-five of these suitable sites had scores greater than 
the suitable site threshold, and the medii  suitable site seore increased to 4.8 (Table 
4.4.1 1). The average score of sites classified as unsuitable for spotted owl nesting also 
increased. In the population simulations, unsuitable sites can be occupied by floaters, and 
therefore, survivorship of floaters increases with habitat quality at these sites (Appendix 
D). Relative to current conditions, DNR's forest management under the No Action 
alternative did not contribute to the development of additional suitable sites, nor did the 
median score of sites with greater than 90 percent DNR-managed land change (Tables 
4.4.10, 4.4.12). 

The No Action alternative does not result in an appreciable change in the predicted spatial 
distribution of suitable sites in the OESF area (Figure 4.4.1 1). 

Habitat development on DNR-managed lands under the Unzoned Forest alternative, 
relative to the No Aetion alternative, is predicted to increase the number of suitable sites 
by 35 to a total of 505 (Table 4.4.11, Figure 4.4.10). This effect was not codmed to 
DNR-managed lands, as the number of suitable sites with some DNR-managed lands 
increased by 32 relative to the No Aetion altemative (Table 4.4.1 1). Habitat development 
on DNR-managed lands thus increased the number of suitable sites on some adjacent 
federal lands as well (Appendix Df. Habitat quality on DM-managed ilands, as reflected 
by the median score of suitable sites with greater than 90 percent DNR-managed lands, 
increased more than 2.5 times relative to No Action (Table 4.4.11). The quality and 
quantity of habitat on DNR-managed lands increased their capability as habitat such that 
89 percent (24 of 27) of sites with greater than 90 percent DNR-managed lands were 
suitable (Table 4.4.1 1). Si& to the No Aetion altemative, the average score of all sites 
increased with similar, positive results for the survivorship of non-territorial owls. 

The Unzoned Forest altemative resulted in a noticeable increase in the numbers and 
density of suitable sites west of the core of federal ownership in the OESF area, beginning 
in 60 years (Figure 4.4.13). DNR's management under this alternative resulted in the 
westward extension of suitable sites from the federal core towards the Olympic National 
Park coastal strip. Suitable sites also develop in the northwest portion of the peninsula 
because of concentrations of Dm-managed lands there. Extended model runs that 
allowed predictions of occupancy of suitable sites by territorial owls and both suitable 
and unsuitable sites by non-tenitord owls showed an appreciable change in the spatial 
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distribution of occupied sites. Under the No Action alternative, 502 sites were predicted 
to receive some occupancy compared to 559 sites for the Unzoned Forest alternative. The 
most westerly portion of the Olympic Peninsula is dominated by nonfederal lands and can 
be approximated by the westernmost set of sites that include two-thirds of the sites with 
some DNR-managed lands. Relative to the No Action alternative (56 sites with some 
occupancy), there was a nearly two-fold increase in the numbers of sites that were 
occupied at some time durrng the model runs in this portion of the peninsula (101 s~tes). 
Nearly all the increase in occupancy, peninsula-wide, occurred in this portion of the 
peninsula under the Unzoned Forest alternative (45 of 57 more sites with some 
occupancy). 

ALTERNATIVE 3 
Habitat development on DNR-managed lands under the Zoned Forest alternative, relative 
to the No Action alternatwe, is predicted to increase the number of suitable sites by 29 to 
a total of 499 (Table 4.4.1 1. Figure 4.4.10). This effect was not confined to DNR- 
managed lands, as the number of suitable sites with some DNR-managed lands increased 
by just 25 relative to the No Action alternative (Table 4.4.1 1). Habitat development on 
DNR-managed lands thus increased the number of suitable sites on some adjacent federal 
lands. Habitat quality on DNR-managed lands, as reflected by the median score of 
suitable sites with greater than 90 percent DNR-managed lands, increased 2.5 times 
relative to No Action (Table 4.4.1 1). The quality and quantity of habitat on DNR- 
managed lands increased their capability as habitat such that 78 percent (21 of 27) of sites 
with greater than 90 percent DNR-managed lands were suitable (Table 4.4.1 1). Similar 
to the No Action alternative, the average score of all sites increased with similar, positive 
results for the survrvorship of non-territorial owls. 

The Zoned Forest alternative resulted in a noticeable increase in the numbers and density 
of suitable sites west of the core of federal ownership in the OESF area, beginning in 60 
years (Figure 4.4.12). DNR's management under this action alternative resulted in the 
predicted westward extension of suitable sites from the federal core towards the Olympic 
National Park coastal strip. Suitable sites also develop in the northwest portion of the 
peninsula because of concentrations of DNR-managed lands there. Extended model runs 
that allowed predrctions of occupancy of suitable sites by territorial owls and both 
suitable and unsu~table sites by non-territorial owls showed an appreciable change in the 
spatial of occupied sites. Under the No Action alternative, 502 sites were 
predicted to receive some occupancy compared to 553 sites for the Zoned Forest 
alternative. The most westerly portion of the Olympic Peninsula is dominated by 
nonfederal lands and can be approximated by the westemmost set of sites that include 
two-thirds of the sttes with some DNR-managed lands. Relative to the No Action 
alternative (56 srtes with some occupancy), there was a nearly two-fold increase in the 
numbers of sites that were occupied at some time during the model runs in this portion of 
the peninsula (98 s~tes). Nearly all the increase in occupancy, peninsula-wide, occurred 
in this portron of the peninsula under this action alternative (42 of 51 more sites with 
some occupancy). 
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Evaluation Criterion 2 - Population Trends 
Projected Population Trends 
Numbers of spotted owl pairs on the Olympic Peninsula are predicted to decrease for 60 
years based on model assumptions (Appendix D) and current habitat conditions (Figure 
4.4.14). Projected habitat development on federal lands and under the OESF action 
alternatives were not able to reverse this trend under the most conservative set of model 
assumptions @venile survivorship of 0.41, Figure 4.4.14). But under the other sets of 
model assumptions (juvenile survivorship of 0.47 and 0.53), numbers of owl pairs were 
predicted to begin increasing after 60 years (Figure 4.4.14). Trends were similar for the 
No Action and both action alternatives; thus population trends were primarily due to 
habitat development on federal lands. Neither the No Action or the action alternatives for 
the OESF were predicted to have much effect on the overall size of the Olympic 
Peninsula sub-population in the future (figure 4.4.14). Assumptions about juvenile 
survivorship did not alter this basic fmdiig. Model runs projected 10 more pairs resulting 
from the Zoned Forest alternative (2 percent more overall) and 20 more pairs from the 
Unzoned Forest alternative (5 percent more overall) in 100 years, relative to the No 
Action alternative. 

The model predicts fewer owl pairs than suitable sites over the long term. This 
relationship of populations to habitat is believed to occur in natural populations that occur 
in heterogenous environments, due to the responses of populations to habitat quality (e.g., 
Brown 1969; Fretwell and Lucas 1969; Pulliam 1988). These relationships of population 
size and distribution with the quality, abundance, and distribution of suitable sites are ako 
apparent in model projections. A fuller explanation of this theoretical construct is 
developed by Wilhere et al. (in prep.); suffice it to say that all suitable sites will never be 
occupied, and that the ratio of occupied sites to unoccupied sites is a function of habitat- 
dependent demographic parameters and the spatial arrangement of habitat. 

A dramatic change occurs at year 60 in the population trajectories predicted by model 
runs with juvenile survivorship values of 0.47 or 0.53 (Figure 4.4.14). From year 0 to 
year 59 the population is steadily declining, and from year 60 on this trend is reversed. 
This abrupt change is the result of simulated population responses to current landscape 
characteristics and assumptions about forest succession used to develop habitat maps 
(Table 4.4.8 and Appendix D). The 60-year future landscapes see all large sawtimber, 
which was assigned the median class age of 150 years, become old growth and all recent 
clearcuts become small sawtimber (Appendix D), each resulting in increased value as 
habitat (Appendix D). While incremental increases in the numbers of suitable sites occur 
in the 20- and 40-year habitat maps (Figure 4.4.10), numbers of high-quality sites do not 
change until year 60 and nearly half of the overall increase in numbers of suitable sites 
occurs between the 40- and &-year habitat maps. It is the population response to that 
stepwise increase in habitat quality and quantity that produces the reversal in the 
simulated, declining Olympic Penksula sub-population. 

Evaluation Criterion 3 - Estimates of the Risk for Incidental Take of Spotted 
Owl Sites 
There are 69 owl sites within 2.7 miIes of DNR-managed Iand in the OESF (WDFW 
1995~). Washington Department of Fish and Wildlife assigned these sites a status based 
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on the nature of the observations recorded there: 45 are classified as pair sites, two as 
sites occupied by two owls of unknown pair status, 13 territorial single sites, and nine 
sites where owls were observed but could not be assigned a resident status. A more 
complete discussion and definition of the concept of incidental take is provided elsewhere 
in this DEIS, however, a summary follows. Incidental take could result from either the 
harm or harassment of owls (60 Fed. Reg. 9484 (1995)). Harassment would occur when 
pairs or territorial single owls were disturbed at activity centers (60 Fed. Reg. 9484 
(1995)), while harm would result from significant habitat removal around site centers (60 
Fed. Ree. 9484 (1995)). Site centers are defied as the nest or activitv center of oaks or " , , 

territorial single bwk (60 Fed. Reg. 9484 (1995)). Thus, take could &cur from f;arm or 
harassment of pairs, two owls of unknown pair status, or territorial singles of which a 
total of 60 sitecenters are known from within 2.7 miles of DNR-managed land in the 
OESF. Estimates of take under each alternative are based on potential DNR harvests of 
owl habitat either within 2.7 mile radius circles around those site centers in which habitat 
comprises 40 percent or less land cover. or within 0.7-mite radius circles around those 
site centers in which habitat comprises 50 percent or less land cover Frederick 1994). In 
analyzing the effects of potential harvests within 0.7 miles of site centers, estimates of 
incidental take in the OESF diier from analyses for the other HCP planning units 
because the limited geographic scope of the problem allowed more detailed analyses. 

Estimates of the Risk for Incidental Take at Known Spotted Owl Sites 
ALTERNATIVE 1 
The No Action alternative would avoid incidental take by deferring harvest of habitat in 
circles with 4 0  percent or less habitat. In fact, recent DNR policy has been to avoid 
harvest of potential owl habitat throughout the OESF area in anticipation of an HCP or 
HGP-like agreement. It is reasonable to assume that if no such agreement is reached, 
DNR harvests of potential owl habitat would proceed after owl surveys located areas in 
which such harvests could be conducted without risk of incidental take. Those areas 
would be habitat farther than 2.7 miles from site centers, including areas formerly 
occupied by owls but demonstrated through surveys to be abandoned: and habitat within 
2.7 miles of site centers with more than 40 percent habitat. 

The No Action alternative can thus be said to avoid placing known owl sites at risk for 
incidental take. However, it should be noted that many of those known sites were already 
at risk of being unable to support resident owls (because more than 40 percent of the 
surrounding habitat had been harvested) when the owl was listed in 1990. Thus, while 
the No Action alternative nominally avoids risk of incidental take, the risk that many of 
those sites are incapable of supporting resident owls remains. 

ALTERNATIVE 2 
The Unzoned Forest alternative is based on managing all landscapes in the OESF to 
maintain or restore threshold proportions of owl habitat (Chapter 2). However, harvests 
of some owl habitat may occur without regard for current landscape conditions in 
anticipation of habitat development in those landscapes (those harvests are predicted to 
occur in the f ~ s t  40-60 years of management under the alternative). Throughout the life 
of an HCP under this alternative, harvests of habitat would proceed under the guidance of 
general, landscape-level management plans and without regard for then-current locations 
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of owl sites (Chapter 2). Those harvests could result in incidental take. However, habitat 
capability would increase across the OESF for most of the life of an HCP under this 
alternative until stabilizing a much higher level than currently exists. Levels of take after 
the fust 40-60 years would likely be lower because of the greater habitat capability that 
would result on DNR-managed lands and across all ownerships on the OESF, i,e., 
landscape-level abundance of potential owl habitat would frequently exceed 50 percent 
(Figure 1 d, Appendix D). 

Estimates of habitat and land ownership around ow1 site centers were used to classrfy 
these sites for estimates of the potential for incidental take under the Unzoned Forest 
alternative for the OESF (Table 4.4.13). DNR-managed habitat provides the margin 
above 40 percent at 11 site centers (Table 4.4.13). thus there is some potential that DNR 
harvests could result in take at these sites. One site is peripheral to the OESF; less than 1 
percent of the habitat is within DM-managed lands in the OESF although 8 percent of 
the habitat is on other DNR-managed lands. The Unzoned Forest proposal for the OESF 
can not put this site at risk for incidental take. This site could potentially be taken under 
either HCP action alternative for other DNR-managed lands and is discussed in Chapter 
4.2.1. Six of these 11 sites have at least 30 percent habitat on federal lands, overall 
habitat of at least 50 percent, and current estimates of harvest patterns under the Unzoned 
Forest alternative suggest that habitat will remain above 40 percent around each of these 
sites. Thus, these sites should not be considered at risk for take under this alternative. In 
total, four of the 11 site centers at which DNR-managed habitat provides the margin 
above 40 percent are at risk for take under the Unzoned Forest alternative for the OESF. 

Thirty-one site centers within 2.7 miles of DNR-managed land$ in the OESF are 
estimated to have less than 40 percent cover of potential habitat within their circles. Any 
D M  harvest of habitat within those circles could put owls at risk for incidental take. 
However, four of those sites are far &om concentrations of DNR-managed lands and 
habitat on DNR-managed lands is estimated to cover &om none to less than 1 percent of 
the circles around those sites. It is reasonable to conclude that these sites should not be 
considered at risk for take under the Unzoned Forest alternative. Thus, 27 of the 31 site 
centers surrounded by less than 40 percent habitat should be considered to be at risk for 
take under the Unzoned Forest alternative for the OESF. 

In summary, the simplest estimate is that 31 of the 60 site centers within 2.7 miles of 
DNR-managed lands in the OESF are at risk for take under the Unzoned Forest 
alternative. Those not at risk for take are: 18 site centers with greater than or equal to 40 
percent habitat on federal land: seven sites with greater than or equal to 40 percent habitat 
on all ownerships, and at which DNR harvests in the OESF are estimated to maintain 
greater than or equal to 40 percent habitat on federal and DNR-managed land: and four 
sites with less than 1 percent habitat on DNR-managed land in the OESF. 

Additional information can be used to refme the simple estimate derived above, the 
habitat conditions around sites and the recent history of obsewations at sites. This 
information allows inferences about the likeWlood that sites can actually support resident 
owls and the recent occupancy of sites, and thus, refmed estimates of the risk of actually 
taking real owls. Eleven sites that are considered above to be at risk for take under the 
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Unzoned Forest alternative are surrounded by less than 20 percent habitat, a level which 
is associated with significantly lower occupmcy (Bart and Forsman 1992). Four of the 11 
sites are in the coastal strip of Olympic National Park and have received only sporadic 
owl surveys. There are insufficient data with which to infer occupancy rates at those 
sites. The other seven sites are on DNR-managed lands in the OESF and are surrounded 
by state, federal, and private lands. They have been monitored regularly by biologists 
from state and federal agencies and private consulting fims since 1991 or 1992. No 
spotted owls have been found at six of those sites since 1993, and a single owl was 
observed on one visit only in 1995 at a site where no owls had been detected since 1991. 
It is reasonable to infer that these seven sites are not currently occupied by resident owls 
because they have insufficient habitat to support residents, and owls do not appear to be 
currentlyresiding at these sites. Thus, a refined estimate of the number of sites that 
appear to have the potential to support resident owls, andlor may currently support 
resident owls, and that should be considered to be at risk for take under the Unzoned 
Forest alternative for the OESF ts 24 sites. These 24 sites thus estimated to be at risk for 
take should be considered a legitimate alternative estimate to the 31 sites identified in the 
simple estimate above. 

ALTERNATIVE 3 
The Zoned Forest alternative is based on delineating areas (owl zones) in which 
management for the retention and restoration of owl habitat until threshold proportions 
are attained (predicted to be in 40-60 years) is a priority (Map 26, and see Chapter 2). An 
additional feature of this alternative is the designation of several high priority areas 
(approximated by current owl encles, Map 27) for interim conservation of owl habitat 
(until threshold proportions are attained in the owl zones). Harvests of habitat would be 
deferred for 40-60 years within the owl zones, as well as the interim conservation areas. 
To the extent that boundaries of the owl zones and current, high priority owl circles 
coincide with boundaries of owl circles over the deferral period, then incidental take 
would be avoided within those circles. Take could occur-in circles whose boundaries are 
not entirely within the zones or interim protection areas. After threshold proportions of 
habitat are attained, harvests of habitat would proceed under the guidance of more 
general, landscape-level management plans and without regard to then-current locations 
of owl sites. But the overall level of take would likely be lower then because of the 
greater habitat capability that would result on DNR-managed lands and across all 
ownerships in the OESF, i.e., landscape-level abundance of potential owl habitat would 
frequently exceed 50 percent (Figure lc, Appendix D). 

Estimates of habitat and land ownership around owl site centers were used to class@ 
these sites for estimates of the potential for incidental take under the Zoned Forest 
alternative for the OESF (Table 4.4.12). Some potential exists for incidental take of eight 
pair and four single sites during the fist 40-60 years of management under this alternative 
(Table 4.4.12). The potential for lower levels of take exists after that time as described 
above. DNR-managed hab~tat provides the margin above 40 percent at four of the eight 
pair sites away from owl zones or high priority circles (Table 4.4.12), thus there is some 
potential that DNR harvests could result in take at these site centers. One of these four 
sites is peripheral to the OESF; less than 1 percent of the habitat is with'm DNR-managed 
lands in the OESF, although 8 percent of the habitat is on other DNR-managed lands. 
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The Zoned Forest proposal for the OESF can not put this site at risk of incidental take. 
This site could potentially be taken under either HCP action alternative for other DNR- 
managed lands and is discussed in Chapter 4.2.1. One additional pair site has at least 30 
percent habitat on federal lands, overall habitat of at least 50 percent, and current 
estimates of harvest patterns under the Zoned Forest alternative suggest that habitat will 
remain above 40 percent around this site. Thus, these two sites should not be considered 
at risk for take under this alternative. In total, two of the four pair sites at which DNR- 
managed habitat provides the margin above 40 percent are at risk fos take under the 
Zoned Forest alternative for the OESF. 

The other eight site centers (four pair and four single territorial sites) within 2.7 miles of 
DNR-managed lands in the OESF are estimated to have less than 40 percent cover of 
potential habitat within their circles and are located away from owl zones or high priority 
sites under the Zoned Forest alternative (Table 4.4.12). Any DNR harvest of habitat 
within those circles would put owls at risk for incidental take. However, one of those 
sites is far from concentrations of DNR-managed lands and habitat on DNR-managed 
lands is estimated to cover less than 1 percent of its circle. It is reasonable to conclude 
that this site should not be considered at risk for take under the Zoned Forest alternative. 
Thus, seven of the eight site centers surrounded by less than 40 percent habitat should be 
considered to be at risk for take under the Zoned Forest alternative for the OESF. In total, 
nine of the 60 site centers witkiin 2.7 miles of DNR-managed land in the OESF should be 
considered at risk for take under the Zoned Forest alternative. 

Estimates of the Risk for Incidental Take at Spotted Owl Sites as yet 
Unknown 
Incidental take of owls that are not yet known will also occur under all alternatives for the 
OESF. Two types of situations describe these owls: those that currently live within 2.7 
miles of DNR-managed lands in the OESF but have not been discovered; and owls that in 
the future, during the period of the HCP, will live within 2.7 miles of DNR-managed 
lands in the OESF. An estimate of the numbers of nearby, but unknown, owls can be 
developed by increasing the number of sites on DNR-managed, private, and Olympic 
National Forest lands by 10 percent (after Holthausen et al. 1994), and increasing the 
numbers of sites on Olympic National Park by a much greater, although unknown, 
number because those lands have not been thoroughly surveyed (Holthausen et al. 1994). 
There are 48 known site centers on Olympic National Forest and nonfederal lands, plus 
10 percent gives an estimate of 53 site centers. Olympic National Park contains 12 site 
centers within 2.7 miles of the OESF; doubling that number may provide a reasonable 
estimate of 24 site centers. Thus there are an estimated 77 current site centers (compared 
to 60 known site centers) that could be within 2.7 miles of DNR-managed lands in the 
OESF. It also may be reasonable to assume that those sites are distributed with respect to 
land ownership patterns and habitat amounts such that the proportions of sites that are 
and are not at risk for take under the three alternatives are similar to those estimated for 
known sites. Thus, the risk for incidental take of unknown owls may be lowest in the 
near term for the No Action alternative, slightly greater for the Zoned Forest alternative, 
and highest for the Unzoned Forest alternative. 
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It is difFicult to estimate the numbers of owls that will, in the future, be at risk for take 
under the three alternatives for the OESF. Part of that uncertainty is because the numbers 
and locations of resident owls over the course of the proposed HCP are unknown. 
Assuming that conditions for owls will improve over time as habitat restoration proceeds 
under federal land management plans, variously change over time under the three 
alternatives, and that the Olympic Peninsula sub-population will be reasonably stable, 
then the OESF area will likely be inhabited by a fairly constant number of resident owls 
that varies with the habitat provided by each altemative. Habitat in the OESF area is 
predicted to support increasingly more resident owls from the No Action, to the Zoned 
Forest, to the Unzoned Forest alternative. Those owls will inhabit sites that move both in 
response to patterns of forest growth and harvest, and in response to other characteristics 
of owl behavior and ecology. It may be that risk for take at these future owl sites will be 
related to the abundance of sites, because harvests may displace resident owls and more 
resident owls are likely if more suitable sites are available. But it is likely that such 
displacement in landscapes with relatively abundant habitat would have much less 
detrimental effects on those owls than m landscapes in which habitat capability is 
critically low, such as the current OESF landscape or the predicted future landscape under 
the No Action alternative. Thus, it may be that the risk for incidental take at hture owl 
sites is relatively even among the No Action and action altematives. 

Summary and Comparison of the Alternatives 
It is important to directly compare the characteristics of the action altematives to the No 
Action alternative as they relate to the threats to spotted owls discussed above. The No 
Action alternative only manages to protect the (frequently inadequate, see Tables 4.4.12, 
4.4.13) status quo around relatively geographically-fvced owl site centers. thus ensuring 
that regulatory incidental take is unlikely. Under both action alternatives. the landsca~e is 
managed for habitat capability at broader scales with potentially much more positive ' 
outcomes for owl conservation in the OESF area. This distinction between the No Action 
and action alternatives is manifest in an examination of the effects each alternative has on 
threats to the viability of spotted owls on the Olympic Peninsula. 

PoauIation Size and Trends 
segments of the owl population on the Olympic Peninsula are almost certainly not at 
equilibrium with their environment, as habitat has been removed more rapidly than the * .  

lo&lived, site-faithful territory-holders relinquish occupancy of their territories. Even 
without further removals of owl habitat, segments of the population may continue to 
decline to a new equilibrium with the available habitat (Thomas et al. 1990). This i. 
suggested by the recent (over the past 4 years) loss of formerly reproductive owl pairs 
from several sites on DNR-managed lands around which most habitat was removed 
before the sites were protected following the listing of the owl in 1990. And, it is 
apparent in the predictions of two independent modeling eSforts (Figure 4.4.14: 
Holthausen et aL 1994). Occupancy rates of other marginal sites on or near DNR- 
managed lands in the OESF will probably decline further, at least until habitat capability 
begins to recover. 

No Action and Action Alternatives 
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Further reductions in numbers of owls occupying marginal sites are likely under all 
alternatives (Figure 4,4.14). It is possible that additional reductions in habitat capability 
could exacerbate declines at some marginal sites, perhaps more so with increasing harvest 
of habitat (as under either action alternative). This prediction, however, could not be 
demonstrated by modeling. There were no statistically significant differences among the 
predicted numbers of owl pairs for either action alternative. No Action, or for a static 
landscape (Wilhere et al. in prep.) during the contnued, predicted population declines 
that persist for 60 years (Figure 4.4.14). 

Rates of habitat development signiicantly exceed rates of harvest of habitat under both 
action alternatives for the OESF. For example, Table 4.4.14 shows trends in habitat over 
time from an exploratory analysis of the outcomes of potential management scenarios 
under the Unzoned Forest alternative for the OESF (Martin 1995). Very small interim 
reductions in old-forest habitat are accompanied by very large increases in young-forest 
habitat with long-term increases in both young- and old-forest habitat. Numbers of 
suitable sites predicted by modeling begin to increase immediately for each action 
alternative, relative to the No Action alternative. Population modeling predicts a very 
slight gain, 2 percent to 5 percent, in overall numbers of owl pairs on the Olympic 
Peninsula for the Zoned and Unzoned Forest alternatives, respectively, relative to the No 
Action alternative. Each OESF alternative differs in the degree to which it protects or 
enhances habitat capability on and near DNR-managed lands in the OESF and thus, 
numbers of owls on the Olympic Peninsula. However, given the current estimates of a 
fairly sizable sub-population on the Olympic Peninsula (Holthausen et al. 1994) and 
predictions of a fairly sizable sub-population in the future (Figure 4.4,14; Holthausen et 
al. 1994), it may be that those relatively small differences on a peninsula-wide scale are 
not important. 

The effects of the alternatives on population trends are likely to resemble those on 
population size. Owls on or near DNR-managed lands were incorporated into the 
banding studies approximately in proportion to their abundance in the sub-population, so 
the distinct sets of habitat conditions they experienced are represented in the analyses 
derived from those data. Simulation modeling predicts that population trends for spotted 
owls on the Olympic Peninsula are independent of the alternatiqes for the OESF (Figure 
4.4.14). Habitat conditions on the much larger area of federal lands on the Olympic 
Peninsula are the most important factor affecting the viab'ltity of the sub-population. 
Given the current conditions of habitat on the Olympic Peninsula and model assumptions, 
the spotted owl popufation may continue to decline for several decades. Then, under the 
President's Forest Plan, peninsula-wide habitat conditions are predicted to reach a state 
that supports a viable population. Holthausen et al (1994) concurred, and concluded that, 
regardless of habitat conditions on nonfederal Iands "...it is likely, but not assured that a 
stable population would be maintained,.." on portsons of the federal lands at the core of 
the Olympic Peninsula. Thus, it appears that neither near- or longer term trends in the 
size of the sub-population will change as the result of any of either the No Action or 
action alternatives for the OESF. 

Geographic and Ecological Distribution of Owk and Habitat 
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Threats to the viability of owls on the peninsula resulting from a restricted geographic and 
ecological distribution would remain if owls only inhabited the mid-elevation forests in 
the federal lands. Holthausen et al. (1994) concluded that "...a biologically significant 
contribution ..." could result &om maintaining a more widely distributed, stable 
population of owls. 

Projections of the No Action alternative 100 years into the future predict no change in the 
geographic and ecological distribution of OWL? and their habitat relative to the current 

ALTERNATWE 2 
The Unzoned Forest alternative contributes to the broadest geographic and ecological 
distribution of owls and their habitat relative to either the current condition, the No 
Action alternative. or the Zoned Forest alternative projected into the future (Figures 
4.4.7a-d.4.4.11, 4.4.12,and4.4.13;andTables4.4.9,4.4.10,and4.4.11). Thedensityof 
predicted, suitable sites on and around DNR-managed lands west of the mid-elevation, 
federally-owned core of the Olympic Peninsula slowly increases over the first 40 years of 
this alternative, then more rapidly after 60 years (Figure 4.4.13). The Unzoned Forest 
alternative contributes appreciably to the overall habitat capability of mostly the lower 
elevation, coastal plain forests m the OESF, adding 5 1 percent to the current, overall 
habitat capability in this area (Figures 4.4.7a,b,d, Table 4.4.9), and resulting in a greater 
than three-fold increase in the habitat capability of DNR-managed lands (Figures 
4.4.7a,b,d; Table 4.4.9). Under this alternative, areas of capable habitat extend 
increasingly farther from the federal lands at the core of the Olympics (Figures 4.4.7a,b,d, 
4.4.1 I ,  and 4.4.13). It may be that the most significant contribution of the Unzoned 
Forest alternative to spotted owl conservation would result from its substantial increase in 
the geographic and ecological distribution of owls and their habitat on the Olympic 
Peninsula. 

ALTERNATIVE 3 
The Zoned Forest alternative contributes to a broader geographic and ecological 
distribution of owls and their habitat relative to either the current condition, or the No 
Action alternative projected into the future (Figures 4.4.7a,b,c, 4.4.1 1, 4.4.12,4.4.13; and 
Tables 4.4.9,4.4.10, and 4.4.1 1). The density of predicted, suitable sites on and around 
DNR-managed lands west of the mid-elevation, federally-owned core of the Olympic 
Peninsula slowly increases over the fvst 40 years of this alternative, then more rapidly 
after 60 years (Figure 4.4.12). The Zoned Forest alternative contributes appreciably to the 
overall habitat capability of mostly the lower elevation, coastal plain forests in the OESF, 
adding 27 percent to the current. overall habitat capability in this area jFigures 4.4.7a,b,c, 
Table 4.4.9), and resulting in a nearly two-fold increase in the habitat capability of DNR- 
managed lands (Figures 4.4.7a,b,c. Table 4.4.9). Under this alternatwe, areas of capable 
habitat extend increasingly farther from the federal lands at the core of the Olympics 
(Figures 4.4.7a,b,c, 4.4.1 1, and 4.4.12). It may be that the most significant contribution 
of the Zoned Forest alternative to spotted owl conservation would result fiom increasing 
the geographic and ecological distribution of owls and their habitat on the Olympic 
Peninsula. 

Merged EIS, 1998 Affected Environment 



Population Isolation 
None of the alternatives considered for the OESF can be considered to significantly 
influence risks to the viability of owls on the Olympic Peninsula based on their 
demographic isolation from other sub-populations. 

Natural Disturbances 
As the abundant young stands on DNR-managed lands in the wind-prone areas of the 
OESF mature, they will increasingly function as owl habitat and become increasingly 
prone to windthrow. Silviculture in the OESF is anticipated to increasingly focus on 
retention of structural and compositional elements at harvest, in order to support 
ecological functions (such as owl habitat) in those stands. Windthrow is anticipated to be 
a challenge to forest managers in the OESF, and it is anticipated that considerable effort 
will be devoted to leaming techniques to minimize wind damage. It can be argued that 
the Unzoned Forest alternative is at risk numerically to the most wind damage, because it 
attempts to manage for the most owl habitat in the wind-prone coastal plain areas and 
because it attempts to experiment with more novel silvicultural prescriptions in which 
retention of wind-prone structural elements are important. However, the other 
alternatives only incur less rkk because they intend less aggressive habitat restoration. 

B a d  Owls 
It is uncertain the degree to which barred owls will continue to increase in abundance on 
the Olympic Peninsula, and the degree to which they might interact with spotted owls to 
the detriment of the viability of spotted owls on the Olympic Peninsula. However, it can 
be argued that either action alternative for the OESF (because of their emphasis on 
research and monitoring) might be more likely to detect such interactions, leam, and 
implement management strategies to deal with them. 
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Table 4.4.8: Estimates of forest cover on lands of different 
ownership in the Olympic Experimental State Forest, 

Landowner 1 Cover-type I Total Area 

other I 421,558 I 32.1 49.2 

TOTAL 1 1,312,758 100 I 

DNR-managed, 
0ESF7 

Others 

1 Land cover estimated by S U D ~ N ~ S ~ ~  classification of Landsat Thematic Ma~oer  scenes taken 
July 1991, (WDFW 1994b).   and owhershlp estimated from DNR's digital public l&d map (DNR 
1995d). 

late seral 
mid-sera1 
other 

late seral 
mid-seral 

h e  area within the eover-type within the ownership class. divided by the total area described. 

%e area within tbe cover-type within the ownershtp class, divided by the total area within the 
cover-type. 

ka t e  seral forests = old-growth and large-saw cover. 
5 Mid-sera1 forests = small-saw cover. 

52,150 
20,990 

197,974 

30.983 
34.293 

6 Other land cover - pole, sapling, open-canopylmixed conlfer, open areas (clearcuts, high- 
elevation barrens, towns, etc.), water, cloudishadow cover. 

7 DNR-managed lands proposed as the Olympic Expenmental State Forest (OESD. 

b h e r  lands include all private ownerships, tribal lands. DNR-managed lands outside the OESF. 

4.0 
1.6 

15.1 

2.4 
2.6 
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Table 4.4.9: Estimates of the habitat capability for spotted owls of 
DNR-managed and all lands in the Otympic 
Experimental State Forest area, currently and 
projected 100 years into the future under the No 
Action, Zoned Forest, and Unzoned Forest 

Areas estimated to provide capable habitat had at least 40 percent potential habitat at the 
scale of 2.7-mile radius circles. Cover types that were assumed to be current potential 
habitat were old growth, large, and small sawtimber (WDFW 1994b). Cover types that 
were assumed to be potential habitat in 100 years were areas that were reserved from 
harvest and areas of DNR-managed forest or the Olympic National Forest that were 
managed for integrated outputs of commodity and ecosystem products and were predicted 
to be older than 50 years. 

All lands in the OESF area 

Percent 
Percent Change Change from 

Acres Percent' from Current2 Projected No 

Hab~tat m 100 years 
under the No Actlon 

Pred~cted to be Capable 
Habitat m 100 years 

Habmt m 100 years 
imder the Zoned Forest 
alternattve 

1 Percent of total land area that is capable as habitat. 

'Predicted area of capable habitat under each alternative divided by current area of capable 
habitat minus 1. expressed as a percent. 

Predicted area of capable habitat under each action alternative divided by predicted area of 
capable habitat under the No Action alternative minus 1, expressed as a percent. 
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DNR-managed Lands in the OESF area 

1 Percent of total land area that is capable as habitat. 
2 Predicted area of capable habitat under each alternative divided by current area of capable 

habitat minus 1, expressed as a percent. 

Predicted areaof capable habitat under each action alternative divided by predicted area of 
capable habitat under the No Action alternative minus I ,  expressed as a percent. 
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Table 4.4.10: Model estimates of the current capability of 
hexagonal sites on DNR-managed and all lands on 
the Olympic Peninsula to provide habitat suitable to 
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Table 4.4.11: Model estimates of the capability in 100 years of 
hexagonal sites on DNR-managed and all lands on 
the Olympic Peninsula to provide habitat suitable to 
support pairs of spotted owls under the No Action, 
Zoned and Unzoned Forest HCP alternatives for the 

ALTERNATIVE 1 

ALTERNATIVE 2 

'tes with >90 percent 

ALTERNATIVE 3 
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Table 4.4.12: An estimate of the proportion and ownership' of 
potential spotted owl habitat2 within 2.7 miles of the 69 
owl sites within 2.7 miles of DNR-managed lands in the 
Olympic Experimental State Forest, and the potential 
for DNR activities under the Zoned Forest alternative 

Site Characteristics 1 Site Status (number of ( Zoned Forest Impacts 

240 percent habitat on federal lands P& 
2 birds 
single 
unknown3 

240 percent habitat, federal minus pair 
DNR habitat <40 percent, inside owl 2 birds 
zones or high priority circles or single 
general management considerations unknown4 
will avoid take 

no potential for incidental 
take of these sites 

no potential for incidental 
take in f rs t  40-60 years 

r 40 percent habitat, federal habitat- 
DNR habitat 4 0  percent, Zoned 
Forest alternative or other 
considerations do not avoid take 

<40 percent habitat, inside owl zones 
or high priority circles 

ternative or other considerations do 

Pair 4 
2 birds 0 
single 0 
unknoun4 0 

P& 19 
2 birds 0 
single 4 
unknownd 4 

Pair 4 
2 birds 0 
single 4 
unknown4 5 

some potential for 
I 

incidental take at these 1 sites 

no potential for incidental 
take in f rs t  40-60 years, 
no take of unknown sites 
(see footnote 4) 

some potential for 
incidental take at these 
sites, not take of unknown 

I Estimated from d~gttal maps of pubhc land ownersh~p (DNR 1995d). 
'~stimates of spotted owl habitat. including old forest, and younger forest habitat (Hanson el al. 

29933, were based on a supervised classification of Landsat Thematic Mapper (TM) scenes taken 3uly 
1991 (WDFW 1994b). Habitat proportions reflect all old growth and large-saw cover, and half of the 
small-saw cover as estimated by TM. 

'~ased on the WFW Interagency spotted owl database, July 1995: pair - observations of two 
owls behaving as a pair: 2 birds - observations of two birds not behaving as a pair; single - repeated 
observalions of a single owl suggesting territorial status; unknown - isolated observations that do not 
suggest tenitorial status. 

%ake can occur at sites occupied by pairs, two birds pair status unknown, and territorial singles 
only (60 Fed. Reg. 9484 (1995)). 
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Table 4.4.13: An estimate of the proportion and ownership' of potential 
spotted owl habitat2 within 2.7 miles of the 69 owl sites 
within 2.7 miles of DNR-managed lands in the Oiympic 
Experimental State Forest, and the potential for DNR 
activities proposed under the Unzoned Forest alternative 

>40 percent habitat on federal 
lands 

habitat- DNR habitat <40 
percent 

<40 percent habitat 

no potential for incidental 
take of these sites 

no potential for incidental 
take at these sites, no take of 
unknown sites (see footnote 
4) 

some potential for incidental 
take at these sites, no take of 
unknown sites (see footnote 

I Estimated from digital maps of public land ownership (DNR 1995d) 

"Estimates of spotted owl habitat, including old forest and younger forest habitats (Hanson et al. 
1993). were based on a supervised classification of Landsat Thematic Mapper (TM) scenes taken July 
i99i (WDFN 1994b). Habitat proportions reflect all old growth and large-saw cover, and half of the 
small-saw cover as estimated by TM. 

7 
- Based on the W D W  Interagency spotted owl database, July 1995: pair - observations of two 

owls behaving as a pair: 2 birds - observations of two birds not behaving as a pair: single - repeated 
observations of a single ow1 suggesting temtorial status; unknown - isolated observations that do not 
suggest territorial status. 

4 Take can occur at sites occupied by pairs, two birds pair status unknown. and temtorial singles 
only (60 Fed. Reg. 9484 (1995)). 
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Table 4.4.14: Projections of the proportion of the Olympic Experimental 
State Forest covered by young and old forest owl habitat 
based on an exploratory analysis' of the outcomes of 
potential management scenarios under the Unzoned 

' ~ a n t n  1995 
2 Habrtai definitions based on Hanson et al. 1993. 
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Figure 4.4.7a-d: Estimates of habitat capability for spotted owls of 
the Olympic Experimental State Forest areas 
currently. and under the No Action. Zoned Forest. -.  
and Unzoned Forest HCP alternatives 

Figures depict major federal and tribal ownership by fme-grained shading and areas that were 
estimated to provide at least 40 percent potential habitat at the scale of pair ranges (2.7 miles) by 
coarse hatching. Figure 4.4.7a is based on estimates of current habitat capability derived from 
analysis of Landsat Thematic Mapper Imagery gathered in July 1991 (WDFbV 1994). Figures 
4.4.7b, c ,  and d are based On projections of No Action, Zoned Forest, and Unzoned Forest 
alternatives, respectively, 100 years into the future. 

Figure a Figure b 

Figure d 

Merged EIS, 1998 Affected Environment 



Figure 4.4.8: Hexagonal habitat map constructed to represent 
current conditions. @ = suitable sites; 9 = unsuitable 
sites; rn = reflecting barriers to movement. 
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Figure 4.4.9: Histogram of numeric distribution of site scores at year 
100 derived from hexagonal habitat map in Figure 4.4.8 
(year 2094). = suitable sites; E3 = unsuitable sites. 
There were 1239 sites and 470 of these were suitable. 

No Action Alternative -- yr 2094 
median score of suitable sites = 4.8 

hexagon score 
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~ - - ~ ~ ~ p ~ ~  -- -~ ~ ~ 

Figure 4.4.10: The numbers of suitable sites projected to res 
each of the HCP alternatives for the OESF. Numbers 
of suitable sites were derived from hexagonal habitat 
maps in Figures 4.4.1 1, 4.4.12, and 4.4.13. "Static" is 
the 1994 hexagonal habitat map (Figure 4.4.8) held 
constant, and is presented as a base line for 

Comparison of Strategies 
Suitable Sites over Time 

3510 r - _ _ _ _ - - - - -  
g490  - -  
m 

. . -  - 
- . . . _ . . _ . _ . - - -  

# 

I 

0 20 40 60 80 100 
years 

---- static - - -  no action - - zoned - unzoned 
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Figure 4.4.13: Time series of hexagonal habitat maps constructed for the Unzoned Forest alternative 
for the OESF. = suitable sites; = unsuitable sites; = movement barriers. 



Figure 4.4.14: Projected trajectories of the Olympic Peninsula 
spotted owl population. 

%re are three sets of four trajectories representing combinations of each of the thee HCP 
alternatives for the OESF and the static landscape with three sets of assumptions about 
demographic pwamctcrs. For thc top SCI juvenile survivorship ccpaled 0.53. tor the middle set 
iuvcnilc sunivorship cqualcd 0 47. cmd fbr rhe bolrom s t  i t  cqualcd 0.41. Ikxagoncil habilar 
haps were changedat years 20,40,60, and 80. 

Comparison of Strategies 
Olympic Peninsula Populaaon 

350 
300 

@50 .- 
B o o  
31 50 
O100 

50 
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4.4.4 Analysis of Consequences to Marbled Murrelet, Other 
Wildlife and Plant Species in the OESF 

Marbled Murrelet Conservation 
The conservation strategies for the marbled murrelet in the OESF are the same as the 
strategies for aU other west-side planning units. The analysis of potential environmental 
consequences related to marbled murrelet conservation strategy is covered for all six 
west-side planning units. including the OESF. in Section 4.2.2. When the long-term 
conservation plan is developed, it may or may not propose dift-erent strategies for the 
OESF than for the other five west-side planning units. 

Other Wildlife Species 
The combined riparian, spotted owl, and marbled murrdet conservation strategies and 
mitigation measures in the OESF may affect other wildlife and f s h  species differently in 
the OESF than in the other planning units. Assessments of potential impacts under the 
OESF No Action alternative and the two action alternatives for the OESF are included in 
Sections 4.5.1 and 4.5.2. 

Plant Species 
The combined effects of the rioarian. sootted owl. and marbled murrelet conservation 
strategies on sensitive plant species in the Olympic Experimental State Forest for the 
OESF No Action alternative and the two HCP action altematives for the OESF are also 
described in Section 4.5.3. 
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4.5 Other Species and Habitats 

4.5.1 Section 10A Permit Species 

Matrix 4.5.la: Management strategies for HCP lexcludina 

Alternative A 

Dther Federa 

Alternative B 
No Action I Proposed HCP 

West-side 
mits, east- 
side units, and 
SESF 

Alternative C 

Listed Species 

Other federally listed 
species protected 
through meeting 
requirements of 
federal and state laws 
and the development 
3f bald eagle site 
management plans. 

Other federally listed 
species protected through 
meeting requirements of 
federal and state laws 
and the development of  
bald eagle site 
management plans, plus 
spotted owl, marbled 
mnrrelet, and riparian 
conservation strategies 
and additional mrtigation 
fo r  

(I)  peregrine falcon: 
site-specific protection 
with restricted access to 
lands within .5 mile of 
active aerie and 
protection of location 
information; 
(2) gray wolf: establish 
wolf habitat management 
area and develop plans to 
limit human disturbance 
for land within 8 miles of 
3ocumented sightings; 
md, 
:3) grizzly bear: 
stahlish grizzly hear 
labitat management area 
ind develop plans to 
imit human disturbance 
'or land within 10 miles 
)f documented sightings. 

Same as Alternative E 
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Matrix 4.5.1 b: Mananement strategies for alternatives 
relate; to the ~ ~ ~ ~ - ~ l a n n i n ~  unit 

Other Federally Listed Species 

Other 
Federally species protected 
Listed through meeting 
Species requirements of 

federal and state 
laws, development of 
bald eagle site 

Alternative 1 
No Action 

Landscape-level 
management, built 
around riparian, spotted 
owl, and marbled 
murrelet consewation, 
provides primary 
protection for other 
federally listed species. 

Additional mitigation 
for: 
( I )  bald eagle: continue 

nest-site-management 
process; and, 
(2) peregrine falcon: 
site-specific protection; 
restricted access within 
0.5 mile of aerie; protect 
location information. 

Alternative 2 
Unzoned Forest 
Proposed OESF 

Same as Alternative 2. 

Alternative 3 
Zoned Forest 

ffected Environment Merged EIS, 1998 



Oregon Silverspot Butterfly (Speyeria zerene hippolyfa) 
The Oregon silverspot butterfly is listed by the federal government as threatened and by 
the state as endangered. It inhabits salt spray meadows, stabilized dunes, and open fields 
that support its larval host plant, the western blue violet (Eola admca). Forested edges 
adjacent to meadows used by the Oregon silverspot are also considered important habitat 
(WDW 1993d). Such sheltered areas enable the Oregon silverspot to bask, perch, seek 
nectar, court. and mate despite strong ocean winds that characterize coastal areas (WBW 
1993d). Critical habitat has not been designated under the Endangered Species Act 
(WDW 1993d). A 1991 survey found no Oregon silverspot butterflies in Washington 
(WDW 1993d). Prior to I 994, a small parcel of land was managed by DNR near a past 
species sighting on the north end of Long Beach Peninsula. In 1994 this parcel was sold 
to State Parks. 

None of the alternatives offer specific strategies for directly managing habitat of the 
Oregon silverspot butterfly, such as provisions for maintenance of meadows where the 
western blue violet might be found. However, it is expected that none of the alternatives 
would have major effects on the Oregon silverspot butterfly due to its limited distribution 
in Washington State, its rare potential for occurrence on DNR-managed land, and its 
minimal use of forests. 

ALTERNATIVE A 
Current policies may provide adequate protection for the Oregon silverspot butterfly and 
its habitat (DNR 1992b; see Chapter 2). If salt spray meadows potentially occupied by 
this species are classified as wetlands, full implementation of Forest Resource Plan (FRP) 
Policy No. 21, entailing no net loss of wetlands, would provide substantial habitat 
protection for this species. Buffers designed to maintain the hydrologic function of the 
wetland may Eurther contribute to Oregon silverspot consewation by providing forested 
edge habitat and maintaining wetland quality. When fully implemented,' this would 
prevent direct habitat loss and provide future habitat should the species expand its current 
range. 

Forest Resource Plan Policy No. 23 specifically addresses the threatened and endangered 
status of the species, and states that DNR will comply with federal and state regulations. 
Washington Forest Practices Rules require completion of an environmental checklist in 
compliance with SEPA for harvesting timber, road construction, aerial or ground 
application of pesticides, or site preparation within 0.25 miles of a Washington 
Department of Fish and Wildlife (WDFW documented individual occurrence of an 
Oregon silverspot butterfly (WAC 222-16-080e). This policy should prevent direct harm 
to the species, provided that WDFW keeps accurate and frequently updated records of 

' The "no net loss of wetlands" policy is not fully implemented yet. Until such time, it is reasonable to 
assume that DNR will, at a minimum, adhere to the Washington Forest Practices Rules regarding wetlands. 
These rules entail the establishment of average wetland management zones (WMZ) of 50-100 feet around 

. , Type A Wetlands, hogs, or fens and 25-50 feet around Type B Wetlands greater than 0.5 acres where 75 
trees per acre are left. 



Oregon silverspot occurrences. Therefore. the overall risk and impact to the Oregon 
silverspot butterfly under Alternative A is minimal. 

ALTERNATIVE B 
Alternative B ultimately provides the same habitat protection for the Oregon silverspot 
butterfly as Alternative A, because it employs the same wetland strategy and complies 
with state and federal species-specific endangered and threatened species regulations. 
However, Alternative B would provide more consistent protection than Alternative A 
through the detailed guidance it provides for the implementation of the wetlands policy, 
including specific buffer widths and harvest restrictions. However, it is not likely that the 
forest management activities of either Alternative A or B will substantially impact the 
Oregon silverspot butterfly or alter its conservation, due to the limited distribution and 
rare potential occurrence of this species on DNR-managed lands. 

ALTERNATIVE C 
If Oregon silverspot butterfly habitats are classified as wetlands, this alternative would 
provide the most protection for the species, because it would distribute more potential 
habitat of greater quality across the planning area. Unlike Alternatives A and B, the 
wetland strategy of Alternative C would retain buffers around smaller bogs (0.1 acres) 
and wetlands (no minimum if the wetland connects other wetlands or typed water, 
functioning together like one larger wetland), prohibit harvest through the 50-foot zone 
bordering nonforested wetlands, and provide more stringent ground-disturbance 
constraints. The no-harvest zones within the buffers would provide the highest quality 
protection of potentiaI Oregon silverspot butterfly forested edge habitat. DNR would also 
continue to comply with the species-specific requirements of the Washington Forest 
Practices Rules and the Wildlife Code of Washington. Thus, Alternative C provides 
greater certainty that future Oregon silverspot habitat distribution and quality would be 
maintained and relatively minimizes potential impact due to forest management activities, 
compared to Alternatives A and B. 

OESF ALTERNATIVES 

'Ibis species does not occur within the OESF Planning Unit. 

Aleutian Canada Goose (Branfa canadensis leucoparela) 
Listed by the both federal government and state as threatened, members of this subspecies 
of the Canada goose might intermittently occupy sites within the plan area as they migrate 
between their Alaskan breeding and Oregon and California wintering grounds. Rodrick 
and Milner (1991) identified habitat used by the geese during migration in and near 
Willapa Bay and along the lower reaches of the Columbia River. Other potential resting 
and feeding sites include lakes, large ponds, wetlands, grasslands, meadows, and 
agricultural fields. Although there is no specific management guidance in any of the 
alternatives for the management of grasslands or meadows, conservation of the Aleutian 
Canada goose would be peripheral to DNR's forest management activities due to the rare 
occurrence of the geese on DNR-managed lands and their tack of association with 
forested habitats. 
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ALTERNATIVE A 
Under this alternative, general habitat protection would be afforded to the Aleutian 
Canada goose by compliance uith wildlife, wetland, and riparian management zone 
provisions of DNR's FRP Poltcies (Nos. 20, 21. and 23) and Washington Forest Practices 
Rules. Maintaining water quality and protectmg lakes and ponds classified as Type 1,2, 
3, or 4 Waters (FRP Policy No. 20) would enhance resting areas, and protecting 
associated riparian vegetation would maintain foraging opportunities. FRP Policy No. 
21, entailing no net loss of wetlands, would also benefit the Aleutian Canada goose by 
preventing loss of forage and resting areas. Wetland buffers would maintain forage 
opportunities due the restriction on types of timber harvest activities within them. FRP 
Policy No. 23, directing DNR to voluntarily participate in the recovery of threatened and 
endangered species and follow federal and state guidelines for such species, would allow 
DXR to take further conservation measures should areas managed by DNR become 
Aleutian Canada goose habitat in the future. Implementation of these policies under 
Alternative A would likely result in little overall impact to and adequate protection of the 
Aleutian Canada goose because they distribute resting and foraging areas throughout the 
planning area. However, the general policy direction offered by Alternative A concerning 
riparian and wetland management zones would result in inconsistent habitat quality 
throughout the plan area due to less stringent establishment of the proposed zones. 

ALTERNATIVE 6 
This alternative would result in greater protection for Aleutian Canada goose than 
Alternative A, primarily due to its more explicit riparian conservation strategy. The 
greater protection would be the result of larger and less manipulated buffers on ponds and 
lakes (Type 1 through 4 Waters; see Chapter 2) . including inner riparian management 
zones (minimum 100 feet) and outer wind buffers where there is a moderate potential for 
windthrow. These buffers would effectively maintain or increase the amount and quality 
of resting and foraging areas available to the species. Overall, Alternative B would 
provide more protection of the Aleutian Canada goose than Alternative A by ensuring a 
potentially greater amount of higher quality habitat over the planning area through the 
implementation of specific riparian habitat conservation strategies. 

ALTERNATIVE C 
Alternative C would provide the most protection for this species and least impact to its 
habitat of all the alternatives, due to its enhanced wetlands and riparian conservation 
strategies that further distribute more protected habitat over a broad geographic area. 
Through its elimination of timber harvest through the 50-foot zone bordering nonforested 
wetlands, application of buffers to bogs and wetlands of smaller sizes, limitation on 
harvest of trees within the remainder of the buffer surrounding wetlands, incorporation of 
an increased buffer for high-risk slope conditions, and more stringent ground-disturbance 
constraints. the wetland strategy of Alternative C should provide substantial protection of 
Aleutian Canada goose foraging and resting areas. Overall, the riparian conservation 
strategy of this alternative, ~ i t h  its increased buEers and restrictions of harvest activities 
within riparian management zones, would benefit the Aleutian Canada goose by 
maintaining the quality of aquatic systems, including lakes and ponds it might use for 
foraging and resting sites along its migratory route. This alternative offers substantially 
more protection of the species than Alternative A by distributing a greater amount of 
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higher quality habitat throughout the planning area. The enhanced conservation strategies 
provide more confidence that the species' habitat needs will be met than Alternative B. 

OESF ALTERNATIVES 

Alternative 1. Under the No Action alternative for the OESF, management and resulting 
effects would be the same as those described in Alternative A, above. 

Alternative 2. The unzoned OESF alternative would result in an increased level of 
protection compared to the No Action alternative for the Aleutian Canada goose due to 
two factors: (I) enhanced riparian ecosystem quality derived from 150-foot average 
inner-core buffers on Type 1 through 3 Waters and 50-foot inner buffers on Type 4 and 5 
Waters; and (2) more protection of forage and resting opportunities as a direct result of 
prohibited harvest within 50 feet of nonforested wetlands. These factors would mimmlze 
the impact of forest management activities on Aleutian Canada goose habitat. 

Alternative 3. Same as Alternative 2. 

Bald Eagle (Haliaeetus leucocephalus) 
Of the seven states involved in the Pacific Bald Eagle Recovery Plan, Washington State 
supports the largest breeding and wintering populations of the bald eagle. This species is 
listed by both the federal government and state as threatened. DNR manages potential 
bald eagle habitat throughout the plan area, including forested land within one mile of 
major water bodies such as streams, estuaries, lakes, sloughs, reservoirs, and coastal 
beaches (Brown 1985; USDI 1986). Most nesting occurs within the San Juan Islands or 
along the Olympic coastline, but nesting territories are also found along Hood Canal, on 
the Kitsap Peninsula, within Island County, along the lower reaches of the Columbia 
River, and in eastern Washington OJSDI 1986). Critical wintering areas wtth communal 
roost sites occur along the north fork of the Nooksack River, where DNR manages a 
portion of at least six sites. 

Habitat suitabllity for bald eagles mvolves provision of accessible prey and trees for 
nesting and roosting (Stalmaster 1987). Food availability, such as aggregations of 
waterfowl or salmon runs, is a primary factor attracting bald eagles to wintering areas and 
influences nest and territory distribution (Stalmaster 1987; Keister et al. 1987). Nests are 
most commonly constructed in Douglas-fir or Sitka spruce trees, with average heights of 
11 6 feet and 50 inches dbh (Anthony et al. 1982). Roost trees are usually the most 
dominant trees of the site and provide unobstructed views of the surrounding landscape 
(Anthony et al. 1982), although they are often in ravines or draws that offer shelter from 
inclement weather (Hansen 1978; Keister 198 1). 

ALTERNATIVE A 
Under this alternative, conservation of bald eagles would occur through compliance with 
FRP Policies (Nos. 20, 21,22, and 23) that direct DNR to protect riparian areas, achieve 
no net loss of w~tland acreage or fimction, protect endangered and threatened species, and 
maintain upland wildlife habitat. These general policy statements provide initial 
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guidance for maintaining the integrity of habitats near water where bald eagles find major 
prey items (i.e., waterfowl and salmonids) and sites for nesting and roosting (i.e., within 
riparian management zones and upland habitat). Also, DNR's compliance with the 
Washington Forest Practices Rules and the Wildlife Code of Washington would protect 
bald eagle nests (within 0.5 mile, as documented by WDFW, January 1-August 15: 0.25 
mile at other times in the year) and communal roost sites (0.25 mile) from timber 
harvesting, road construction, aerial application of pesticides or site preparation activities 
(WAC 222-1 6-080a; WAC 232-12-292). Negative impacts to eagle habitat would still be 
expected because existing eagles would continue to be the focus of Alternative A. Under 
Alternative A, there is minimal emphasis on the development of future habitat due to the 
lack of commitment to specific riparian zone buffers and lack of specific harvest 
restrictions in riparian buffers for nesting, roosting, and prey habitat, and lack of specific 
retention of very large trees for nesting and roosting sites. 

ALTERNATIVE B 
In addition to the established state and agency policies, Alternative B would provide 
greater conservation for bald eagles and less impact to eagle habitat than Alternative A 
through its riparian conservation strategy and by requiring retention of very large old 
trees. Riparian buffers averaging 150 feet, including a 25-foot no-harvest zone next to 
the stream, would provide essential nest trees and roost sites. The focus of the riparian 
buffer on protection of salmonid habitat should directly benefit bald eagles, if the 
conservation strategy results in more abundant salmon, because salmon are primary prey 
of the species. Likewise, buffers around ponds and lakes that increase the abundance of 
waterfowl would benefit bald eagles by providing prey. The riparian management zones 
in the west-side planning units would be managed to provide large woody debris for 
salmonids, which should benefit bald eagles by maintaining large nest andlor roost trees 
(1 16 feet tall and 50-inch dbh) (Anthony et al. 1982) along major watercourses. Nest and 
roost trees are also addressed by the very large old tree retention policy (two trees per 
harvested acre, with at least 50 percent in the largest living diameter trees available on the 
unit before harvest, see Chapter 2). Overall, Alternative B would offer more substantial, 
widely distributed, and potentially effective protection of the bald eagle through time than 
Alternative A. 

ALTERNATIVE C 
In addition to established state and agency policies, Alternative C would provide the 
greatest conservation of bald eagles and least impact to eagle habitat through its more 
comprehensive riparian conservation and wetland strategies. Not only would the 
increased buffer widths and harvest restrictions within wetland and riparian buffers result 
in more habitat available within the planning area, but they would also maintain or 
improve the quality of the riparian ecosystem. This increased attention to riparian habitat 
would benefit bald eagles because salmon and waterfowl are important prey sources for 
the species. Combined with the old tree retention policy and compliance with the 
Washington Forest Practice Rules and the Wildlife Code of Washington, the net result of 
Alternative C would be to increase the effectiveness andlor certainty of protection of bald 
eagles over Alternatives A and B. 
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OESF ALTERNATIVES 
Alternative 1. Under the No Action alternative for the OESF, management and resulting 
effects would be the same as those described in Alternative A, above. 

Alternative 2. The unzoned OESF alternative would result in an increased level of 
protection for bald eagles and relatively less impact to eagle habitat compared to the No 
Action alternative due to four factors. First, the development of mature and old-growth 
forests within riparian zones, especially along Type 1 and 2 Waters, would provide nest 
and communal roost sites. Second, retention of verj large old trees (see Chapter 2) 
should result in additional nest and communal roost sites dispersed within upland 
habitats. Third, the principal prey of the bald eagle is fish, and riparian protection would 
enhance fish populations. The expected result would be a higher bald eagle density on 
inland habitat, thereby broadening the geographical and ecological distribution of the 
species on the peninsula. The broadening of the species distribution provides a final 
benefit: decreased susceptibility to large-scale environmental change, such as natural 
catastrophic disturbance. 

Alternative 3. Same as Alternative 2. 

Peregrine Falcon (Falco peregrinus) 
The peregrine falcon is listed by both the state and federal government as endangered. 
Although thee  subspecies occur in Washington State, only F p anatum, is believed to 
nest in Washington (along the Pacific coast, the Columbia River Gorge, and in the San 
Juan Islands) (Allen 1991). Potential peregrine falcon habitat managed by DNR includes 
land near estuaries and other water bodies where large concentrations of shorebirds, 
songbirds, and waterfowl accumulate. Nearby cliffs, high escarpments, bridges, and river 
cutbanks might also be used for nesting (Pacific Coast American Peregrine Falcon 
Recovery Team 1982: Craig 1986). Conservation of peregrine falcons would be 
peripheral to DNR's forest management activities because the falcons are rarely 
associated directly with forests. 

ALTERNATIVE A 
Several current policies direct DNR to provide protection for the peregrine falcon, its 
habitat, and its prey habitat. Under Alternative A, the establishment of riparian 
management zones along streams and major water bodies (FRP Policy No. 20) and 
achieving "no net loss of wetlands" (FRP Policy No. 21) would maintain or increase the 
amount of available prey by addressing prey habitat quality. Compliance with the 
Washington Forest Practices Rules (WAC 222-16-800, which mandates a SEPA 
environmental checklist for timber harvesting, road construction, aerial application of 
pesticides, or site preparation within 0.5 mile of a known active nest site March 1-July 
30; or harvesting. road construction, or aerial application of pesticide within 0.25 mile of 
the nest at other times, will provide direct protection for known individuals and nests 
(FRP Policy No. 23). Known sites are those documented by WDFW. The 
implementation of these policies would provide adequate protection of the species, but 
would offer little certainty for the protection of future or undetected nest sites. 
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ALTERNATIVE B 
Although DNR's forest management activities are not anticipated to have major impacts 
on peregrine falcons or their habitat under any of the alternatives, Alternative B would 
improve habitat conditions over those provided in Alternative A by specifically 
addressing cliff habitat (potential nest sites) and specifying a detailed west-side riparian 
conservation strategy (prey habitat). First. protection of cliff habitat would benefit 
undiscovered and future nest sites. Public access to DNR-managed lands within 0.5 
miles of falcon aeries would be restricted where practicable. Secondly, buffers along 
streams and water bodies and the specific and consistent strategies to achieve the FRP in 
the riparian conservation strategy of this alternative would prevent potential loss of prey 
habitat and improve habitat quality compared to Alternative A. These provisions would 
amplify the benefits of the established state and federal agency peregrine falcon policies 
and contribute to the conservation of the species. 

ALTERNATIVE C 
Alternative C provides greater enhancement of peregrine falcon habitat than the other 
alternatives through its more comprehensive riparian and wetland conservation strategies. 
The primary benefit of these strategies is improved confidence that the goals of 
maintaining hydrologic function of wetlands and quality salmonid habitat will be met. 
These strategies, such as restriction of harvest activity near and within wetlands, lakes, 
and ponds classified as Type 1,2, or 3 Waters, are key to providing abundant habitat for 
prey of the peregrine falcon. Also, restriction of public access to aeries where practicable 
and protection of cliff habitat would be implemented, and thus protect nesting falcons. 
These provisions would amplify the benefits of the established state and federal agency 
peregrine falcon policies and improve confidence that the habitat needs of the species 
would be met throughout the plan area. 

OESF ALTERNATIVES 
Alternative 1. Under the No Action alternative for the OESF, management and resulting 
effects would be the same as those described in Alternative A. 

Alternative 2. The unzoned OESF alternative would provide protection of peregrine 
falcons through the enhanced riparian conservation strategy that would generally improve 
wildlife habitat compared to the No Action alternative, and the site-specific conservation 
of cliff habitat as described in the multispecies strategy on uncommon habitats (see HCP). 
In addition, DNR would restrict public access within 0.5 mile of any known peregrine 
falcon aeries. The location of the aeries would be kept confidential between DNR, 
USFWS, and WDFW. 

Alternative 3. Same as Alternative 2 

Columbian White-tailed Deer (Odocoileus virginianus leucurus) 
Inhabiting riparian forests, meadows, abandoned pastures, and other grasslands less than 
approximately 10 feet above sea level, the Colurnbian white-tailed deer is both federally 
and state-listed as endangered. The deer formerly occupied open forested lands, tidal 

Merged EIS, 1998 Affected Environment 



spruce s~vamps, and wetlands (Columbian White-Tailed Deer Recovery Team 1983). 
Currently, they only occur along an 18-mile stretch ofthe Columbia River near 
Cathlamet, Washington. on several islands. and near Roseburg, Oregon (Columbian 
White-Tailed Deer Recovery Team 1983). It is thought that competition with the black- 
tailed deer for bottomland habitat has prevented Columbian white-tailed deer from 
expanding their range (Rodrick and Milner 1991). 

DNR-managed lands within the deer's range are in the process of being transferred to the 
U S .  Fish and Wildlife Service as part of the Julia Butler Hansen Columbian White- 
Tailed Deer National Wildlife Refuge. Parcels on Puget Island are leased to private 
landowners for dryland agriculture, grazing, and home sites hut are not covered by this 
HCP. Therefore, forest management activitxes within the plan area are not expected to 
affect the Columbian white-tailed deer. unless they expand from their current range 
during the planning period. 

ALTERNATIVE A 
Conservation of the Columbian white-tailed deer and its habitat would be directed by 
FRP Policies (Nos 20,2 1,22, and 23) that mandate general protection for riparian areas 
through the establishment of riparian management zones, no net loss of wetland acreage 
or function including wetland buffers, protection of endangered and threatened species, 
and upland wildlife habitat maintenance. Implementation of these policies under this 
alternative would minimize impacts to future Columbian white-tailed deer habitat by 
resulting in maintenance of riparian cover and forage for the deer. 

ALTERNATIVE B 
This alternative improves upon Alternative A by providing greater protection for potential 
Columbian white-tailed deer habitat through its more specific riparian conservation 
strategy. The 25-foot no-harvest zone and average 150-foot riparian buffers along major 
rivers and water bodies would provide greater confidence that forage and cover resources 
would be available to Columbian white-tailed deer than the general policy statements of 
Alternative A. The net result of Alternative B would be less impact to and greater 
conservation of habitat that could be utilized by Columbian white-tailed deer in the 
future. 

ALTERNATIVE C 
This alternative would provide the most confidence that future habitat for this species 
would be provided within the planning area. Under the enhanced riparian and wetland 
conservation strategies of Alternative C, DNR would maintain deer cover and browse by 
applying buffers to smaller bogs and wetlands, prohibiting harvest through the 50-foot 
zone bordering nonforested wetlands, limiting harvests within forested wetlands and 
wetland buffers (forage and cover), and maintaining vegetation in riparian management 
zones (see Chapter 2). Alternative C would provide substantial confidence that future 
Columbian white-tailed deer habitat needs will be met, compared to Alternative A. 

OESF ALTERNATIVES 
This species does not occur within the OESF Planning Unit. 
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Gray Wolf (Canis lupus) 
The gray wolf is a habitat generalist that may potentially be found throughout the Cascade 
Range from the northern Washington border south to the Columbia River, and the 
northeastern third of the state, from the Cascade Range east through the Okanogan 
Highlands to the Idaho border.' This species is listed by both the federal government and 
state as endangered. Virtually all naturally vegetated lands are considered potential 
habitat for this species, with the most suitable habitats being those that support dense 
ungulate populations, such as deer, elk, moose, and mountain goats, in remote areas 
(Laufer and Jenkins 1989). Wolves typically den under logs or rock outcrops (Thomas 
1979). There have been three gray wolf observations within the plan area (one in 1989 
and two In 1992; WDFW Natural Heritage GIs data from 1989-93). 

A cruclal aspect of gray wolf habitat management is minimizing the potential for negatwe 
human interactions. Killing of wolves occurs despite legal protection and is positively 
correlated to road density (Mech 1980; Fuller 1989). Also, gray wolves generally use 
areas that have less than 0.93 miles of road per square mile (Paquet and Hackman 1995, 
and references therein). Therefore, road management planning in conjunction with forest 
management activities can contribute to the recovery of gray wolves. 

ALTERNATIVE A 
Conservation of the gray wolf would be gu~ded by FRP Policies (Nos. 20,2l, 22, and 23) 
that mandate general protection for riparian areas, no net loss of wetland acreage or 
function, protection of endangered and threatened species, and upland wildlife habitat 
maintenance. A SEPA environmental checklist would be undertaken for harvesting, road 
construction, or site preparation within one mile of a WDFW-documented den site 
between March 15 and July 30, or within 0.25 miles at other times (WAC 222-16-80b). 
No specific consideration is given to wolves or public access in DNR's road strategy in 
this alternative. Without such consideration, conservation of gray wolves would be 
minimal under this alternative. 

ALTERNATIVE B 
The gray wolf might benefit from the improved wildlife and ecosystem conditions 
afforded by the riparian and spotted owl conservation strategies of Alternative B. 
Increased shelter (maintenance of debris and mature forest conditions) and provision of 
prey (along riparian management zones and within harvest units) are benefits of this 
alternative. In addition, protection of talus slopes, caves, and cliffs might provide 
important denning andlor shelter opporhmities for gray wolves. The spatial arrangement 
of spotted owl habitat in proximity to federal forests likely would provide wolves with 
travel opportunities. DNR will continue to participate in cooperative road closures with 
WDFW and the U.S. Forest Service to restrict vehicular activity to maintain or increase 
big game security. Additionally. to the extent practicable in appropriate areas, DNR will 

' The Olympic Peninsula is no longer considered part of the gray wolfs range. The last wolf was 
probably shot before 1930 (Scheffer 1949), with most of the animals succumbing to poisoning, trapping, 
and shooting by settlers before 1920. 
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schedule management activities, including road construction and use, to occur at times of 
the year when wolves are least likely to be present. 

Although no other proactive consideration is given to wolves or public access in DNR's 
road strategy in this alternative, there would be a mechanism to protect wolves if they 
were observed on DNR-managed lands. Site-specific plans would be developed in 
consultation with WDFW or USFWS to limit human disturbance within eight miles of a 
Class 1 gray wolf observation (see HCP). Disturbance would be limited in the area until 
five consecutive years pass without further observations. However, there is no process 
outlined for detecting such observations. Without at least minimal survey effort, it is 
unlikely that a Class 1 observation would occur, even if a wolf were present. 
Nonetheless, Alternative B increases the level of protection of the gray wolf and its 
habitat through its more comprehensive conservation strategies than Alternative A. 

ALTERNATIVE C 
The enhanced riparian and northern spotted owl conservation strategies of Alternative C 
might benefit gray wolf habitat throughout the plan area. Specifically, harvest restrictions 
within riparian areas and wetlands would maintain cover that might otherwise not be 
retained. Dense vegetation in these areas might provide cover for the wolves themselves, 
as well as forage and cover for their prey. It is likely that the relatively reduced 
disturbance associated with the northern spotted owl strategy of this alternative would 
benefit the gray wolf. 

Although no proactive consideration is given to wolves or public access in DNR's road 
strategy in this alternative, there would be a mechanism to protect wolves if they are 
observed on DNR-managed lands. Site-specific plans would be developed in 
consultation with WDFW or USFWS to limit human disturbance within eight miles of a 
Class 1 gray wolf observation (see HGP). Disturbance would be limited in the area until 
five consecutive years pass without further observations. However, there is no process 
outlined for detecting such observations. Without at least minimal survey effort, it is 
unlikely that a Class 1 observation would occur, even if a wolf were present. 
Nonetheless, implementation ofthe enhanced conservation srrategies of Alternative C 
would offer more protection of gray wolves, habitat for their prey, denning habitat, and 
potential connectivity with federal lands than Alternative A. 

OESF ALTERNATIVES 
This species does not occur within the OESF Planning Unit. 

Grizzly Bear (Ursus arctos) 
The grizzly bear is listed as federally threatened and state endangered in Washington. 
Potentially found throughout the Cascade Range from the Canadian border south into 
Yakima County and northeast to the Idaho border, grizzly bears occupy virtually all 
habitat types. Special habitats include wet meadows, swamps, bogs, streams, forested 
land, alpine meadows, and park lands (Brown 1985). The dispersion of habitats may also 
be critical, so that grizzly bears have access to a wide variety of vegetative and animal 
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food sources (Servheen 1993). Steep sites where deep snows accumulate and persist 
through mid-winter warm periods have potential to be used by grizzlies for denning 
(Scrvheen 1993). Importantly, grizzly bear habitats are often relatively isolated from 
human disturbance and involve an aspect of cover Although 90 percent of the radio 
relocations of bears (46 radio-collared bears) within the Yellowstone ecosystem were in 
forests that were too dense to permit observations of the bears, only 1 percent of the 
relocations in dense forests were farther than 1 kilometer (0.62 miles) from an opening 
(Blanchard 1978). One of the most important aspects of grizzly bear habitat management 
is road density, because grizzly bears tend to avoid habitat near roads, and roads expose 
grizzly bears to direct human-related mortality (Servheen 1993; Paquet and Hackman 
1995 and references therein). There was one grizzly bear observation in 1990 within the 
plan area (WDFW Natural Heritage GIs  data from 1990-93). Overall, approximately 190 
square miles of plan area are within the 9,565 square miles of the North Cascades Grizzly 
Bear Recoveq Zone. DNR-managed lands in the planning area are thought to potentialfy 
provide lower-elevation spring habitat for grizzly bears. The plan area may contribute 
significant attributes that raise its relative importance to the recovery zone. 

A substantial amount of post-emergence habitat occurs in low-elevation areas at the edge 
of the recovery zone. As of 1993, there were 104 Class 1 and Class 11 sightings in the 
Washington Cascades (Almack 1993). The locations of the North Cascades grizzly bear 
observations are widely distributed throughout the ecosystem. Locations and timing of 
locations indicate at least some of the grizzly bears in the local population are resident to 
the Washington Cascades, including reproductive females. The Service believes that 
higher open-road densities and minimal hiding cover could result in mortality and 
harassment of bears during a tenuous period in a natural-recovery process. 

ALTERNATIVE A 
Conservation of the grizzly hear is guided by FRP Policies (Nos. 20,21,22, and 23) that 
mandate general protection for riparian areas, no net loss of wetland acreage or function, 
endangered and threatened species protection, and upland wildlife habitat maintenance. 
When fully implemented, these policies might provide foraging, travel, resting, and 
hiding opportunities for grizzly bears through the improved function of the riparian 
ecosystems, including wetlands. A SEPA environmental checklist would be undertaken 
for harvesting, road construction, or site preparation within one mile of a WDFW 
documented den site between October 1 and May 30, or within 0.25 miles at other times 
(WAC 222-16-80b). However, no proactive mitigation for identifying potential den sites 
is included, such as a map-based strategy displaying potential snow accmuiation and 
persistence to indicate areas where preventative caution may be needed to avoid 
inadvertent harm to the species. Given that much of the area managed by DNR in the 
recovery zone is considered likely to be lower-elevation spring habitat, this omission may 
not pose substantial risk to the species. However, unrestricted seasonal activities near 
primary habitats would increase disturbance to grizzly hears. Most importantly, no 
specific consideration would be given to grizzly bears or public access in DNR's road 
strategy under this alternative. Conservation of grizzly bears and their habitat would be 
governed by Section 9 of the ESA. 
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ALTERNATIVE B 
Improved wildlife habitat conditions afforded by the west-side riparian and northern 
spotted owl conservation strategies under this alternative might benefit grizzly bears. 
Increased hiding, resting, and travel cover (maintenance of debris and mature forest 
conditions) might improve access to prey/forage habitat (within harvest units and along 
west-side riparian areas). The specific buffer distances and harvest restrictions applied to 
riparian management zones, wind buffers, and wetland buffers would result in higher 
riparian ecosystem quality than Alternative A, perhaps increasing their value to grizzly 
bears as travel corridors and hiding cover. In addition, protection of talus slopes, caves, 
and cliffs might provide important shelter opportunities for grizzly bears. The spatial 
arrangement of spotted owl habitat in proximity to federal forests might provide grizzly 
bears with further travel opportunities which might facilitate access to diverse foraging 
opportunities. 

Because no proactive provisions to limit access or reduce road density are incorporated in 
this alternative, the benefits of increased habitat suitability in this alternative over 
Alternative A may not he hlly realized. High active road densities, where present, could 
decrease the probability that grizzly bears would occupy DNR-managed lands in those 
areas where this occurs. Harvesting and road construction near primary habitats such as 
avalanche chutes and meadows where no visual screening is left could negate the value of 
the habitats. Similarly, unrestricted seasonal activities near primary habitats could also 
increase disturbance to present but undetected grizzly bears. 

However, there wouId be mechanisms to protect bears if they were observed on DNR- 
managed lands including adherence to established state policies. A SEPA environmental 
checklist would be undertaken for harvesting, road construction, or site preparation 
within one mile of a WDFW documented den site between October I and May 30, or 
within 0.25 miles at other times (WAC 222-16-&0b, see Alternative A). Additionally, 
site-specific plans would be developed in consultation with WDFW or USEWS to limit 
human disturbance within 10 miles of a Class 1 grizzly bear observation until five 
consecutive years pass without a grizzly bear Class 1 observation in the area. Without at 
least minimal survey effort, there is the potential that a Class 1 observation would not 
occur, even if a grizzly bear was present. Overall, Alternative B's site-specific plans 
would provide the potential for increased protection for grizzly bears and their habitat 
over Alternative A. 

ALTERNATIVE C 
The more comprehensive riparian and northern spotted owl conservation strategies of 
Alternative C would enhance grizzly bear habitat throughout the plan area. Specifically, 
harvest restrictions within riparian management zones and wetland buffers would provide 
hiding cover that might otherwise not be maintained. Dense vegetative cover provides 
security near forage areas for bears. Enhanced salmonid strategies could directly benefit 
grizz~ids by providing habitat conditions that would aid salmonid recovery, thereby 
increasing the food supply available for pre-hibernation fattening. The relatively lessened 
disturbance associated with the northern spotted owl strategy of this alternative would 
likely benefit the grizzly bear over Alternatives A and B. 
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Concerns about road densities, seasonal activities in areas with undetected bears, and lack 
of use surveys are the same as Alternative B Established state policies would also 
similarly provide mechanisms to protect bears if they were observed on DNR-managed 
lands (see Alternative B). In this alternative, greater conservation of the grizzly bear and 
its habitat is suggested compared to Alternatives A and B, and more confidence of 
effective conservation is suggested by this alternative than Alternative B, due to the 
combined effect of the conservation strategies that could improve ecosystem function and 
therefore grizzly bear habitat. However, as with the other alternatives, the realized value 
of this alternative may be marginal due to the lack of consideration for grizzly bears in 
road management strategies outside of areas of known sitings. 

OESF ALTERNATIVES 
This species does not occur within the OESF Planning Unit. 
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4.5.2 Unlisted Fish and Wildlife Species 
In the following analysis of federal and state candidate species, federal species of 
concern, and other sensitive fish and wildlife species. brtef descriptions of the hiology 
and life history requirements of each species are presented before assessing the effects of 
the alternatives. A more comprehensive descrtptton of the species' biology and life 
history requirements, as well as their current federal and/or state status, is provided in 
Chapter 111 of the draft HCP. 

This analysis addresses the effects of the spotted owl and, to a limited extent, the marbled 
murrelet strategies, riparian ecosystem strategies, protection strategies for uncommon 
habitats, and species-specific protection measures. on particular unlisted species. For the 
west-side planning units, the effects of the alternatives are discussed, and action 
alternative effects are compared to the No Action alternative for each species whose 
range may include all or part of these planning units. For the OESF Planning Unit, 
analyses and comparisons are presented, as stated above. for the OESF No Action 
alternative, and Alternatives 2 and 3, for species whose range may include all or part of 
this planning unit. This analysis does not include the three east-side planning units 
because DNR is not seeking coverage for unlisted species east of the Cascade crest. 

The No Action alternative for the five west-side planning units and the OESF Planning 
Unit reflects DNR's current land management activities under state and federal 
regulations, and its Forest Resource Plan policies. Alternatives B and C contain 
strategies for owl, murrelet and riparian protection that differ from the No Action 
alternative. However, the owl and riparian conservation strategies under Alternative C 
provide greater amounts of late sera1 forest condition, owl dispersal habitat, and riparian 
protection than Alternative B, and may be of more benefit to unlisted species. The 
provisions to protect uncommon habitats and additional species-specific protection 
measures for unlisted species are the same for both Alternatives B and C. The OESF 
action alternatives contain the same provisions as Alternatives B and G for protection of 
uncommon habitats, however, species-specific protection measures are not as extensive. 
The OESF owl conservation strategies differ between Alternatives 2 and 3, and are 
different from all west-side planning unit alternatives The OESF riparian strategies are 
the same for Alternatives 2 and 3, but generally provide greater protection of the riparian 
ecosystem than Alternatives B and C. 

A summary of conservation and protection measures by alternative is provided in 
Matrices 4.5.la and 4.5.lb. 

Merged EIS, 1998 Affected Environment 



Matrix 4.5.2a: Management strategies for HCP (excluding 
OESF) 

Alternative A Alternative B 
No Action Proposed HCP Afternative C 

Jnlisted Species 

- 

Protection will be 
provided according to 
state regulations. 

Additional protection 
may occur in DNR- 
designated Natural 
Area Preserves and 
Natural Resource 
Conservation Areas. 

No specific provisions 
for unlisted species 
except for the 
northwestern pond 
turtle, sandhill crane, 
and western grey 
squirrel under the 
Washington Forest 
Practices Act (WAC 
222- 16-080(1) 
Unlisted species may 
be protected through 
development of 
~ i l d l t f e  habitat 
objectives required 
under FRP Policq No. 
22. 

Protection will be 
provided according to 
state regulations. 

Additional protection 
may occur in DNR- 
designated Natural Area 
Presewes and Natural 
Resource Conservation 
Areas. 

Unlisted species 
protected through spotted 
owl, marbled murrelet, 
and riparian conservation 
strategies, protection of 
uncommon habitats, and 
additional mitigation for 
particular species as 
follows. 
(1) harlequin duck: no 

activity allowed that 
would appreciably 
reduce likelihood of 
nesting success withrn 
165 feet of a known 
active nest between May 
1 and September 1, 
(2) northern goshawk: 
no activity allowed that 
would appreciably 
reduce likelihood of 
nesting success within 
0.55 mile of a known 
active nest between April 
1 and August 3 1 ; 
(3) common loon. no 
activity allowed that 
would appreciabi) 
reduce likelihood of 
nesting success within 

(continued) 

Same as Alternative E 
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inlisted Species (continued) 

Vest-side 
nits 

Alternative A 
No Action 

500 feet of a known 
active nest between April 
1 and September 1; 

(4) Vaux's swift: trees 
and snags known to be 
used as night roosts will 
not be harvested; 

(5) myotis bats: trees 
and snags known to be 
used as communal roosts 
or maternal colonies will 
not be harvested; and, 

(6 )  California 
wolverine and Pacific 
fisher: no activity 
allowed that would 
appreciably reduce 
likelihood of denning 
success within 0.5 mile 
of a known active den 
between January 1 and 
July 3 1 (for wolverine) 
or Februarv 1 and Julv 3 1 
(for fisher). 

Alternative 8 
Proposed HCP 
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Matrix 4.5.2b: Management strategies for alternatives related 
to the-OESF planning unit 

Alternative 2 
Alternative 1 Unzoned Forest Alternative 3 

No Action Proposed OESF Zoned Forest 

Jntisted Species 

- 

Protection will be 
provided according to 
state regulations. 

Additional protection 
may occur in DNR- 
designated Natural 
Area Preserves and 
Natural Resource 
Conservation Areas. 

No specific 
provisions for 
unlisted species. 
Unlisted species may 
be protected through 
development of 
wildlife habitat 
objectives required 
under FRP Policy No. 
22. 

Protection will be 
provided according to 
state regulations. 

Additional protection 
may occur in DNR- 
designated Natural Area 
Preserves and Natural 
Resource Conservation 
Areas 

Unlisted species 
protected through spotted 
owl, marbled murrelet, 
and riparian conservation 
strategies, landscape- 
level management 
planning, and protection 
of uncommon habitats. 

Conservation primarily 
derives from integrated, 
ecosystem-oriented 
management, rather than 
directing the nature of 
that management. 

Additional mitigation: 
(1) Vaux's swift: trees 

and snags known to be 
used as nests or night 
roosts will not be 
harvested; 
(2) Myotis bats: trees 
and snags known to be 
used as communal roosts 
or maternal colonies will 
not be harvested: and, 

(continued) 

Protection wilI be 
provided according to 
state regulations. 

Additional protection 
may occur in DNR- 
designated Natural Arez 
Preserves and Natural 
Resource Conservation 
Areas. 

Same as Alternative 2, 
except conservaton of 
upland wildlife that are 
associated with older 
forests will be 
concentrated in the owl 
zones. 
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Alternative 2 
Aiternative 1 Unzoned Forest Alternative 3 

No Action Proposed OESF Zoned Forest 

Jnlisted Speci 

Jnlisted 
jpecies 
continued) 

(continued) 

(3) Fisher: within 0.5 
mile of a known active 
den between February 1 
and July 3. no activit) 
that would appreciably 
reduce likelihood of 
denning success. 

Exceptions to the 
additional mitigation 
restrictions related to 
nesting and roosting are 
limited to formal, 
experimental studies 
designed to address 
information needs related 
to integrating 
conservation and 
production or as other 
exceptional 
~ircumstances warrant. 
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Molluscs 
Three species of molluscs that may occur in the HGP planning area are currently species 
of concern to the U.S. Fish and Wildlife Service (61 Fed. Reg. 7457 (1996); USFWS 
1996). Distribution and habitat requirements are not well understood for many aquatic 
molluscs; therefore, for the purposes of this analysis, all habitat needs for these species 
are assumed to be met in aquatic environments where they have been observed. 

Newcomb's Littorine Snail (Algamorda newcombiana [a.k.a. Littorina {Algarnorda) 
subrotunda]). 
Newcomb's littorine snail is an estuarine species that is known to occur near the high-tide 
mark in Salicornia spp. salt marshes near Grays Harbor in the South Coast Planning Unit 
(T. Burke, WDFW. Olympia, WA, pers. commun. to C. Turley, DNR, Olympia, WA, 
1994). 

ALTERNATIVE A AND ACTION ALTERNATIVES 
All DNR-managed lands within the HCP area adjacent to estuarine habitat such as the salt 
marshes of Grays Harbor and Willapa Bay are Natural Area Preserves (NAP). As such, 
the habitat required by Newcomb's littorine snail is expected to be protected under all 
alternatives. If this snail species should he discovered in the future in estuarine habitat 
that is not an NAP. it is likely that protection of Newcomb's littorine snail habitat would 
be provided as described below. 

ALTERNATIVE A 
The riparian ecosystem on DNR-managed lands is expected to provide some protection of 
the estuarine and wetland habitats primarily by the establishment and protection of 
riparian management zones on Type 1 through 4 Waters. and the establishment and 
protection of wetland management zones (WMZs) on all nonforested wetlands. Estuaries 
are Type 1 Waters and receive the same protection as other Type 1 Waters. Because the 
Newcomb's littorine snail occurs in marshes which are often associated with estuaries the 
establishment of, and restrictions on timber management activities within, WMZs directly 
protect essential habitats for this species. 

ALTERNATIVES BAND C 
Protection of this species would increase substantially under each of the HCP alternatives 
because the minimum buffer uidth for streams likely to empty into Grays Harbor (Type 1 
through 4) would be 100 feet; it would average 150 feet for Type 1 through 3 Waters. 
These buffers would include a minimum 25-foot no-harvest zone. Additional wind 
buffers would be added in areas where there is a moderate potential for windthrow. 
Activities within the remainder of the riparian management zones would be limited to 
those that are expected to maintain or restore the quality of salmonid habitat. Thus. it is 
expected that other aquatic species such as the Newcomb's littorine snail would benefit 
from the conservation measures developed in these alternatives for the protection of 
salmonids. This protection would be greater than under the No Action alternative because 
of the 25-foot no-harvest provision, protection of unstable slopes, and the guaranteed 
wider protectite zones on each side of Type 1 through 4 Waters. These provisions should 
result in more natural levels of sediments, organic nutrients and large woody debris 
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(LWD) flowing into the estuaries from inland areas than what would occur under the No 
Action alternative. 

OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
The Newcomb's littorine snail is not expected to occur in the OESF. Thus, an assessment 
of the OESF No Action and action alternatives is unnecessary. 

California Floater (Anodontn californiensisf and Great Columbia River Spire Snail 
(Fluminicola colunibiana) 
The California floater and the great Columbia River spire snail both inhabit medium to 
large rivers. Due to the similarities in habitat requirements of these species, the 
assessment of the effects of the alternatives on these species has been combined. 

The California Floater 
The California floater is a freshwater clam that Inhabits medium- to large-sized rivers and 
creeks including the Columbia, Wenatchee, and Okanogan Rivers (T. Burke. WDFW, 
Olympia, WA, pers. commun. to C. Turley, DNR, Olympia. WA. 1994). 

The Great Columbia River Spire Snail 
The great Columbia River spire snail is a freshwater species that occurs in the Methow 
and Okanogan Rivers (Columbia, Klickitat, and possibly within the Chelan Planning 
Unit), although historically this species was widespread throughout the Columbia River 
system (Neitzel and Frest 1993). This species also occurs in other rivers in eastern 
Washington, Oregon, and Idaho, but is restricted to rivers and large streams with ample 
oxygen. The Methow River is the smallest stream that the Great Columbia River spire 
snail is known to inhabit (Columbia and Klickitat planning units). 

ALTERNATIVE A 
Current management of the riparian ecosystem on DNR-managed lands is expected to 
provide some protection of the aquatic habitats considered important to the California 
floater and the great Columbia River spire snail. This protection would be provided 
primarily through the establishment and protection of riparian management zones on all 
Type 1 through 3 Waters on DNR-managed lands according to DNR's FRP policies. In 
the recent past, riparian management zones for Type 1 and 2 Waters have averaged 196 
feet (range = 0-350 feet). and for Type 3 Waters the average has been 89 feet (range = 0- 
300 feet). On average, approximately 77 percent of the riparian management zones have 
had no timber management activity. However, Type 4 and 5 Waters have received 
considerably less protection; riparian management zones on Type 4 Waters have averaged 
52 feet (range = 0-300 feet), and 53 percent of Type 5 Waters have received no riparian 
protection. These small or non-existent riparian management zones could contribute to 
poor water quality in the larger rivers downstream. Under this alternative, additional 
protection of large rivers and creeks would be provided through the identification of, and 
prohibition oftimber harvest on. unstable slopes, and through protection of salmonid 
spawning, rearing, and overwintering areas as identified by an analysis of watersheds 
during landscape planning (WFPB 1995b). However, some impacts to the aquatic habitat 
upon which these species re11 may occur because the level of riparian management zone 
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protection described above may range to zero on all water types, and the protection is not 
guaranteed. 

ALTERNATIVE B 
The management designed for protection of the riparian ecosystem under this alternative 
is expected to provide adequate guaranteed protection of the aquatic habitats considered 
important to the California floater and the great Columbia River spire snail where they 
occur on the west-side. Specific benefits of this alternative for aquatic species include the 
establishment of riparian management zones on all Type I through 4 Waters. Type 1 
through 3 Waters would have buffers of approximately I50 feet with 50- to 100-foot 
buffers on the windward side. Protection of aquatic habitat is provided by the prohibition 
of harvest within a 25-foot no-harvest area within each zone established, and the 
constraint on activities within the remainder of the zone to those that are expected to 
maintain or restore the quality of salmonid habitat. This alternative would continue to 
include the No Action alternative protection of aquatic habitats which includes the 
protection of unstable slopes from mass-wasting events, and the protection of salmonid 
spawning, rearing, and overwintering areas as identified through an analysis of 
watersheds during landscape planning (WFPB 1995b). Under Alternative B, these 
protective measures would contribute to a higher quality of aquatic habitat than what 
occurs under the No Action alternative because of the riparian management zone 
guarantees, which include minimum buffer widths, generally wider buffers, additional 
wind buffers, and a no-harvest zone. 

ALTERNATIVE C 
The management designed for protection of the riparian ecosystem under Alternative C is 
expected to provide a substantial amount of guaranteed protection of the aquatic habitats 
considered important to the California floater and the great Columbia Riber spire snail. 
Specific benefits of this altemative for aquatic species include the establishment of 
riparian management zones on all Type 1 through 5 Waters. Type 1 through 3 Waters 
would have buffers of approximately 150 feet, with additional 100-foot wind buffers on 
each side of Type 1 and 2 Waters. Each side of a Type 3 Water greater than 5 feet wide 
would have a 50-foot wind buffer. Protection of aquatic habitat is provided by the 
prohibition of harvest within a 25-foot no-harvest area within each zone established. and 
the constraint on activities within the remainder of the zone to those that are expected to 
restore and enhance the quality of salmonid habitat. This alternative would continue to 
include the No Action alternative protection of aquatic habitats which includes the 
protection of unstable slopes from mass-wasting events, and the protection of salmonid 
spawning, rearing, and overwintering areas as identified through an analysis of 
watersheds during landscape planning (WFPB 1995b). The protection of aquatic habitat 
would be substantially greater under this alternative than under the No Action alternative 
because of the riparian management zone guarantees. which include minimum buffer 
widths, generally wider buffers on all waters, additional wind buffers, and a no-harvest 
zone. In addition, under this alternative, management in the riparian management zones 
must restore or enhance salmonid habitat, which would maintain high quality aquatic 
habitat in the larger rivers and streams. 
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OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 

The California floater and the great Columbia River spire snail are not expected to occur 
in the OESF. Thus, an assessment of the OESF No Action and action alternatives is 
unnecessary. 

Arthropods 
Seven species of arthropods known to occur, or that may occur, in the HCP planning area 
are currently species of concern to the US.  Fish and Wildlife Service (61 Fed. Reg. 7457 
(1996) or candidates for state listing. An analysis of the effects of the alternatives on 
these species is discussed in the sections below. 

Beller's Ground Beetle (Agonum bellepi), Long-horned Leaf Beetle (Donacia zdola), 
and Hatch's Cliek Beetle (Eanus hatchii) 
The Beller's ground beetle, long-horned leaf beetle, and Hatch's click beetle are known to 
inhabit eutrophic sphagnum bogs (i.e., nonforested wetlands) in or near low elevation 
(less than 3,300 feet) lakes (i.e., Type 2 Waters) (Dawson 1965; Rodrick and Milner 
1991). Since these species have similar habitat requirements, the analysis of the effects of 
the alternatives on these species has been combined. 

Beller's Ground Beetle 
Beller's ground beetle occurs exclusively in lowland sphagnum bogs of Washington, 
Oregon, and southwestern British Columbia (Johnson 1979, 1986). In Washington, 
Beller's ground beetle is only known to occur in Snoqualmie Bog, now a DNR Natural 
Area Preserve (NAP), located along the north fork of the Snoqualmie River, and in Kings 
Lake Bog NAP (Crawford 1994; R. Crawford. University of Washington, Seattle. pers. 
commun., 1993). 

Lone-horned Leaf Beetle - 
The long-horned leaf beetle occurs specifically in lowland sphagnum bogs of Washington 
and southwestern British Columbia (Rodrick and Milner 1991). In Washington, this . 

species has been documented historically only in Snohomish County, and is currently 
known to occur in only one locale, Chase Lake, near Edmonds (R. Crawford, University 
of Washington, Seattle, pers. commun., 1993). Long-horned leaf beetle larvae forage on 
submerged plants, while adults forage on the exposed portions of aquatic plants (White 
1983). 

Hatch's Click Beetle 
Hatch's click beetle occurs exclusively in lowland sphagnum bogs of northwestern 
Washington (Johnson 1979). This species is known to occur historically in Snohornish 
and King Counties, but is currently only known to occur at three bog sites located in 
central King County, including Kings Lake Bog NAP (WDFW 1994a, Crawford 1994; R. 
Crawford, University of Washington, Seattle, pers. commun., 1993). Adult beetles feed 
on honey, dew, polfen, nectar, and small soft insects (WDFW 1994a). 

ALTERNATIVE A 
Current management of the riparian ecosystem on DNR-managed lands is expected to 
provide some protection of the sphagnum bog habitat in which these three species of 
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beetles occur. Protection of sphagnum bogs would occur primarily through the restriction 
of timber management activities within wetland management zones (WMZs) that would 
be established around nonforested wetlands according to DNR's Forest Resource Plan 
(FRP) policies (DNR 1992b). Wetland management zones on nonforested \vetlands in 
the recent past have averaged 86 feet; a policy that is expected to continue, and would be 
applied to all hogs greater than or equal to 0.25 acre in size. 

DNR's FRP policies to control undesirable vegetation, insects, disease, specifies a 
hierarchical approach with direct application of herbicides and pesticides being the least 
preferred alternative. For example, during the last 10 years, DNR did not use any aerial 
insecticides (DNR 1992b). DNR balances economic, biological, environmental, and 
social views in determining the best approach to prevent resource damage. These policies 
and the establishment of WMZs should provide adequate protection of the habitat upon 
whicb these beetle species rely. In addition, habitat known to be occupied by the Beller's 
ground beetle and Hatch's click beetle nould continue to be protected in the Natural Area 
Preserves. 

ALTERNATIVE B 
Management of the riparian ecosystem under this HCP alternative is expected to provide 
adequate protection of the sphagnum bog habitat in which these three species of beetles 
occur. This protection is expected to be achieved primarily through the establishment of 
wetland buffers greater than or equal to 100 feet on all bogs greater than or equal to 0.25 
acres, whicb is greater than current practices under Alternative A. Also, habitat known to 
be occupied by the Beller's ground beetle and Hatch's click beetle would continue to be 
protected in the Natural Area Preserves. DNR's FRP policies regarding the use of 
herbicides and pesticides would continue, which is the same as under the No Action 
alternative. 

ALTERNATIVE C 
Management of the riparian ecosystem under this HCP alternative is expected to provide 
somewhat more protection of sphagnum bog habitat than Alternatives A or B. This 
protection is expected to be achieved primarily through the establishment of wetland 
buffers greater than or equal to 100 feet on all bogs greater than or equal to 0.1 acre. A 
no-harvest restriction would be in effect for the first 50 feet &om the wetland's edge. 
This protection would be greater than the No Action alternative because of the guaranteed 
protection zones. and the no-harvest restriction in the wetland buffers. Also, habitat 
known to be occupied by the Beller's ground beetle and Hatch's click beetle would 
continue to be protected in the Natural Area Preserves. However, policies regarding the 
use of herbicides and pesticides would be according to DNR's FRP, which is the same as 
under the No Action alternative. 

OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
No effects are anticipated to the Beller's ground beetle, long-horned leaf beetle, or the 
Hatch's click beetle under any of the OESF alternatives because these species are very 
localized in distribution and are not expected to occur on the Olympic Peninsula. 
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Columbia River Tiger Beetle (Cicindela columbica) 
The Columbia River tiger beetle occurs exclusively along sandy shoreline habitats of the 
Columbia and Snake Rivers (R. Crawford, University of Washington, Seattle, pers. 
commun., 1993). This species is thought to be extinct along dammed areas, but may 
occur along the Hanford reach or along Hell's Canyon (R. Crawford, University of 
Washington, Seattle, pers. commun., 1993). For the purposes of this analysis, all habitat 
needs for this species are assumed to be met within the sandy shoreline habitats along the 
Columbia and Snake Rivers. 

ALTERNATIVE A AND ACTION ALTERNATIVES 
Within the defined HCP area (the range of the northern spotted owl), there are no DNR- 
managed lands adjacent to the shores of the Columbia River. Therefore, no direct 
protection measures for this species or its sandy river shoreline babitat are currently being 
implemented, nor have any protective measures been incorporated into any of the 
proposed alternatives. 

Fender's Soliperlan Stonefly (Soliperla fenderi) and Lynn's Clubtail (Gomphus 
lynnae) 
The Fender's soliperlan stonefly is known from only one locale in Washington, thus, 
information on habitat needs and geographic range are limited for this species. 
Occurrences of Lynn's clubtail also are localized. The habitat requirements for these 
species are similar; both utilize aquatic habitats (i.e., Type 1 through 5 Waters). Thus, for 
purposes of this assessment, all habitat needs for these species are assumed to be met 
within these habitats, and the effects of the alternatives on these species have been 
combined. 

Fender's Soliperlan Stonefly 
One specimen of the Fender's soliperlan stonefly was collected from St. Andrew Creek in 
Mount Rainier National Park (J. Lattin, Oregon State University, Corvallis, pers. 
commun., 1994). Based on the biology of related species of stoneflies and the location at 
which the only observation of the Fender's soliperlan stonefly was recorded, all habitat 
requirements are assumed to occur within and adjacent to aquatic habitats. 

Lynn's Clubtail 
This species of dragonfly is known primarily to use large rivers, but has also been 
recorded in mountain lakes (i.e., Type 2 Waters) (J. Lattin, Oregon State University. 
Corvallis. pers. commun., 1994). Lynn's clubtail occurs primarily east of the Cascades, 
and has been reported to occur along the Yakima River from Kiona, Washington to 
Richland, Washington. Lynn's clubtail uses silty water for breeding. This species tends 
to occur along  low^-elevation streams or rivers with a fair amount of siltation (J. Lattin, 
Oregon State University. Corvallis, pers. commun., 1994). 

ALTERNATIVE A 
These two species are not known to occur on DIZR-managed lands within the range of the 
spotted owl. However, should they occur in the HCP area, current management of the 
riparian ecosystem on DNR-managed lands is expected to provide some protection of the 
aquatic habitats considered important to the Fender's soliperlan stonefly and Lynn's 
clubtail. This protection is expected to occur primarily from the establishment and 
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protection of riparian management zones on all Type 1 through 3 Waters according to 
FRP policies. The riparian management zones have averaged 196 feet on Type 1 and 2 
Waters, and 89 feet on Type 3 Waters, although some of these waters have had no 
riparian management zones. Additional protection of aquatic habitats is provided through 
the identification of, and prohibition of timber harvest on, unstable slopes, and through 
protection of salmonid spawning, rearing, and overwintering areas as identified by an 
analysis of watersheds during landscape planning (WFPB 1995b). The use of herbicides 
and pesticides would be according to DNR's FRP policies, as described above in the 
analysis of effects on the beetle species. 

ALTERNATIVE B 
The management designed for protection of the riparian ecosystem under Alternative B is 
expected to provide adequate protection of the aquatic habitats considered important to 
the Fender's soliperlan stonefly and Lynn's clubtail, should they occur on DNR-managed 
lands in the HCP area. Specific benefits of this alternative include the establishment of 
riparian management zones on Type 1 through 4 Waters. Riparian buffers on Type 1 
through 3 Waters would be based on sight potential tree height or 100 feet whichever is 
greater (averaging 150 feet) plus a wind buffer on the windward side where there is a 
moderate potential for windthrow. Type 4 Waters would have 100-foot riparian buffers. 
Protection of riparian management zones is provided by a 25-foot no-harvest area within 
each zone established, and the constraint on activities within the remainder of the zone to 
those that are expected to maintain or restore the quality of salmonid habitat (i.e., large 
woody debris, stream temperature, water quality). This alternative would continue to 
include the No Action alternative protection of aquatic habitats which includes the 
protection of unstable slopes from mass-wasting events, and the protection of salmonid 
spawning, rearing, and overwintering areas as identified through an analysis of 
watersheds during landscape planning (WFPB 1995b). However, protection of aquatic 
habitat would be greater under this alternative than under the No Action alternative 
because of the riparian management zone guarantees. which include minimum buffer 
widths, generally wider buffers, additional wind buffers, and a no-harvest zone. 

ALTERNATIVE C 
The management designed for protection of the riparian ecosystem under Alternative C is 
expected to provide substantial protection of the aquatic habitats considered important to 
the Fender's soliperlan stonefly and Lynn's clubtail should they occur on DNR-managed 
lands in the HCP area. Specific benefits of this alternative include the establishment and 
protection of riparian management zones on all Type 1 through 5 Waters. Stream buffers 
would be based on sight potential tree height or 100 feet, whichever is greater. 
Additional wind buffers of 100 feet would be established on each side of Type 1 and 2 
Waters. Each side of a Type 3 Water greater than 5 feet wide would have a 50-foot wind 
buffer. Protection of the aquatic habitat would be provided by a 25-foot no-harvest area 
within each zone established, and the constraint on activities within the remainder of the 
zone to those that are expected to restore or enhance the quality of salmonid habitat. This 
protection, and the riparian management zone guarantees, which include minimum buffer 
widths, generally wider buffers on all waters, additional wind buffers, and a no-harvest 
zone would contribute to maintenance of stream quality and is substantially greater than 
that provided under the No Action alternative. 
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OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
Fender's soliperlan stonefly and Lynn's clubtail are unlikely to occur on the Olympic 
Peninsula. However, should they occur, adequate protection would be provided under the 
OESF No Adion and action alternatives. Current management of the riparian ecosystem 
in the Olympic Region of DNR places mass-wasting buffers along streams. These buffers 
have averaged at least 94 feet on Type 1 through 5 Waters. Minimal timber management 
activity is allowed in these buffers or in areas identified as unstable. An additional layer 
of guaranteed protection of aquatic habitat for this species is assured through the 
protection of salmonid spawning, rearing, and overwintering areas as identified through 
an analysis of watersheds during landscape planning (WFPB 1995b). 

The OESF action alternatives would have the same riparian management strategy. 
Riparian management zones would consist of an i ~ e r  mass-wasting buffer and an outer 
wind buffer. It is anticipated that the inner-core buffers would average I50 feet on Type 
1 and 2 Waters, and 100 feet on Type 3 and 4 Waters. A 150-foot wind buffer would be 
added along both sides of Type 1,2, and 3 Waters, and a 50-foot wind buffer would be 
added along Type 4 and 5 Waters. This riparian management strategy woutd provide 
substantial protection of the habitat upon which these species rely, and would be 
guaranteed, which is greater than that provided under the OESF No Action alternative. 

Johnson's (mistletoe) Hairstreak (Mitoura johnsoni) 
Johnson's (mistletoe) ha~rstreak, a candidate for state listing, is a butterfly whose larvae 
are dependent upon species of dwarf mistletoe (Arceurhobzum spp.), which occur 
primarily on western hemlock (Tsuga heterphylla) (Pyle 1989; Larsen et al. 1995). This 
butterfly is known to occur in low-elevation, late-successional forests west of the Cascade 
crest and on the Olympic Peninsula. It occurs in mature hemlock and Douglas-fir 
(Pseudotsuga nzenziesii) forests infested with dwarf mistletoe, where adults are known to 
feed on nectar sources that include dogwood (Cornus nuttallii) and oregongrape (Berberis 
nervosa) (Pyle 1974). Loss of late-successional forests, insecticide use, and mistletoe 
suppression are thought to be detrimental to Johnson's (mistletoe) hairstreak (Larsen et al. 
1995). 

ALTERNATIVE A 
Current policies to manage late-successional forests for spotted owls and marbled 
munelets will provide habitat for Johnson's (mistletoe) hairstreak, however, the amount 
of habitat is likely to decline as timber harvests reduce habitat unoccupied by spotted 
owis or marbled murrelets. Presently DNR manages 34,826 acres in forest greater than or 
equal to 200 years old and 150,978 acres between 70-200 years of age in the five west- 
side planning units, which is considered the potential spotted owl habitat in these units. 
Under Alternative A, 79,079 acres of this potential habitat be protected throughout 
the planmng perlod and is projected to increase slightly to 81,178 acres by the year 2096. 
White consistent with federal regulations, this decline in potential spotted owl habitat 
(from 185,803 acres) is likely to result in a decline in hairstreak habitat, but may protect 
some of the existing old-growth forest on DNR-managed lands. If these butterflies 
depend on existing old growth as source habitats then Alternative A may provide some 
support for this species. 
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ALTERNATIVE B 
Under this alternative, 65,657 acres of potential spotted owl habitat will be designated to 
occur within 8 miles of federal land reserves in the western Washington units. This 
represents a decline from Alternative A, and may represent a decline in hairstreak habitat 
as well. Potential habitat for spotted owls increases to 81,621 by the year 2096 under this 
alternative, but the suitability of regenerated stands and the adequacy of their distribution 
for this butterfly is unknown. Under Altemative B, there would he less old-growth and 
mature stands in 2096 than under Alternative A. which likely would result in greater 
impacts to Johnson's hairstreak butterfly than the No Action alternative. 

ALTERNATIVE C 
Under this alternative, 80,497 acres of potential spotted owl habitat would occur within 8 
miles of federal land reserves in the western Washington units. This designation is 
similar to Alternative A in the amount of habitat it maintains, which may represent 
potential Johnson's (mistletoe) hairstreak habitat as well. This alternative would increase 
potential spotted owl habitat to 146,098 acres by the year 2096. Although this would he 
an increase in habitat over what will be provided under Alternative A, the same concerns 
about the suitability of regenerated stands and the adequacy of their distribution for this 
butterfly, as stated in Alternative B, would exist. Alternative G may provide the most 
support for the hairstreak if habitat suitability and distribution are adequate, and if this 
habitat can be colonized by the species throughout the planning period. If not, protection 
for Johnson's hairstreak hutterfly under Alternative C would likely be less than under the 
No Action alternative. 

OESF ALTERNATIVE 1 
The No Action alternative would provide some late-successional habitat for the Johnson's 
(mistletoe) hairstreak via habitat protections for spotted owls and marbled murrelets. 
This includes 15,000 acres of suitable habitat that is deferred from harvest until 2005. 
Riparian buffers, while minimal, may provide additional late-successional habitats in 
low-elevation areas. The amount of current capable spotted owl habitat available under 
this plan is projected to decline from 48,900 acres to 36,800 (in year 2096) as unoccupied 
owl circles, marginal munelet sites, and stands not occupied by owls or murrelets are - 
harvested; currently capable habitat consists of forests as young as 70 years old. 
Although some late-successional forests would be protected and regenerated, this 
alterna&e lacks proactive attempts to regenerate well-distributed, late-successional 
forests that appear critical for this species. 

OESF ALTERNATIVE 2 
Under the unzoned alternative. 153,400 acres of predicted capable spotted owl habitat 
would be available in year 2096, approximately 20 percent of which would be old forest 
habitat available throughout the planning period. Old forest is defined as a forest that has 
characteristics of, and functions as, late successional forest and may possibly be 
developed through management. While providing old-forest habitats is emphas~zed in 
this plan, habitat quality may be limited by the degree of mistletoe infestation in 
regenerating stands. Further, the degree of butterfly habitat connectivity that would result 
is unknown. However, the unzoned alternative appears to provide the greatest amount of 
potential hairstreak habitat that would be well distributed throughout the OESF. 
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OESF ALTERNATIVE 3 
Under the zoned alternative, predicted capable spotted owl habitat will be compart- 
mentalized into a number of zones, and will amount to 97,200 acres in the year 2096. 
Although this altemative provides 5000 acres of old growth in owl nest groves, it is 
unclear how much older forest habltat would be available throughout the plannlng perlod 
or its suitability for Johnson's hairstreak butterfly. However, the total amount of capable 
owl habitat is less than that predicted for the unzoned alternative and likely would 
provide less habitat for this butterfly species. The habitat amounts provided in the zoned 
alternative would exceed those in the No Action alternative, but the suitabilit). of the 
habitat and its distributton is unknown. 

Fish (excluding Pacific salmon (Oncorhynchus) which are 
covered in a separate section beginning on p. 4-383) 
Five fish species. excluding anadromous salmonids, are federal candidates for listing or 
species of concern to the U.S. Fish and Wildlife Service and are known to occur within 
the bounds of the west-side HCP planning units. One of these, the Olympic mudmimow, 
is also a candidate for listing by the state. All the spawing, juvenile and rearing habitats 
for three of these species are provided by the freshwater aquatic environment. River 
lampreys spawn and rear juveniles in freshwater but adults rear solely in the marine 
environment. There is no known green sturgeon spawning and juvenile habitat in 
Washington, though some adult rearing occurs in the Columbia Ri~er. The habitat 
requirements of these species are described below. Since some or all of these species' 
life requisites are provided by aquatic habitat types, the assessment of the effects of the 
riparian protection strategies under the alternatives on each of these species is combined. 

Bull Trout (Salvelinus conjhentzs) 
Bull trout are found throughout coastal and inland streams and lakes in Washington and 
are thought to occur throughout the HCP planning area. Although some individuals may 
spend their entire life in a small segment of a stream, most are highly migratory, traveling 
to headwater streams to spawn and later migrating back to larger stream segments or 
lakes to rear (McPhail and Murray 1979). Bull trout are most often associated with cool 
(36-39 degrees F), clear, mountain streams and lakes during spawning and incubation 
(WDFW 1994a). Streams utilized by this species are typically high-elevation headwaters 
fed by snowmelt or springs (Bond 1992; WDFW 1994a). 

Five characteristics of rearing habitat are of primary importance to bull trout: channel 
stability, substrate composition, cover, temperature, and migratory corridors (Rieman and 
McIntyre 1993). Highest abundance of this species is attained in streams dominated by 
gravel and cobble (Bond 1992). This species is also associated with waters less than 64 
degrees F (1 8 degrees C) in the summer (WDFW 1994a), hut tends to occur in stream 
segments with temperatures below 59 degrees F (15 degrees C) (Rieman and McIntyre 
1993) Because tearing habitat for juveniles includes the substrate or other protected 
areas, this species requires clean, mostly sediment-free bottom area or an abundance of 
large woody debris for cover (Rieman and McIntyre 1993). Sheltered pools with large 
organic debris and clean cobble substrate provide rearing habitat for adults (McPhail and 
Murray 1979). 
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Olympic Mudminnow (Novumbra hubbsi) 
The Olympic mudminnow is restricted to drainages along the west coast of Washington. 
the Chehalis River, and the lower Deschutes River (Meldrim 1968; Harris 1974; Wydoski 
and Whitney 1979). Within this region, the species is restricted to the following areas: 
(I) freshwater habitats north of Grays Harbor; (2) Chehalis tributaries entering from the 
north and some adjacent stream mouths from the south; (3) the Chehalis River below 
Rainbow Falls; and, (4) the lowest reaches of the Deschutes River where it enters Puget 
Sound. The northernmost distribution of the Olympic mudminnow was documented 
around Lake Ozette (Harris 1974) Harris (1974) also indicated that this species was 
restricted to the coastal lowlands, and that it did not extend to the base of the Olympic 
Mountains in the Chehalis drainage. 

Olympic mudminnows use similar habitats for spawning, and juvenile and adult rearing. 
Within its geographic range. spawning and rearing habitats for the Olympic mudminnow 
are highly restricted to ponds and marshy streams in coastal lowlands (WDFW 1994a) 
with the following characteristics: (I) relatively deep (at least several inches); (2) slow- 
flowing or stiff water; (3) choked with aquatic vegetation; and, (4) soft mud bottom 
(containing organic matter) (Hagen et at. 1972; Harris 1974; Wydoski and Whitney 
1979) This species does not occur in newly silted areas containing inorganic sediment 
alone. Olympic mudminnows occur in a wide range of water quality conditions, but are 
found most often in turbid water. Although they prefer cooler waters, Olympic 
mudminnows also occur in water temperatures ranging from 32 to 70 degrees F (Wydoski 
and Whitney 1979). 

Pacific Lamprey (Lamptera trideniata) 
Pacific lamprey are found in coastal streams from southem California to the Gulf of 
Alaska, In Washington. this species is found inland in the Columbia, Snake, and Yakima 
River systems (Wydoski and Whitney 1979), and is thought to occur throughout the HCP 
planning area. Pacific lamprey travel up rivers and streams, sometimes several hundred 
miles, to the headwaters, where they spawn in cold water, depositing their eggs in clean 
sand, gravel (Wydoski and m t n e y  1979; Brown 1985), and cobble substrates (US.  
Bonneville Power Administration et at. 1994). Kan (1975) found that the Pacific lamprey 
spawned predominantly in low-gradient stream segments, usually just above riffles at the 
tail end of pools at water depths of 0.4 to 1 meter (1-3 feet) (U.S. Bonneville Power 
Administration et al. 1994). Juvenile rearing habitat is found downstream from the redd 
where they hatched, typically in slow. cool, soft-bottomed stretches in back waters, pools, 
and quiet eddies (Kan 1975: Wydoski and Whitney 1979; Brown 1985) where they 
remain for a maximum of 5 to 6 years. At transformation, Pacific lampreys move out of 
the burrow and travel downstream in late summer during flood conditions, eventually 
reaching the sea or a lake which provides adult rearing habitat (Scott and Crossman 
1973). 

River Lamprey (Lampfera ayresi) 
The river lamprey occurs in coastal streams from northern California to northern British 
Columbia and southeast Alaska. Little is known ahout the biology of this species. 
Similar to the Pacific lamprey, river lampreys probably spawn in low-gradient stream 
segments immediately upstream of riffles, using sand and gravel to excavate their redds 
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(Wydoski and Whitney 1979). Most river lamprey spawning habitat probably occurs in 
smaller headwater streams and rivers (Brown 1985). Juvenile rearing habitat for the river 
lamprey occurs in silt deposits in both rime and pool habitats (Wydoski and Whitney 
1979). Adult rearing habitat occurs in the Pacific Ocean, before the lampreys migrate to 
freshwater to spawn (Wydoski and Whitney 1979) 

ALTERNATIVE A 
Current management of the riparian ecosystem on DNR-managed lands is expected to 
protide some protection of suitable spawning and rearing habitats for the bull trout, 
Olympic mudminnow, and Pacific and river lampreys. This habitat receives the 
protection provided primarily by the establishment and protection of WMZs on 
nonforestcd wetlands and of riparian management zones on all identifiable Type 1 
through 5 Waters according to DNR's FRP policies. Based on a survey of timber sales 
sold on DNR-managed land since 1992, no timber management activity has occurred in 
77 percent of the riparian management zones established on Type 1 through 5 Waters on 
DNR-managed land. Riparian management zones on smaller headwater streams used by 
bull trout have averaged 52 feet on Type 4 Waters, and 40 feet on 47 percent of Type 5 
Waters. However, these zones have ranged as low as zmo for both Type 4 and Type 5 
Waters, and 53 percent of Type 5 Waters have had no buffer, thus some impacts to bull 
trout would expected under this alternative. Because spawning and rearing for the 
Olympic mudminnow is restricted to ponds and marshy streams which are often 
associated with wetlands, the establishment of, and restriction of timber management 
activities within, W Z s  directly protects essential habitats for this species. The average 
width of WMZs has been 86 feet. In addition to the smaller headwater streams, Pacific 
and river lampreys also inhabit low gradient streams and large rivers. Riparian 
management zones on Type 1 and 2 Waters have averaged 196 feet, and riparian 
management zones on Type 3 Water have averaged 89 feet, although these zones have 
ranged as low as zero. These WMZs and riparian management zones, although not 
guaranteed, to some extent contribute to stream stability, and water temperature and 
quallty, providing some protection of the spawning and rearing habitat of these fish 
species. In addition, protection will be provided through the identification of, and 
prohibition of timber harvest on. unstable slopes, and through protection of salmonid 
spawning, rearing, and overwintering areas as identified by an analysis of watersheds 
during landscape planning (WFPB 1995b). Protection of salmon habitat would likely 
protect the stream features and functions that most of these five non-salmonid candidate 
fish species require. 

ALTERNATIVE B 
Management of the riparian ecosystem under Alternative B is expected to provide 
adequate guaranteed protection of spawning and rearing habitats of the bull trout, 
Olympic mudminnow, and Pacific and river lampreys. Specific benefits of this 
alternative considered important to these species include the establishment of wetland 
buffers and riparian management zones on all identifiable Type 1 through 4 Waters. 
Riparian management zone widths would be one site potential tree (approximately 1 50 
feet) or 100 feet whichever is greater on all Type 1 through 3 Waters. Riparian 
management zones on Type 4 Waters would be two-thirds of a site potential tree 
(approximately 100 feet). Type 5 Waters would receive protection according to DNR's 
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FRP policies, which would be the same as Altemative A. In addition, wind buffers of 50- 
100 feet would be added to the windward side of Type 1 through 3 Waters where there is 
a moderate potential for windthrow. Protection of aquatic habitat would be provided by 
the prohibition of harvest within a 25-foot no-harvest area within each zone established, 
and the constraint on activities within the remainder of the zone to those that are expected 
to maintain or restore the quality of salmonid habitat. Wetland huffers would be at least 
100 feet on wetlands greater than or equal to .25 acre. Additional protection of aquatic 
habitats includes the protection of unstable slopes from mass-wasting events, and the 
protection of salmonid spawning, rearing, and overwintering areas as identified through 
an analysis of watersheds during landscape planning (WFPB 1995h). Under Altemative 
B, there would be greater protection than that provided under the No Action alternative 
because of the minimum buffer widths, wider huffers on Type 3 and 4 Waters and 
nonforested wetlands, guaranteed no-harvest restriction, and management that must 
maintain or restore salmonid habitat. Protection of salmon habitat would likely protect 
the stream features and functions that most of these five non-salmonid candidate fish 
species require. 

ALTERNATNE C 
Management of the riparian ecosystem under Alternative C is expected to provide 
substantial guaranteed protection of spawning and rearing habitats of the hull trout, 
Olympic mudminnow, and Pacific and river lampreys. Specific benefits of this 
altemative considered important to these species include the establishment of wetland 
buffers and riparian management zones on all identifiable Type 1 through 5 Waters. 
Riparian management zones would he one site potential tree (approximately 150 feet) or 
100 feet, whichever is greater, on Type 1 through 5 Waters. In addition, wind buffers of 
100 feet would be added to both sides of Type 1 and 2 Waters, and 50-foot wind buffers 
would be added to each side of Type 3 Waters greater than 5 feet wide. Protection of the 
riparian management zone for aquatic species is provided by the prohibition of harvest 
within a 25-foot no-harvest area within each zone established, and the constraint on 
activities within the remainder of the zone to those that are expected to restore or enhance 
the quality of salmonid habitat. Wetlands protection would be the same as in Alternative 
B, except that Altemative C would also include 50-foot no-harvest buffers on nonforested 
wetfands, and 100-foot buffers on bogs greater than or equal to 0.1 acre in size. 
Additional protection of aquatic habitats includes the protection of unstable slopes from 
mass-wasting events, and the protection of salmonid spawning, reariag, and 
overwintering areas as identified through an analysis of watersheds during landscape 
planning (WFPB 1995h). This protection is substantially greater than that provided under 
the No Action alternative because of the minimum buffer width, wider buffers on Type 3 
through 5 Waters, additional wind huffers, guaranteed no-harvest restriction in riparian 
management zones and WMZs, and management that must restore or enhance salmonid 
habitat. 

OESF ALTERNATIVE 1 
Current management of the riparian ecosystem on the OESF is expected to provide 
adequate protection of spawning and rearing habitats of the hull trout, Olympic 
mudminnow, and Pacific and river lampreys. The Olympic Region of DNR currently 
places mass-wasting buffers.along streams where needed. No timber removal or timber 
management activity occurs within these huffers or in areas identified as unstable. An 
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additional layer of protection of aquatic habitat upon which these species rely is assured 
through the restriction of timber management activities within riparian management 
zones and wetland buffers which directly protect essential habitat for these species. 
Average riparian management zone widths on Type 1 through 5 Waters in the past have 
been 146, 136,94, 96, and 105 feet, respectively. Wetland management Zones have 
averaged 86 feet in width, and no timber harvest activity has occurred in these buffers. 
Additional protection for the habitat upon which these species rely is provided by the 
protection of salmonid spaming, rearing, and overwintering areas as identified through 
an analysis of watersheds during landscape planning (WFPB 1995b). Protection of 
salmon habitat would likely protect the stream features and functions that most of these 
five non-salmonid candidate fish species require. 

OESF ACTION ALTERNATIVES 
Management of the riparian ecosystem would be the same under both OESF action 
alternatives. and would provide adequate protection of spawning and rearing habitats for 
the bull trout, Olympic mudminnow, and Pacific and river lampreys. Ecosystem 
protection under these alternatives would be derived largely from management directed at 
maintaining and restoring riparian ecosystem function as welt as older forest conditions 
across much of the managed uplands which are expected to benefit all aquatic species. 
Specific protection of aquatic habitat would occur primarily from the establishment of, 
and restriction of timber harvest activ~ties in. riparian management zones and wetland 
buffers. These buffers would be applied in a site-specific manner and would consist of an 
inner mass-wasting buffer and an outer wind buffer. Total buffer widths on Type 1 and 2 
Waters would average 300 feet. Buffers on Type 3 and 4 Waters would average 250 and 
150 feet, respectively. Type 5 Waters would have inner buffers based on the identifiable 
channel and unstable slopes, and a variable outer buffer. These buffers may range from a 
minimum of 25 feet to 1,000 feet depending on site-specific conditions. Wetland buffers 
would be the same as those described in Alternative B above. Minimal timber 
management activity would be allowed in the mass-wasting buffer. Additional protection 
for the habitat upon which these species rely is provided by the protection of salmonid 
spawning, rearing, and overwintering areas as identified through an analysis of 
watersheds during iandscape planning (WFPB 1995b). 

Pacific Salmon 
All seven species of pacific salmon (Oncorhynchus spp.) are found in westem 
Washington lakes, rivers, and streams (Wydoski and Whitney 1979). These fish have 
become adapted to cool, clean water, with abundant gravels and a diversity of habitats 
composed of riMes and pools. Because salmon have evolved in a largeiy forested setting, 
many of their adaptations are associated with cool water temperatures, high oxygen 
concentrations, and large woody debris (LWD) habitat. Large woody debris 1s 
contributed to the aquatic systems from the riparian forest by such processes as stream 
bank erosion. wind damage, and slope failures (Hicks et al. 1991; FEMAT 1993). For the 
species that spend a limited amount of time in the freshwater environment (i.e., chum, 
pink, chinook), or rely on lakes for rearing (i.e., sockeye), cool water temperatures and 
high oxygen levels are very important, however LWD also plays a limited role in their life 
history strategies. For these species the importance of LWD is more narrowly focused on 
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providing cover for adults and stabilizing the spawning beds for egg incuhation. For the 
other species of salmon (i.e.. coho, steelhead, cutthroat) that rear in freshwater for 
extended periods of time, LWD plays a greater role during both spawning and rearing. It 
contributes to channel stability during spawning, as well as forming rearing pools and 
riffles and contributing to food productivity. Large woody debris is also an important 
source of refuge cover for aduits and juveniles during high flon conditions and when 
being sought after by predators. 

Chum ( 0  keta) 
Western Washington chum salmon are found close to saltwater, where they spawn in 
low-gradient tributaries or side channels of nvers. Being anadromous, this species spends 
part of its life in freshwater and the remainder in saltwater (Groot and Margotis 1991; 
Meehan and Bjomn 1991). During the initial stage of life, chum salmon eggs can be 
found incubating in coastal streams, while the adult phase of life is spent in the ocean. 
The length of time spent in the ocean can vary from 6 months to 4 years (Wydoski and 
Whitney 1979), while the time spent in freshwater is relatively short. The freshwater 
phase of a chum salmon's life is virtually over upon emergence from the gravel, as they 
swim down to the estuary and eventually to the sea almost immediately after emergence 
from the gravel. These fish rely on mediumsized spawning gravels that are relatively 
free of sand and silt (Koski 1975). 

Pink (0 gorbuscha) 
Pink salmon are found in just a few Puget Sound rivers and tributaries. Being 
anadromous. this species spends part of its life in freshwater and the remainder in the 
ocean feeding (Groot and Margolis 1991; Meehan and Bjornn 1991). JuveniIe pink 
salmon use freshwater very briefly, as they migrate to the estuary and marine environment 
soon after emergence from the gravel. Pink salmon are unique in that they have a strict 2- 
year lifespan, and in Washington the odd year cycle is the most dominant (Wydoski and 
Whitney 1979). These salmon prefer to spawn during late summer in small- to medium- 
sized gravels (Wydoski and Whitney 1979). 

Sockeye ( 0  nerka) 
The majority of western Washington sockeye salmon are found in a few river systems 
that have accessible lakes, with a relatively minor portion found in systems without lakes. 
Most sockeye are anadromous, spending part of their life in freshwater and the remainder 
in saltwater (Groot and Margolis 1991; Meehan and Bjomn 1991). The freshwater stages 
of life are spent either in tributaries and rivers during egg incuhation or in lakes and other 
standing bodies of water during the juvenile rearing stages. The adult feeding stages are 
spent in the ocean environment. The length of time spent in the ocean will vary from 1-3 
years (Wydoski and Whitney 1979), with the period of freshwater residence taking from 
1-2 years to achieve smolt size. Most sockeye adults enter freshwater to spawn in early to 
mid-summer, the adutts hold in the lake through the fall, and eventually spawn in 
tributaries and along lake shorelines in late fall and early winter. Spawning occurs in 
clean small- to medium-sized gravels. After the young fry emerge from the gravel, they 
move into the lake for rearing for a couple years, where they feed on zooplankton and 
eventually migrate to sea as smolts. Kokanee are the non-anadromous variety of the 
sockeye salmon. Kokanee have similar spawning and rearing habits as the anadromous 
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form, however because it stays in the lake and does not go to sea, it doesn't achieve as 
large a size. 

Chinook (0 tshawytscha) 
Chinook salmon are found in all of the larger west-side river systems of Washington. 
Being anadromous, this species spends part of its life in freshwater and the remainder in 
saltwater (Groot and Margolis 1991; Meehan and Bjoml991). The early freshwater 
stages of life are spent in the coastal rivers and tributaries, while the adult feeding stages 
are spent in the ocean environment. The length of time spent in the ocean will vary from 
2-8 years (Wydoski and Whitney 1979), wlth most taking 3-5 years to reach adulthood. 
Chinook adults enter and spawn in freshwater between the months of March and 
December and this will varj depending on the particular variety of chinook (i.e., spring. 
summer, fall chinook). Spawning occurs in shallow- to deep-water streams where the 
eggs are deposited in medium- to large-diameter gravels. Upon emergence fiom the 
gravel. young chinook spend several months to a year in freshwater before migrating to 
the estuary and on to the sea. Juveniles rely on clean, cool, well-oxygenated water, with a 
good supply of food, and can be seen feeding in large schools throughout the lower rivers 
and estuaries during the summer months. Most chinook juveniles migrate (as smolt) to 
sea at the end of summer, however, a significant portion, especially the spring chinook, 
will remain in freshwater over one winter and smolt to sea the following spring. During 
winter residence, these juveniles have been observed burying themselves in gravel 
crevices or hiding within complex LWD jams, presumably to escape high velocity 
currents during winter and spring runoff (Bjornn 1971; Hicks et al. 1991; Groot and 
Margolis 1991). 

Coho (0 kisufch) 
Coho salmon are the most ubiquitous of the Pacific salmon, occurring in almost every 
accessible lake, river and stream in western Washington. Being anadromous, the coho 
spends part of its life in freshwater and the remainder in saltwater (Groot and Margolis 
1991; Meehan and Bjornn 1991). The coho spends about a year and a half in freshwater, 
and 1-2 years in saltwater before returning to spawn as 3- to 4-year-old adults. Most coho 
adults enter freshwater to spawn in October through January, and the eggs incubate 
through the winter. Coho prefer to spawn in small- to medium-sized gravels in small 
streams; gravels should be free of unnaturally high levels of silt and sand (Tagart 1984). 
Fry emergence occurs from March through May depending on the particular river system. 
Most stream-dwelling juvenile coho reside in pool habitats as fry and fingerling for one 

summer where they feed on aquatic insects. In the winter, coho juveniles either reside in 
deep pools associated with LWD, or seek refuge from high Rows in pond-headed or 
spring-fed tributaries (Cederholm and Scarlen 198 I ; Peterson and Reid 1984). Most 
yearlmg coho migrate to sea during the months of Aprd through June. 

Steelhead (0 mykiss) 
Steelhead are found in most of the medium- to large-sized rivers and streams in western 
Washington. Steelhead are both anadromous and non-anadromous; the non-anadromous 
form is called the rainbow trout. There are two varieties of anadromous steelhead in 
Washington, the more abundant and widespread winter run, and the more restricted 
summer run. Steelhead spend from 1-4 years at sea, with most naturally produced 
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steelhead spending 2-3 years. Steelhead juveniles generally enter the marine environment 
after spending 2 years rearing in freshwater, however, it isn't uncommon to find land 3 
year old smolts (Winter 1992). Juveniles prefer to reside in fast-running riffle and 
cascade habitats during the summer, but are also found in pool habitat associated with 
LWD during winter. In the winter juvenile steelhead are also found immigrating into 
gravel-bedded tributaries during periods of high stream flow (Cederholm and Scarlett 
1982). Steelhead generally spawn in clean, small-to medium-sized gravels. 

Cutthroat (0 clarkr) 
The cutthroat, like the coho, is a highly ubiquitous species. These fish can be found in 
most western Washington lakes, rivers and streams. Jike the steelhead, the cutthroat has 
both the anadromous and non-anadromous forms. In the anadromous form the cutthroat 
spends from 2-4 years in freshwater prior to smoltification (Fuss 1982), and usually 
spends a year or less in the marine environment before returning to spawn. The 
anadromous cutthroat spawns in mid-winter through early spring, while the non- 
anadromous variety spawns in spring. The cutthroat usually seeks out small, remote 
headwater tributaries for spawning and early rearing, where it can minimize competition 
with other salmon species (Glova 1978). Small-sized gravels with some sand are most 
often used for spawning As the rearing juveniles grow older they move downstream 
into larger streams where they mingle with other salmon species. The rearing habitats of 
preference are the rimes for the very young and deep pools with LWD for older year 
classes. During the winter, older aged cutthroat often move into pond fed and other 
mof f  tributaries for refuge from high flows, and for preferred feeding conditions 
(Cederholm and Scarlett 1982). Many of the very steep headwater tributaries are 
occupied by non-anadromous forms of cutthroat (Lestelle 1978; Osborn 1981). Lake 
duelling cutthroat can grow to very large size and are most often non-anadromous 
(Wydoski and Whitney 1979). 

Pacific Salmon Status and Distribution 
In western North America, anadromous salmonids range from midCalifornia to the 
Arctic Ocean (Meehan and Bjornn 1991). Their historic distribution included southern 
California and Mexico (Wilderness Society 1993). Freshwater salmonid habitat extends 
eastward into Idaho, i.e., the Snake River and its tributaries. All species &om the Pacific 
Northwest migrate out into the Pacific Ocean, some traveling as far north as the Bering 
Sea. Anadromous salmonids occupy all of Washington except the area north of the Snake 
River drainage and east of the Columbia River in central Washington and the area east of 
the Okanogan Highlands in northeastern Washington (WDF et al. 1993). 

Stocks and Evolutionarily Significant Units. Fisheries management of salmon is 
normally done according to stocks. A stock is a discrete breeding population. The 
Washington State Salmon and Steelhead Stock Inventory (WDF et al. 1993 p. 10) has 
defined stock to be: 

The fish spawning in a particular lake or stream(s) at a particular season, which 
fish to a substantial degree do not interbreed with any group spawning in a 
different place, or in the same place at a different season. 
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The spatial or temporal reproductive isolation required by this definition is reflected in 
the names given to stocks, e.g., "Nisqually River summer steelhead" or "Snohomish 
River fall chinook." Stocks may possess distinct biological characteristics (e.g.. physlcal 
appearance, habitat preferences, genetics, or population demography), but not necessarily. 
As noted by hleehan and Bjornn (1991), "stock" can be considered synonymous wth 
"subspecies." 

The Endangered Species Act defines species as "any distinct population-segment of any 
species of vertebrate fish or wildlife which interbreeds when mature" (16 U.S.C. 153 1 
et seq.). For purposes of the Endangered Species Act, salmon stocks are grouped into 
populations known as Evolutionarily Significant Units (ESU). If conditions warrant 
federal listing of a salmon, it is the stated intention of National Marine Fisheries Service 
to list ESUs, rather than an entire salmon species or individual stocks (56 Fed. Reg. 
58612-8 (1991)). (Bull trout have not been separated into ESUs.) 

An ESU is a population that (1) is substantially reproductively isolated from other 
population units of the same species; and, (2) represents an important component in the 
evolutionary legacy of the species (Waples 199 1). The first criterion is essentially the 
same as the Washington State Salmon and Steelhead Stock Inventory (WDF et al. 1993) 
definition of a stock. The second criterion requires that sub-populations in separate ESUs 
possess significant genetic or other biological differences. As a result, many stocks are 
lumped into a single ESU. For example, agencies in Washington, Oregon, and California 
have identified more than 200 distinct stocks of coho salmon. These stocks have been 
grouped into six ESUs. Washington contains at least 90 stocks of coho (WDF et al. 
1993), and these are distributed among three ESUs. 

Salmonid Status in the Pacific Northwest. Nehlsen et al. (1991) assessed extinction 
risks for 214 native naturally spawning salmonid stocks occurring in Idaho, Washington, 
Oregon, and northern California. They defined three risk categories: high risk of 
extinction, moderate risk of extinction, and special concern. Stocks with a high or 
moderate risk of extinction have likely attained the threshold for listing under the 
Endangered Species Act. Stocks with a moderate risk have a larger number of spawning 
adults each year than do stocks with a high risk. Stocks of special concern have not 
attained the threshold for listing, but do face some risk of extinction or possess some 
unique characteristic that requires attention. Nehlsen et al. (1991) estimated that 101 (47 
percent) of stocks in the Pacific Northwest had a high risk of extinction, 58 (27 percent) 
had a moderate risk, and 54 (25 percent) were of special concern. 

Under the Endangered Species Act, the National Marine Fisheries Service regulates 
salmon, and it has declared several different salmonid populations as threatened or 
endangered. The agency listed Sacramento River winter chinook as threatened in 1990 
(Nehlsen et al. 1991) and Snake River sockeye as endangered in 1991 (56 Fed. Reg. 
58619-24 (1991)). Springhmmer and fall runs of Snake River chinook were listed as 
threatened in 1992 (47 Fed. Reg. 14653-5 (1992)). In March 1995. the steethead 
populations in the Klamath Mountain of northern California were proposed for listing as 
threatened (60 Fed. Reg. 14253-61 (1995)). 
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The National Marine Fisheries Service initiated status reviews for west coast steelhead 
trout in May 1993 and coho salmon in October 1993 (58 Fed. Reg. 57770-1 (1993); 59 
Fed. Reg. 27527-8 (1993)). The status review for steelhead is expected to be completed in 
1996. The status review for coho, completed in July 1995, proposed that the species be 
federally listed in Oregon and California, but not in Washington (60 Fed. Reg. 38011-30 
(1995)). 

The federal government initiated coastwide status reviews for the other five anadromous 
salmonids in September 1994 (59 Fed. Reg. 46808-10 (1994)). The first of these reviews, 
for pink salmon. was to be completed in 1995. Completion of the status reviews for 
chum, sockeye, and chinook salmon, and sea-run cutthroat will probably occur in 1996. 
The federal listing of salmonid species could be followed by federal regulations 
pertaining to forest practices on nonfederal lands. 

Salmonid Status in Washington. The Washington Srate Salmon and Steelhead Stock 
Inventory (WDF et al. 1993) identified 435 distinct salmonid stocks in Washington. 
Information for 322 stocks was adequate to assess their status, and of these, 38 percent 
were classified as "depressed" and 4 percent as "critical" (WDF et al. 1993). A depressed 
stock is one "whose production is below expected levels based on available habitat" 
(WDF et al. 1993 p. 30), and a critical stock is one for which ''permanent damage to the 
stock is likely or has already occurred" (WDF et al. 1993 p. 30). 

Nehlsen et al. (1991) compiled a list of Pacific Northwest salmon stocks threatened with 
extinction. For stocks in U7ashington, their list describes 47 as having a high risk of 
extinction, 18 as having moderate risk, and 27 as being of special concern. A partial list 
of extinct stocks (Nehlsen et al. 1991) includes 42 stocks from Washington. 

Salrnonid Status in the Five West-side Planning Units. The riparian conservation 
strategies proposed under this HCP will be applied to only the HCP planning units west 
of the Cascade crest. Therefore, the discussion of stock status in the area covered by the 
WCP is confined to those planning units. There are 299 distinct salmonid stocks in these 
IICP planning units (WDF et al. 1993). The status ofthese stocks is summarized in Table 
4.5.1. For those 227 stocks for which a status could be determined, 36 percent were 
depressed and 4 percent were critical (WDF et al. 1993). Nehlsen et al. (1991) rated 38 
stocks as having a high risk of extinction and 12 as having a moderate risk. 

Distribution on DNR-managed Lands in the Five West-side Planning Units. To 
determine the distribution of species of anadromous salmonids on DNR-managed lands 
covered by the HCP, we performed an analysis using the agency's computerized 
geographic information system with input from the Washington Department of Fish and 
Wildlife's Washington Rivers Information System. uhich identifies all streams that 
salmonids are known or expected to inhabit. Digital data are to the 1 :100,000 scale, and 
the presence of fish species is recorded by river reach. 

Using this database, all watershed administrative units (WAUs) that are known or thought 
to contain salmonids were tabulated. Over 80 percent of DNR-managed lands west of the 
Cascade crest in the area covered by the HCP are in WAUs that contain coho, chinook, 
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and steelhead (Table 4.5.2). Smaller percentages of DNR-managed lands are in WAUs 
that contain the other four anadromous salmonids. With the exception of the South Puget 
Planning Unit, all west-side planning units have at least 80 percent of their DNR- 
managed lands within WAUs that contain a salmonid species. 

WAUs range in size from 10,000-50.000 acres. Given the relatively small area of WAUs 
compared to HCP planning units, we assumed that in a WAU identified as containing a 
salmonid species that all Type 1, 2, and 3 Waters in that WAU are inhabited by that 
species. Using this assumption, the assessment shows that approximately 900 mites of 
Type 1.2, and 3 Waters on DNR-managed forest land in the five west-side planning units 
potentially contain coho, steelhead, chinook, chum, and sea-run cutthroat (Table 4.5.3). 
On the basis of stream miles, the density and distribution of salmonids vary widely 
among species. For example, the DNR analysis estimates that coho salmon may occupy 
over 900 stream miles but sockeye are to be found in only 270 stream miles. All the Type 
1,2, and 3 stream miles on DNR-managed land in the South Coast Planning Unit 
contains at least one species of anadromous salmonid. At least 90 percent of Type 1, 2, 
and 3 streams on DNR-managed land in the Straits, North Puget, and Columbia planning 
units contain a species of anadromous salmonid. To estimate the potential im~acts of 
forest practices activities on DNR-managed land, we assumed that (1) all managed land 
within a WAU affects salmonid habitat; and, (2) impacts by individual landowners are 
proportional to the amount of land they manage within a WAU. For some WAUs, these 
assumptions may be weak. For example, DNR may manage 10 percent of a WAU, but 
that 10 percent affects 90 percent of the salmonid spawning habitat in that WAU. 
Nevertheless, this analysis provides a useful estimate of DNR's potential impacts on 
salmonid populations DNR staff calculated the total area of WAUs identified as 
containing salmonid species as well as the total area of DNR-managed land within these 
WAUs. The ratio of these two numbers is the proportion of DNR-managed land that 
could affect salmonids. This proportion suggests the magnitude of the potential impact 
that DNR forest management may have on these species. For example, in the Straits 
Planning Unit, on average, about 15 percent of all land that could impact chinook salmon 
is managed by DNR (Table 4.5.4). In the five west-side planning units. 0x1 average, about 
11 percent of all land that could affect salmonids is managed by DNR. 

Differences in impacts among individual planning units reflect differences in the 
distribution of DNR-managed lands relative to the species range. For example, pink 
salmon spawn in the lower reaches of coastal rivers (Emmett et al. 1991), and therefore, 
planning units with DNR-managed lands near the Pacific coast have a greater impact on 
this species. In the Straits Planning Unit, 13 percent of all land that could impact pink 
salmon is managed by DNR, but in the South Puget Planning Unit. only 2 percent is 
managed by DNR (Table 4.5.4). 
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Table 4.5.1 : Status of salmonid stocks' within the west-side 

I Status2 Extinction Risk3 1 

1 I Health I Depressed 1 Critical 
Y 

Coho 26 3 1 1 

Chinook 34 13 4 

I/ Chum I 45 1 3 / 2 

' ~ u l l  trout and Dolly Varden were not included in the SASS1 (WDF et al. 1993) or Nehlsen et a!. 
studies 

'WDF et al. 1993 

3~ehlsen et al. 199 I 

'species not included in WDF et a1.f 1993) 
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Fable 4.5.2: Percent of DNR-managed forest land by HCP planning unit watershed analysis units that contain 
snlmnnirfc 

Source: DNN GIS April 1995 

Total DNR- managed 

- - 
Total west-side 86 80 70 26 29 83 67 1,181,600 
planning area 



I Table 4.5.3: Estimated miles of salmonid-bearina streams (Tvoes 1.2, and 3) by salmonid species on DNR- 
I 

. -. . - 
manaaed lands in the five HCP wlanhna units west of the Cascade crest (excludina the OESF) 

Planning Unit SPECIES - 
Coho Chinook Chum Sockeye Pink Steelhead Sea-run Total by 

Cutthroat Planning Unit 

South Coast 240 236 222 33 2 240 230 240 

Straits 94 70 9 1 22 7 1 9 1 94 95 

North Puret 258 239 245 138 198 258 84 284 



Table 4.5.4: Percent of total land area impacting salmonids that is managed by DNR in the five HCP planning units 
west of the Cascade crest (excluding the OESF). DNR-managed lands in the Columbia Planning Unit 

Total west-side 12 12 12 10 10 I2 13 

Planning Unit 

South Coast 

Straits 

North Puget 

South Puget 
1 

SPECIES 

Coho 

13 

15 

13 

5 

Chum 

15 

15 

15 

5 

Chinook 

15 

15 

14 

5 

Sockeye 

4 

I I 

14 

1 

Pink 

5 

13 

13 

2 

Steelhead 

13 

15 

13 

5 

Sea-run 
Cutthroat 

13 

15 

15 

6 



ALTERNATIVE A 
Current management of the riparian ecosystem on managed lands is expected to provide 
some protection of suitable spawning and rearing habitats for the seven species of Pacific 
salmon. This protection is provided primarily by the establishment of protection of 
wetland management zones (WMZs) on nonforested wetlands, and riparian management 
zones on all identifiable Type 1 through 4 Waters and where necessary on Type 5 Waters 
according to DNR's Forest Resource Plan policies. Based on a s m e y  of timber sales 
sold on DNR-managed land since 1992, no timber management activity has occurred in 
77 percent of the riparian management zones established on Type 1 through 5 Waters. 
Riparian management zones on smaller headwater streams have averaged 55 feet on Type 
4 Waters and 19 feet on Type 5 Waters, and this may not be sufficient to protect 
downstream water quality and habitat integrity for the various salmon species. Type 4 
Waters represent 15 percent and Type 5 and 9' Waters represent 75 percent of the stream 
miles on DNR-managed lands. The average width of WMZs has been 86 feet, and this is 
probably sufficient to protect these areas as overwintering habitats for juvenile salmon, as 
well as maintaining their hydrologic regulation value. Riparian management zones on 
Type 1 and 2 Waters have averaged 196 feet, and 89 feet on Type 3 Waters. Type 1 and 2 
Waters represent 4 percent and Type 3 Waters represent 7 percent of the stream miles on 
DNR-managed lands. These G 2 s  and riparian management zones, although not 
guaranteed, provide some protection of the spawning and rearing habitats of these fish 
species. In addition, protection will be provided through the identification of, and 
prohibition of timber harvest on, unstable slopes, and through protection of salmon 
spawning, rearing, and overwintering areas as identified by an analysis of watersheds 
during landscape planning (WFPB 1995b). Hydrologic maturity is only addressed as part 
of forest practices watershed analysis. Under Alternative A, consideration of 
hydrologically mature forest is not a specific requirement of timber sale layout, however, 
WAC 222-22-100 gives interim regulatory measures prior to watershed analysis in the 
significant rain-on-&ow zone where local evidence indicates that material damage to 
public resources has occurred during peak flows. Because this rnle only affects harvests 
in watersheds where material damage to public resources has already occurred, some 
sedimentation and channel destabilization could occur. This process is only completed 
for a small percentage of DNR-managed lands. Because of the lack of minimum riparian 
management zone widths on Type 4 Waters, lack of wind buffers, lack of a 
comprehensive road network management plan, inconsistent consideration of hydrologic 
maturity, and lack of protection of along some Type 4,5, and 9 Waters, Altemative A 
will not adequately protect many of the salmon habitat components (i.e., gravels, clean 
cool well-oxygenated water, LWD, etc.) 

ALTERNATIVE B 
Management of the riparian ecosystem under Altemative B is expected to provide 
adequate guaranteed protection of spawning and rearing habitats of the seven species of 
Pacific salmon. Specific benefits of this alternative that would provide some guaranteed " 
protection of aquatic habitats considered important to these species include the 
establishment of U'MZs and riparian management zones on all identifiable Type 1 
through 4 Waters. Type 5 Waters are when necessary, and there wili be a 10- 

Type 9 Waters are untyped waters 
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year research program undertaken to hrther our understanding of what forestry activities 
can be conducted around these streams without negatively impacting downstream aquatic 
habitat conditions. Protection of aquatic habitat would be provided by the prohibition of 
harvest within a 25-foot no-harvest area within each zone established, and the constraint 
on activities wthin the remainder of the zone to those that are expected to maintain or 
restore the quality of salmon habitat. Riparian management zone widths would be one 
site-potential tree (approximately 150 feet) or 100 feet whichever is greater on all Type 1 
through 3 Waters. Rtparian management zones on Type 4 Waters would be 100 feet. In 
addition. wind buffers of 50-100 feet would be added to the windward side of Type 1 
Chrough 3 Waters where there is a moderate potential for windthrow. Wetland 
management zones, based on a sight potential tree height or 100 feet whichever is greater, 
would be established on wetlands greater than or equal to 1 acre in size. Wetland 
management zone widths would be 100 feet on wetlands bemeen 0.25 and 1 acre in stze. 
Minimal harvest would occur in WMZs. Additional protection of aquatic habitats 
includes the protection of unstable slopes from mass-wasting events, and the protection of 
salmon spawning, rearing, and overwintering areas as identified through an analysis of 
watersheds during landscape planning (WPFB 1995b). This protection is greater than 
that provided under Alternative A because of the minimum riparian management zone 
widths, wider management zones on wetlands and Type 3 and 4 Waters, guaranteed no- 
harvest restriction, and management that must maintain or restore salmon habitat. 
Alternative B uses the active channel margin to delineate the stream compared to 
Alternative A which uses the ordinary high water mark, and this will result in better 
protection of off-channel overwintering habitats for coho, steelhead, and cutthroat. 
Except for a few exceptions, two-thirds of DNR-managed lands in the significant rain-on- 
snow zone will be maintained in a hydrologically mature state. Alternative B would 
provide better protection from sediment runoff from roads than Alternative A, because of 
the minimization of active road density based on the comprehensive road network 
management plan. Because of all these protective measures Alternative B will more than 
adequately protect the salmon habitat components (i.e., gravels, clean cool well- 
oxygenated water, LWD, etc.). 

Management of the riparian ecosystem under Alternative C is expected to provide 
substantial guaranteed protection of spawning and rearing habitats of the seven species of 
pacific salmon. Specific benefits of this alternative that would provide substantial 
guaranteed protection of aquatic habitats considered important to these species include 
the establishment of W Z s  and riparian management zones on all identifiable Type 1 
through 5 Waters. Protection of the riparian management zone for aquatic species is 
provided by the prohibition of harvest within a 25-foot no-harvest area within each zone 
established, and the constraint on activities within the remainder of the zone to those that 
are expected to restore or enhance the quality of salmon habitat. Riparian management 
zone widths would be one site-potential tree (approximately 150 feet) or 100 feet 
whichever is greater on Type 1 through 5 Waters. In addition, wind buffers of 100 feet 
would be added to both sides of Type 1 and 2 Waters, and 50-foot wind buffers would be 
added to each side of Type 3 Waters greater than 5 feet wide. Wetiand management 
zones, based on a sight potential tree hetght or 100 feet whichever is greater, would be 
established on wetlands greater than or equal to I acre in size. WMZs would be 100 feet 
on wetlands between 0.25 and 1 acre in size. Minimal harvest would occur in WMZs. 
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All bogs greater than or equal to 0.1 acre in size would receive WMZs. No harvest would 
occur in UMZs of forested wetlands. Except for a few exceptions, two-thirds of DNR- 
managed lands in the significant rain-on-snow zone will be maintained in a 
hydrologically mature state. Additional protection of aquatic habitats includes the 
protect~on of unstable slopes from mass-wasting events, and the protection of salmon 
spawning, rearing, and overwintering areas as ident~fied through an analysis of 
watersheds during landscape planning (WFPB 1995b). This protection is substantially 
greater than that provided under Alternative A because of the minimum riparian 
management zone widths, wider riparian management zones on wetlands and Type 3 
through 5 Waters, additional wind buffers, guaranteed no-harvest restriction, hydrologic 
maturity considerations, and management that must restore or enhance salmon habitat. 
Alternative C would provide better protection from sediment runoff from roads than 
Altemat~ve A, because of the minimization of active road density based on the 
comprehensive road network management plan. Because of all these protective measures 
Alternat~ve C wfill more than adequately protect the salmon habitat components ( i t . ,  
gravels, clean cool well-oxygenated water, LWD, etc.). 

Amphibians And Reptiles 
One species of amphibian, the spotted frog, is a federal candidate for listing. Six species 
of amphibians and two species of reptiles that occur in the HCP planning area are either 
species of concern to the US.  Fish and Wildlife Service or state candidates for listing as 
threatened or endangered (WDW 1993a; 61 Fed. Reg. 7457 (1996); USFWS 1996). The 
habitat requirements of, and assessments of the effects of the alternatives on, each of 
these species are presented in the following sections. 

Larch Mountain Salamander (Plethodon EarseNi) 
The Larch Mountain salamander has a highly restricted range (Herrington and Larsen 
19851, and, until recently, was found only along a 36-mile stretch of the Columbia River 
Gorge In Washington and Oregon. However, four populations have been found near Mt. 
St. Helens and just south of Mt. Rainier (Leonard et al. 1993). Within its range, the Larch 
Mountain salamander occurs at elevations between 165 and 4,100 feet above sea level 
(WDW 1993bj and appears to have relatively resrricted habitat requirements, including 
stabilized talus ranging in size between 0.4 and 2.3 inches with some soil deposits in the - - 
interstices, and at entrances to some caves (L. Jones, USFS, Olympia, WA, pers. comm., 
1995). The species life requisites also appear to be met in old-growth forest stand 
conditions where woody debris may provide the protective refugia that are offered by 
talus in other areas (C. Crisafutli, USFS, Amboy, WA, pers. commun., 1995). Larch 
Mountain salamanders are more common in areas with dense overstories of conifers or 
deciduous trees that help maintain higher moisture levels (WDW 19931.1). The species 
appears to be confined to talus, old-growth coniferous forests, or collapsed lava tubes 
throughout its range. The core of the species range is in DNR's Columbia and Klickitat 
planning units. 

ALTERNATIVE A 
Under this alternative. some talus slopes and large woody debris in older forests may be 
encompassed and protected within the riparian management zones or WMZs, and 
incidental to protection of owl habitat. Although no specific conservation measures are 
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directed to potential Larch Mountain salamander hab s fields or cave 
entrances, DNR voluntarily protects some talus in the range of the Larch Mountain 
salamander because the status of this species in Washington is listed as state sensitive. 

ALTERNATIVE B 
Some talus slopes in older forests may be encompassed and protected within the proposed 
riparian management zones, which overall would be wider than the riparian management 
zones under the No Action alternative, and are guaranteed. Under this alternative, 
forested and nonforested wetlands would be protected with buffers at least 100 feet in 
width, which may protect sorne large woody debris and, when adjacent to talus fields, 
would provide some protection of Larch Mountain salamander habitat. However, 
management activities are allowed in tbese buffers which may decrease the beneficial 
effects the buffers would have in maintaining critical temperature and moisture regimes 
required by the Larch Mountain salamander. Owl NRF habitat maintained or developed 
in the Klickitat and Columbia planning units, containing the known range of the Larch 
Mountain salamander, could contribute to maintenance of the integrity of talus fields and 
protect large woody debris within these NRF areas. Under Alternative B. the conservation 
objectives for talus fields greater than or equal to 1 acre in size, or greater than or equal to 
0.25 acre in size in most of the Columbia Planning Unit, are to maintain its physical 
integrity and minimize dramatic changes in microclimate. Talus fields would be 
protected by a no-harvest restriction and, where practicable, road construction and 
extraction of road building materials would be avoided. In addition, a 100-foot wide 
forested buffer would be maintained around these talus fields. Harvest would be 
permitted in the buffer but only where 60 percent canopy cover could be retained, which 
is anticipated to adequately maintain the microclimate regimes within the buffered talus. 
In the forested talus outside ofthe buffer, no more than 33 percent of the volume would 
be harvested. These measures would adequately protect the integrity of the talus fields 
where Larch Mountain salamanders are known to occur. Under this alternative, cave 
entrances would be protected by a 250-foot no-harvest buffer which would maintain the 
microclimate near entrances, where these salamanders are known to occur, and by 
keeping cave locations confidential. This protection is substantially greater than 
Alternative A because of the specific conservation measures directed to special habitat 
types known to be used by Larch Mountain salamanders 

ALTERNATIVE C 
Some talus slopes in older forests may be encompassed and protected within the proposed 
riparian management zones, which overall would be substantially wider than the riparian 
management zones under the No Action alternative, and are guaranteed. Under this 
altemative, forested and nonforested wetlands would have the same buffers as Alternative 
B, which may protect some Large woody debris and, when adjacent to talus fields, would 
provide more protection of Larch Mountain salamander habitat. Owl NRF habitat 
maintained or developed in the Klickitat and Columbia planning units, would be greater 
than Alternative B and. thus, Alternative A, with the same benefits. The protection 
provided for uncommon habitat types in Alternative C is the same as in Alternative B. 
Therefore, protection of Larch Mountain salamander habitat under this alternative would 
be slightly greater than Alternative B because of the additional riparian protection that 
may include some additional talus fields, and substantially better than under the No 
Action altemative. 
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OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 

The Larch Mountain salamander is not known to occur in the OESF. Thus. an 
assessment of the OESF No Action and action alternatives is unnecessary. 

Dunn's Satamander (Pleikodon dunnr). Van Dyke's Salamander (Plefhodon 
vandykei), and the Tailed Frog (Ascaphus truei) 
Dunn's and Van Dyke's salamanders are candidates for listing by the state (WDFW 
1995b). The tailed frog (Ascaphus truei) IS currently a species of concern to the US.  
Fish and Wildlife Senlice and a state monitored species (WDW 1993a; 61 Fed. Reg. 7457 
(1996); USFWS 1996) These species utilize similar habitats for breeding, foraging, and 
resting. Thus, for purposes of this assessment, the effects of the alternatives on these 
species have been combined. 

Dunn" Salamander 
Dunn's salamander is found m southwestern Washington, western Oregon, and the 
extreme northwestern comer of California. In Washington, the species is found only in 
the Willapa Hills (Leonard et a). 1993). Dunn's salamanders are usually associated with 
seepages or streams located in heavily shaded areas (Rodrick and Milner 1991). They are 
considered to be a highly aquatic species of woodland salamander (Leonard et a]. 1993). 
The species is located in the splash zone of creeks typically under rocks and occasionally 
under woody debris (Leonard et al. 1993). It has also been found in talus where there is 
high humidity (Leonard et al. 1993). The principal management recommendation of 
Rodrick and Milner (1991) is the maintenance of riparian corridors along all stream types. 
but especially Type 4 and 5 Waters. Additional recommendations exist for wet talus 
where the species is known to occur. 

Van Dyke's Salamander 
Van Dyke's salamander is endemic to Washington (Leonard et al. 1993). Approximately 
half of its known geographical distribution occurs on the Olympic Peninsula. It is 
considered at risk due to its limited distribution and the isolation of its disjunct 
populations. Van Dyke's salamanders are usually associated with seepages or streams 
located in mature and old-growth coniferous forests (Rodrick and Milner 1991) They are 
considered to be the most aquatic species of woodland salamanders (Leonard et al. 1993). 
The species is typically located in the splash zone of creeks under rocks, logs, and woody - debris (Leonard et al. 1993). It has also been found in wet talus, forest litter, and lava 
tubes (Rodrick and Milner 1991). The principal management recommendation of 
Rodrick and Milner (1991) is the maintenance of riparian corridors along all stream types, 
but especially Type 4 and 5 Waters. Additional recommendations exist for wet talus 
where the species is known to occur. 

Tailed Frog 
Tailed frogs are found throughout the west-side HCP planning units including specimens 
collected from several sites on the Olympic Peninsula (Nussbam et al. 1983). Tailed 
frogs occur in or near fast-flowing, permanent streams within forested areas. The species 
prefers cold temperature waters and has a narrow range of temperature tolerance. Adults 
forage along stream edges or from the surface of exposed rocks or downed logs, and 
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during wet nights in the adjacent forest (Nussbaum et al. 1983). Tailed frogs are the only 
genus of anurans in North America that is adapted for life in cold fast-flowing mountain 
streams (Nussbam et al. 1983). The species shows a preference for older forests. Welsh 
(1 990) found that at low elevation sites (less than 3,280 feet) tailed frog density was 
correlated with forest age, and Carey (1989) found that tailed kogs were closely 
associated with old-growth forests. 

ALTERNATIVE A 
Current management of the riparian ecosystem on DNR-managed lands is expected to 
provide some protection of suitable habitat for the Dunn's and Van Dyke's salamanders, 
and the tailed frog. This protection would be provided primarily by the establishment of 
wetland buffers, and riparian management zones on all identifiable Type 1 through 5 
Waters. Since 1992, no timber management activity has occurred in 77 percent of the 
riparian management zones established on Type 1 through 5 Waters. Riparian 
management zones on smaller headwater streams used by these three species have 
averaged 52 feet on Type 4 Waters, and 40 feet on Type 5 Waters that have received 
protection; 53 percent of Type 5 Waters have received no riparian management zones. 
On the Olympic Peninsula, no-harvest riparian management zones on Type 4 and 5 
Waters have averaged 96 and 105 feet, respectively. These riparian management zones, 
although not guaranteed, provide some protection of the breeding, foraging and resting 
habitat of these amphibian species. In addition. protection is provided through the 
identification of, and prohibition of timber harvest on. unstable sloves. and through " 
protection of salmonid spawning, rearing, and overwintering areas identified by an 
analysis of watersheds during landscape planning (WFPB 1995b). Alternative A contains - 
no provisions for protection of taius which likely results in negative impacts to Dunn's 
and Van Dyke's salamanders, when wet talus areas incur some harvest. 

ALTERNATIVE B 
The riparian conservation strategy under Alternative B should adequately protect the 
breeding, foraging, and resting habitats of Dunn's and Van Dyke's salamanders and the 
tailed frog. Riparian buffers would be established as described in DEIS Chapter 2 and 
draft HCP Chapter IV. This protection includes 100-foot buffers on Type 4 streams 
where these species are known to occur. Based on current No Action activities and the 
protection of steep and unstable slopes of this alternative, it is anticipated that greater 
than 50 percent of Type 5 streams will be protected by restrictions on management 
activities near these streams. Riparian buffers would include a 25-foot no-harvest zone 
likely protecting stream splash zones occupied b) Dunn's and Van Dyke's salamander. 
Management act~vities within the riparian buffers would be stratified according to the 
constraints imposed by the no-harvest, minimal-hanest, and low-hamest areas. Under 
the management anticipated to occur in the no-harvest and minimal-harvest areas, forests 
with mature or old-growth characteristics are expected to develop. The riparian buffer is 
thought to be sufficient for maintaining the key components of salmonid habitat: stream 
bank integrity, stream shading, sediment load, detrital nutrient load, and large woody 
debris, and thus the habitat of many amphibians such as Van Dyke's salamander and the 
tailed frog. Under Alternative B, the ecological integrity of the r~parian buffers would be 
protected by an additional wind buffer on Type 1,2, and 3 Waters on the windward side 
of the stream where there is a moderate potential for windthrow. Additional protection of 
aquatic habitat would occur through road network management that minimizes adverse 
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impacts to salmonid habitat. The Dunn's and Van Dyke's salamanders are occasionally 
found in talus (Rodrick and Milner 1991). Talus fields that are greater than or equal to 1 
acre in size throughout the HCP area, and greater than or equal to 0.25 acre in the 
Columbia Planning Unit, would be protected as described in drat? HCP Chapter IV, 
Section F and Appendix 3, Chapter IV, Section F, in this document. Van Dyke's 
salamander may he found in seeps within old-growth forests. Some of this habitat would 
be protected as a result of the designated owl NRF areas on DNR-managed lands, the 
WMZs around forested wetlands, and riparian management zones in unstable slope areas 
The protection provided under Alternative B would be greater than under the No Action 
alternative because of the larger riparian and wetland buffers that are guaranteed, the no- 
harvest provision of the buffers, and the talus field protection. 

ALTERNATIVE C 
The riparian conservation strategy under Altemative C should adequately protect the 
breeding, foraging, and resting habitats of Dunn's and Van Dyke's salamanders and the 
tailed frog. Riparian buffers would be established as described in DEIS Chapter 2, which 
would be greater than those under Alternative B. This would increase the likelihood that 
some of the habitat upon which these species rely wouid be protected. Wetlands and 
talus field protection would be the same as under Alternative B, thus providing the same 
benefits as described above. The protection provided under Altemative C would be 
substantially greater than under the No Action alternative because of the larger riparian 
and wetland buffers that are guaranteed, especially on Type 4 and 5 Waters, the additional 
wind buffers, the no-harvest provision of the riparian management zone and WMZ 
buffers, and the talus field protection. 

OESF ALTERNATIVE 1 
Current management of the riparian ecosystem on the OESF would provide at least some 
protection of breeding, foraging, and resting habitat of Van Dyke's salamander and the 
tailed frog. The Olympic Region of DNR currently places mass-wasting buffers along 
streams that in the recent past have averaged 96 and 105 feet for Type 4 and 5 Waters, 
respectively. No timber removal or timber management activity occurs within these 
buffers or in areas identified as unstable. An additional layer of protection for habitat 
required by these species is aswed through the protection of salmonid spawning, rearing, 
and overwintering areas as identified through an analysis of watersheds during landscape 
planning (WFPB 1995b). Alternative 1 contains no provisions for protection of talus 
which likely would result in negative impacts to Dunn's and Van Dyke's salamanders, 
when wet talus areas incur some harvest. 

OESF ACTION ALTERNATIVES 

Management of the riparian ecosystem on the OESF would be the same under both action 
alternatives. which is similar to Alternative C. This strategy would be expected to 
provide substantial protection of breeding, foraging, and resting habitat of Van Dyke's 
salamander and the tailed frog. Ecosystem protection under these alternatives are 
intended to be derived largely from management directed at maintaining and restoring 
riparian ecosystem function as well as older forest conditions across much of the 
managed uplands which would be expected to benefit other aquatic species. The 
protection measures for talus fields described under Alternatives B and C above would 
also be implemented under both action alternatives on the OESF. Thus, the OESF action 
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alternatives would likely provide greater conservation benefits to these amphibians than 
the OESF No Action alternative. 

Northern Red-legged Frog (Rana aurora aurora), Cascades Frog (Rana cascadae). 
and Spotted Frog (Rana prefiosa) 
The northern red-legged frog, Cascades frog, and the spotted frog are known to breed in 
nodorested wetlands and to forage and rest in these habitats as well as in other riparian 
areas in forested ecosystems. Thus. for the purposes of this assessment, breeding, 
foraging, and resting habitats are considered to include both wetlands and riparian areas 
in forested ecosystems. Since their habitats are similar, discussions of the effects of the 
alternatives on these species have been combined. 

Northern Red-legged Frog 
Red-legged frogs inhabit moist and riparian forests, usually below 2,790 feet in elevation 
in the Pacific Northwest (Nussbaum et al. 1983; Stebbins 1985). This species is generally 
found near permanent water, including small ponds, quiet pools along streams, reservoirs, 
springs, lakes and marshes (Gordon t 939; Stebbins 1954, 1985; Nussbaum et al. 1983). 
Although Stebbins (1954) describes red-legged frogs as being "highly aquatic," 
individuals may be found in forests at considerable distances from water (Gordon 1939; 
Stebbins 1954; Nussbaum et al. 1983). Breeding habitats for this species vary greatly; 
red-legged frogs may breed in small temporary ponds, relatively large lakes, in potholes, 
in overflows of lakes and rivers, or in slow-moving portions of rivers (Storm 1960; Licht 
1969, 1971 ; Calef 1973: Brown 1975; Nussbaum et al. 1983). Foraging and resting 
habitats occur in the same habitats as breeding, as well as in wet meadows, seeps, and 
hardwood shrub wetlands (Brown 1985). Although not restricted to old-growth habitat, 
the red-legged frog is frequently found in old-growth stands (Bury and Corn 1988). In 
southern Washington, Aubry and Hall (1991) found that this species was most abundant 
in mature stands and least abundant in young stands. 

Cascades Froe - 
This frog is a montane species found in the Olympic Mountains of Washington, and in 
the Cascade mountains of Oregon, Washington and northern California Wussbaum et ai. 
1983). The extent of the Cascades frog's distribution in the OESF Planning Unit is 
uncertain. Cascades frogs generally occur above 2,625 feet in elevation in montane 
meadows. This species is generally found in relatively small bodies of water rather than 
in large lakes (Sype 1975; O'Hara 1981; Nussbaum et al. 1983). Frequently used habitats 
include relatively small, unvegetated potholes and marsh-like areas that are overflows of 
larger lakes (O'Hara 1981). Occasionally, Cascades frogs are found in forests away from 
water (Nussbaum et al. 1983). Breeding habitat for Cascades frogs in the central Cascade 
mountains of Oregon include shallow, gently sloping margins of the shore or overflow 
areas. generally over soft substrates and protected from severe wave action (O'Hara 
1981). In the larger ponds in w-hich they are found, Cascades frog tadpoles prefer 
relatively warm, shallow water close to the shoreline with abundant vegetation (O'Hara 
1981). Foraging and resting habitat occurs in the above described ripariadwetfand 
habitats of high-elevation coniferous and subalpine forests (Brown 1985). 
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Spotted Frog 
Although historically occurring throughout the western Cascades and Puget Sound 
trough, current populations of spotted frogs are extremely rare west of the Cascade 
mountains in Washington (McAllister and Leonard 1990). Spotted frogs are highly 
aquatic, using marshy ponds. streams, and lakes as high as 9.842 feet in parts of their 
range (Stebbins 1954, 1985; Nussbaum et al. 1983). Spotted frogs are found in numerous 
habitat types, including those dominated by Douglas-fir and ponderosa pine, and 
semi-arid to arid sites dominated by sagebrush (Stebbins 1954, 1985). Stebbins (1985) 
suggests that this species is more common in relatively cold water habitats than in warm. 
stagnant ponds. In Washington, WDFW (1994a) reports that courtship and breeding 
habitat includes warm, shallow margins of ponds or rivers, or in temporary ponds. 
Foraging and resting habitats include the same habitats as breeding, as well as early sera1 
stages of coniferous forests along ripariadwetland habitats (Brown 1985). 

ALTERNATIVE A 
Current management of the riparian ecosystem on DNR-managed lands is expected to 
provide at least some protection of suitable breeding, foraging, and resting habitats for the 
northern red-legged frog, Cascades frog. and spotted frog. Because breeding, foraging, 
and resting habitats for each of these frog species includes palustrine wetlands such as 
small ponds, bogs and forested swamps (i.e., vegetated and non-vegetated wetlands), and 
to some extent Type 2 and 3 Waters, the primary source of protection provided under the 
No Action alternative is through the establishment of, and restriction of timber 
management activities within, WMZs and riparian management zones on all identifiable 
Type 1 through 5 Waters. The average width of WMZs on nonforested wetlands, 
established according to DNR's FRP policies, has averaged 86 feet in the recent past. 
Riparian management zones on Type 2 Waters have averaged 196 feet, while riparian 
management zones on Type 3 Waters have averaged 89 feet. Although in recent years no 
timber harvest activities have occurred in 77 percent of the riparian management zones 
established on Type 1 through 5 Waters, some of these Waters have received no riparian 
management zone. Additional protection of the habitats for these species would also be 
provided through the prohibition of timber harvest on unstable slopes, and through the 
protection of salmonid spawning, rearing, and overwintering areas as identified through 
an analysis of watersheds during landscape planning (WFPB 1995b). Impacts to these 
species under Alternative A would likely be as a result of management activity in the 
riparian management zones and WMZs, and, specifically for the red-legged frog, timber 
removal in mature stands. 

ALTERNATIVE B 
Management of the riparian ecosystem under Alternative B is expected to provide 
adequate protection of the breeding, foraging, and resting habitats for the northern red- 
legged frog, Cascades frog, and spotted frog. Specific benefits of this alternative include 
the establishment of riparian management zones on Type 1 through 4 Waters as described 
in DEIS Chapter 2 and draft HCP Chapter IV. The prohibition of harvest within a 25-foot 
no-harvest area within each zone established, and the constraint on acthities within the 
remainder of the zone to those that are expected to maintain or restore the quality of 
salmonid habitat, and thus, habitat likely to be inhabited by the red-legged frog. Riparian 
buffers combined with wind buffers on the windward side where there is a moderate 
potential for windthrow would increase riparian protection. This protection would 
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contribute to the maintenance of the integrity of slow-moving streams. backwater eddies. 
and adjacent forest stands in which these species occur. Wetland buffers would be at 
least 100 feet on wetlands greater than or equal to 0.25 acre in size with management 
restrictions that include some basal area maintenance, preclusion of ground-based 
equipment, and on-site mitigation for road building. This protection is greatcr than that 
provided under the No Action alternative because of the guaranteed no-harvest 
restriction, wider buffers on Type 3 and 4 Waters, wtder wetlands buffers, and 
management that must maintain or restore saimonid habitat. 

ALTERNATIVE C 
Management of the xiparian ecosystem under Alternative C is expected to provide 
substantial protection of the breeding, foraging, and resting habitats for the northern red- 
legged frog, Cascades frog, and spotted frog. Specific benefits of this alternative include 
the establishment of riparian management zones on Type 1 through 4 Waters as described 
in DEIS Chapter 2 and draft HCP Chapter IV. Additional wind buffers of 100 feet would 
be established on each side of Type 1 and 2 Waters. Each side of a Type 3 Water greater 
than 5 feet wide would have a 50-foot wind buffer. In addition to the wetlands protection 
provided under Alternative B, bogs greater than or equal to 0.1 acre would receive 100- 
foot buffers, and nonforested wetlands would have a 50-foot no-harvest zone. This 
protection is substantially greater than that provided under the No Action alternative 
because of the wider buffers on Type 3,4, and 5 Waters, additional wind buffers, the 
wider wetlands buffers, guaranteed no-harvest restrictions in riparian management zones 
and WMZs, and management that must restore or enhance salmonid habitat. 

OESF ALTERNATIVE 1 
Current management of the riparian ecosystem on the OESF would provide at least some 
protection of breeding, foraging, and resting habitat of the northern red-legged frog and 
Cascades frog. The spotted frog is not found in the OESF. The Olympic Region of DNR 
currently places mass-wasting buffers along streams that in the recent past have averaged 
96 and 105 feet for Type 4 and 5 Waters, respectively. No timber removal or timber 
management activity occurs within these buffers or in areas identified as unstable. 
Wetland management zones will be similar to the HCP No Action alternative, averaging 
approximately 86 feet. An additional layer of protection for habitat requi~ed by these 
species is assured through the protection of salmonid spawning, rearing, and 
overwintering areas as identified through an analysis of watersheds during landscape 
planning (WFPB 1995b). 

OESF ACTION ALTERNATIVES 
Management of the riparian ecosystem on the OESF would be the same under all action 
alternatives, which is similar to Alternative C, and described in DEIS Chapter 2 and draft 
HCP Chapter IV. The strategy of providing, on average, 100-foot interior-core buffers on 
Type 3 and 4 Waters, and exterior buffers would be expected to provide substantial 
protection of breeding, foraging, and resting habitat of the northern red-legged frog and 
Cascades frog. Wetlands buffers on nonforested wetlands uould prohibit harvest within 
50 feet of the wetland's edge, which should contribute to the maintenance of the wetland 
integrity. Ecosystem protection under these alternatives are intended to be derived largely 
from management directed at maintaining and restoring riparian ecosystem function as 
well as older forest conditions across much of the managed uplands which would be 
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expected to benefit other aquatic species. This protection is substantially greater than that 
provided under OESF Alternative 1 because of the wider buffers on Type 3,4, and 5 
Waters, additional wind buffers. the w~der wetlands buffers, guaranteed no-harvest 
restrictions in riparian management zones and WMZs, and management for salmonld 
habitat. 

Northwestern Pond Turtle (Clemmys marmorata marmorata) 
Records in Washington ~ndicate that the occurrences of the northwestern pond turtle 
appear to be clustered around the southeastern edge of Puget Sound and along a small 
portion of the Columbia River (Nussbaum et al. 1983; WDW 1993f). Populations arc 
confirmed only in Klickitat and Skamania Counties. with recent individual sightings of 
northwestern pond turtles in Pierce, King. and Kitsap Counties (WDW 1993f). Historical 
records also exist in Clark and Thurston Counties (WDW 19930. The northwestern pond 
turtle inhabits marshes, sloughs, moderately deep ponds, and slow-moving portions of 
creeks and rivers. Foraging habitat occurs in these same habitats (Brown 1985). Their - - 
resting habitat includes emergent basking sites, such as partially submerged logs, 
vegetation mats, rocks, and mud banks Wussbaum et al. 1983; J. Beatty, Oregon State - 
University, Corv&is, pers. commun., 1995). Pond turtles hibernate inthe bottom mud of 
streams or ponds, or on land up to 1375 feet (500 meters) from water (Ernst and Barbour 
1972: Holland 1989; Slavens 1992). The breeding habitat is most often located near the 
margin of a pond or stream, but pond turtles have been found hundreds of meters &om 
water (Stebbins 1954; Nussbaum et al. 1983) and utilize meadows as well as young sera1 
stages of most forest types including hardwoods, mixed hardwoods, and coniferous 
forests. 

ALTERNATIVE A 
Since the northwestern pond turtle is listed by the state as an endangered species, critical 
wildlife habitat has been designated for this species and is protected under each of the 
proposed alternatives by the Washington Forest Practices Rules (WFPB 1995~). As 
described in WAC 222-1 6-080, no "harvesting, road construction, aerial application of 
pesticides, or site preparation within 0.25 mile of a known individual occurrence, 
documented by the department of wildlife" is allowed. Thus, management under the No 
Action alternative is expected to provide substantial protection of known northwestern 
pond turtle breeding, foraging. and resting habitat. Protection of unknown turtle habitat, 
which would likely occur in riparian and wetland areas, would likely be provided under 
current DNR policy. Buffers on riparian management zones and WMZs (DEIS Chapter 
2), when established, have been, on average, sufficient to maintain the integrity of 
riparian and wetland ecosystems. However, these buffers are not guaranteed, and the 
policy could change to provide less protection in the future. 

HCP ALTERNATIVES 
In addition to the protection provided by the Washington Forest Practices Rules, 
~rotection of essential northwestern pond turtle habitat where turtles have not been 
observed would be guaranteed through the protection of wetlands and riparian areas as 
described under each of the HCP alternatives. Protection of some potential pond turtle 
habitat would be provided by a 25-foot no-harvest area within each riparian management 
zone established, and the constraint on activities within the remainder of the zone to those 
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that are expected to restore or enhance the quality of salmonid habitat. Thus, aquatic 
species such as the northwestern pond turtle would benefit from the conservation 
measures developed in these alternatives for the protection of salmonids. Wetland 
buffers would be at least 100 feet for wetlands greater than or equal to 0.25 acre in size. 
Alternative C would add a no-harvest zone within 50 feet of the wetland's edge, and bogs 
greater than or equal to 0.1 acre would be protected with a 100-foot buffer. Although 
these alternatives do not provide any additional specific protection of known occurrences 
of the northuestern pond turtle to that afforded under the No Action alternative, they 
provide greater protection of riparian and wetland zones. The wetlands buffers would be 
a source for providing greater amounts of LWD than under the No .kction alternative, 
which would contribute loafing sites for turtles in and around the wetlands. This wetlands 
protection, unlike the No Action alternative, is guaranteed and would protect areas that 
may be inhabited by northwestern pond turtle yet to be discovered. 

OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
The northwestern pond turtle is not expected to occur in the OESF. Thus, an assessment 
of the OESF No Action alternative and action altematives is unnecessary. 

California Mountain Kingsnake (Lumpropeltis zonata) 
The California mountain kingsnake specimens have been collected in Skamania and 
western Klickitat Counties from sites near the Columbia River Gorge (Nussbaum et al. 
1983). California mountain kingsnakes occur in oak and pine forests and on chaparral up 
to 9,000 feet in elevation (Nussbaum et al. 1983). Their breeding, foraging, and resting 
habitat occurs primarily in early to mid-sera1 stage forests (Brown 1985). They may be 
found under and inside rotting logs and sometimes under rocks (Nussbaum et al. 1983). 

ALTERNATIVE A 
At present, management activities in DNR-managed forests do not include harvest of oak 
woodlands. Where these woodlands provide habitat for the California mountain 
kingsnake, the habitat would be retained as a consequence of this policy. It is not 
guaranteed. Timber management activities are conducted in Douglas-fir/ponderosa pine 
forests characteristic of east-side owl habitat, which may contain habitat for the California 
mountain kingsnake. Since there are no specific provisions in the Washington Forest 
Practices Rules or DNR's FRP policies for protection of this species of snake, harvest 
activities in these east-side forests may impact this species. However, habitat may also 
develop as a result of normal timber management activities which create early to mid- 
seral-stage forests. 

ALTERNATIVE B 
The riparian conservation strategy under this alternative would provide some guaranteed 
protection of the breeding. foraging, and resting habitat of the Califomia mountain 
kingsnake. No harvest would occur on hillslopes with a high risk of mass wasting. and 
some oak forests would exist within or immediately below unstable areas. The riparian 
management zones along Type 1,2,3, and 4 Waters may also encompass some oak 
forest. This alternative has a special provision to protect Oregon white oak woodlands 
and some ponderosa pine stands where white oak is a significant component (draft HCP 
Chapter IV). Protection measures include retention of large dominant oaks and 
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maintenance of 25-50 percent canopy cover in Oregon white oak woodlands. These 
forests occur in the Columbia Gorge, and the east slope of the southern Washington 
Cascades. Protecting these forests would also ensure that Califomia mountain kingsnake 
habitat would be protected. This protection would be greater than that provided under 
Alternative A. 

ALTERNATIVE C 
The riparian conservation strategy under this alternative is expected to provide guaranteed 
protection of the breeding, foraging, and resting habitat of the California mountain 
kingsnake. No harvest would occur on hillslopes with a high risk of mass wasting, and 
some oak forests would exist within or immediately below unstable areas. The riparian 
management zones along Type 1,2,3,  and 4 Waters may also encompass some oak 
forest. This alternative contains the same provision to protect Oregon white oak 
woodlands as Alternative B, and thus the same protection to the California mountain 
kingsnake, which would be greater than that provided under Alternative A. 

OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
The California mountain kingsnake is not expected to occur in the OESF. Thus, an 
assessment of the OESF No Action alternative and action alternatives is unnecessary 

Birds 
Twenty priority species of birds may occur in the HCP planning area. Thirteen of these 
are species of concern to the US .  Fish and Wildlife Service or state candidates for listing. 
One species, the Sandhill crane, is listed as endangered by the state. The band-tailed 
pigeon and five species of cavity-nesting ducks are considered game species by the state, 
however, there is concern for these species because of their need for special habitats 
such as mineral springs or suitable cavity treesJsnags. The habitat requirements of, and 
assessment of the effects of the alternatives on, these species are presented below. 

Common Loon (Gavia immer) 
The common loon is known to breed at only a few locations in western Washington 
(Rodrick and Milner 1991), and it winters along the Pacific coast. Declines in common 
loon populations have been attributed to the loss of nesting habitat (Erhlich et al. 1988). 
Common loons breed on large wooded lakes with dense populations of fish (Rodrick and 
Milner 1991). Nests are built on the ground within 5 feet of the water's edge (Rodrick 
and Milner 1991). Nest sites may be reused in successive years. 

ALTERNATIVE A 
Current FRP policy for protection of forested and nonforested wetlands is directed at 
maintaining "no net loss of acreage or function." Management activities in the recent 
past have resulted in WMZs averaging 86 feet in width on nonforested wetlands, which is 
adequate to protect loon nesting habitat at the water's edge. Although this protection is 
not guaranteed, it is anticipated this policy will continue. Protection for forested wetlands 
is limited to restricting ground disturbance, and leaving a minimum basal area in trees. 
The impacts of this management activity are unknown. 
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The wetlands protection strategy, under Alternative B, is expected to protect the lake 
habitat utilized by the common loon. Buffers along the shoreline of nonforested 
wetlands greater than or equal to 0.25 acre in size would be at least 100 feet wide (DEIS 
Chapter 2 and dr& HCP Chapter IV) would be sufficient to protect potential loon nesting 
habitat. The adverse impacts of human disturbance could possibly be minimized by the 
blocking effect of the wetland buffers. In addition, to reduce the adverse effects of 
human disturbance, DNR would not allow activities within 500 feet of a known active 
nest that would appreciably reduce the likelihood of nesting success between April 1 and 
September 1. This protection is greater than the No Action alternative because of the 
&+der guaranteed wetland buffers, and the seasonal nest site protection. 

ALTERNATIVE C 
Under Alternative C, ~~e t land  buffers would receive the same protection as described in 
Alternative B (DEIS Chapter 2, draft HCP Chapter IV) with an additional provision 
prohibiting harvest within 50 feet ofthe wetland's edge. The same seasonal nest site 
protection as that provided in Alternative B would also be implemented. This protection 
is greater than the No Action alternative because of the wider guaranteed wetland buffers, 
the no-harvest area, and the seasonal nest site protection. 

OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
The common loon is not known to breed in the OESF. Thus, an assessment of the OESF 
No Action and action alternatives was not conducted. 

Harlequin Duck (Histrzonicus histrionrcus) 
Harlequin ducks breed almost exclusively along fast-flowing mountain streams 
throughout the Cascade, Olympic, and Selkirk mountains in Washington (Bellrose 1976; 
Brown 1985; WDFW 1994a; Harlequin Duck Working Group 1993). Nests are typically 
located close to clear streams with rocky substrates and rapids (Harlequin Duck Working 
Group 1993). Nests may be on the ground in dense vegetation, piles of woody debris, 
undercut stream banks, between rocks, or in hollow trees (Harlequin Duck Working 
Group 1993). Bank vegetation near nest sites is highly variable, but the species is thought 
to show a preference for mature or old-growth forest in the Pacific Northwest (Harlequin 
Duck Working Group 1993; Rodrick and Milner 1991). Foraging habitat for the 
harlequin duck includes fast-moving streams where they feed primarily on benthic 
macroinvertebrates and roe (Harlequin Duck Working Group 1993). Resting habitat is 
generally described as mid-stream loafing sites (Rodrick and Milner 1991) such as gravel 
bars or large woody debris. Wintering habitat typically includes saltwater habitats within 
140 feet (50 meters) of the shore and most of the Puget Sound (Gaines and Fitzner 1987; 
Wahl and Paulson 1991; WDFW 1994a). Human disturbance greatly affects this species, 
therefore. WDFW (1994a) recommends that roads and trails should be located farther 
than 165 feet from streams used by harlequin ducks. 

ALTERNATNE A 
Current management of the riparian ecosystem on DNR-managed lands according to 
DNR's FRP policies is expected to provide at least some protection of breeding. foraging 
and resting habitats for the harlequin duck. This protection would be provided primarily 
by the establishment and protection of riparian management zones on all identifiable 
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Type 1 through 5 Waters, within which no management activity has occurred in 77 
percent of the riparian management zones in the recent past. Buffers along Type I and 2 
Waters have averaged 196 feet, and buffers on Type 3 Waters have averaged 89 feet. The 
riparian management zones of these widths would likely function as a source of in-stream 
large woody debris for loafing, as well as protect potential nest sites for harlequin ducks, 
and would be exvected to continue. However, t h ~ s  level of riparian protection is not 
guaranteed. ~d i i t i ona l  protection is provided through the id&fic&on of, and 
restriction of timber harvest on, unstable slopes, and through protection of salmonid 
spawning, rearing, and overwintering areas as identified by an analysis of xatersheds 
during landscape planning (WFPB 1995b). No specific provisions are currently being 
implemented to protect known nest sites from human disturbance. 

ALTERNATIVE B 
The management designed for protection of the riparian ecosystem under Alternative B 
would provide adequate protection of the breeding, foraging and resting habitats for the 
harlequin duck on DNR-managed lands. Specific benefits of this alternative considered 
important to this species include the establishment and protection of riparian management 
zones on all identifiable Type 1 through 4 Waters (draft HCP Chapter IV). Additional 
protection for this species is provided by the prohibition of harvest within a 25-foot no- 
harvest area within each riparian management zone established and the constraint on 
activities within the remainder of the zone to those that are expected to maintain and 
restore the quality of salmonid habitat, which may contribute to nest protection. The 
ecological integrity of the riparian buffer, and the duck habitat contained therein, would 
be protected by wind buffers along some streams where there is at least a moderate 
potential for windthrow as described in draft HCP Chapter IV. Aquatic habitats would 
also be maintained by the protection of unstable slopes from mass-wasting events, and the 
protection of salmonid spawning, rearing, and overwintering areas as identified through 
an analysis of watersheds during landscape planning (WFPB 1995b). The adverse 
impacts of human disturbance would be minimized by the riparian buffer which is 
estimated to have an average width of 150 to 160 feet. Human disturbance would be 
further redu~ed by the wind buffer which would be placed along many reaches of Type 1, 
2, and 3 Waters. DNR would not aHow any activities within 165 feet of a known active 
harlequin duck nest, between May 1 and September I ,  that may cause an appreciable 
reduction in the likelihood of nesting success. However, no provisions are made to 
restrict trail construction which could potentially affect -own nesting harlequin ducks. 
These protection measures are greater than that provided under the No Action alternative 
because the riparian management zones are guaranteed, the zones are wider than the 
current condifion and include a no-harvest provision, and some effort would be made to 
minimize human disturbance to known active nests. 

ALTERNATIVE C 
The management designed for protection of the riparian ecosystem under Alternative C 
would provide substantial protection of the breeding, foraging and resting habitats for the 
harlequin duck on DNR-managed lands. Specific benefits of this alternative that would 
provide guaranteed protection of aquatic habitats include the establishment and protection 
of riparian management zones on all identifiable Type 1 through 5 Waters (DEIS Chapter 
2). Additional protection for this species is provided by the prohibition of harvest within 
a 25-foot no-harvest area within each riparian management zone established, and the 
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constraint on activities within the remainder of the zones to those that are expected to 
restore or enhance the quality of salmonid habitat. The ecological integrity of the riparian 
buffer, and the duck habitat contained therein, would be protected by additional 100-foot 
wind buffers on each side of Type 1 and 2 Waters and 50-foot wind buffers on Type 3 
Waters. Aquatic habitats would also be maintained by the protection of unstable slopes 
from mass-wasting events, and the protection of salmonid spawning. rearing, and 
overwintering areas as identified through an analvsis of watersheds during landscaoe - - 
planning (WFPB 1995b). These provisions would ensure a continuous source of ~ W D ,  
and potential nest sites. The adverse impacts of human disturbance would be minimized 
as described in Alternative B above. Human disturbance would be further reduced by the 
wind buffers along many reaches of Type 1, 2, and 3 Waters. However, no provisions are 
made to restrict trail construction which could potentially affect unknown nesting 
harlequin ducks. These protection measures are greater than that provided under the No 
Action alternative because the riparian management zones are guaranteed, the zones are 
wider than the current condition and include a no-harvest provision, and some effort 
would be made to minimize human disturbance to known active nests. 

OESF ALTERNATIVE I 
Current management of the riparian ecosystem on the OESF would provide at least some 
protection of breeding, foraging, and resting habitat of the harlequin duck. The Olympic 
Region of DNR currently places mass-wasting buffers along streams that in the recent 
past have averaged approximately 145 and 135 feet for Type 1 and 2 Waters, respectively. 
Buffers on Type 3 and 4 Waters will be about 95 feet in width. No timber removal or 
timber management activity occurs within these buffers or in areas identified as unstable. 
An additional layer of protection for habitat required by this species is assured through 
the protection of salmonid spawning, rearing, and overwintemg areas as identified 
through an analysis of watersheds during landscape planning (WFPB 199%). 

OESF ACTION ALTERNATIVES 
Management of the riparian ecosystem on the OESF would be the same under all action 
alternatives. Specific protection of habitat required by this species would occur primarily 
from the establishment of, and restriction of timber harvest activities in, mass-wasting 
buffers (including unstable slope areas) along all identifiable streams, and though the 
protection of salmonid spawning, rearing, and overwintering areas as identified through 
an analysis of watersheds during landscape planning (WFPB 199%). Riparian 
management zones on Type 1 and 2 Waters would average 300 feet; Type 3 Waters 
would average 250 feet (DEIS Chapter 2, draft HCP Chapter IV). This strategy would be 
expected to provide substantial protection of breeding, foraging, and resting habitat of the 
harlequin duck. Ecosystem protection under these alternatives are intended to be derived 
largely from management directed at maintaining and restoring riparian ecosystem 
function as well as older forest conditions across much of the managed uplands which 
would he expected to benefit other aquatic species. However, the nest protection 
provision described in Alternatives B and C above would not be implemented under 
either OESF action alternative because, presumably, the riparian protection would be 
adequate to protect harlequin duck nests. This protection is greater than the OESF No 
Action alternative because of the guaranteed wider riparian management zones, and 
restricted-harvest buffers. 
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Barrow's Goldeneye (Bucephala islandica), Bufflehead (Bucephala albeola), Common 
Goldeneye (Bucephala clangula), Hooded Merganser (Lophodytes cucullatus), and 
Wood Duck (Aix sponsa) 
Cavity-nesting ducks are found throughout Washington and are considered game birds by 
the state. These ducks generally nest in large trees near low-gradient rivers, lakes, ponds. 
and sloughs (Rodnck and Milner 1991). Although hunted. these species are of concern 
because of their need for suitable cavity treeslsnags near, generally within 200 meters 
(550 feet) of foraging and brooding habitat. Conservation efforts that provide substantial 
riparian and wetland buffers with sufficient cavity tree and snag compliments should 
benefit cavity-nesting ducks; these measures will also protect water quality in foraging 
and brooding habitats. 

ALTERNATIVE A 
Current management actwities under Alternative A would provide no-harvest riparian 
buffers averaging 196 feet wide (range = 0-350 feet) on each side of Type 1 and 2 Waters, 
89 feet wide (range = 0-300 feet) on Type 3 Waters, and 52 feet wide (range = 0-300 feet) 
on Type 4 Waters. These would likely provide suitable nesting habitat where forests, 
cavity trees, and snags are present. Regrowth of forests in portions of buffers where 
forests, snags, and cavity trees are lacking may also provide some support to cavity- 
nesting ducks, when trees reach a sufficient size and condition for primary excavators to 
create cavities. Forested wetland buffers will be harvestable, with a requirement to retain 
at least 120 square feet of basal area per acre in wind-firm trees, which may provide 
potential snags and cavity trees in the future. 

Washington Forest Practices Rules requiring three wildlife reserve trees and two green 
recruitment trees may also provide potential cavity trees for use by cavity-nesting ducks 
when located near riparian and wetland buffers. 

ALTERNATIVE B 
Under this alternative, riparian management zones at least 100 feet wide would be 
established on Type 1 through 3 Waters, the inner-most portion of which would be a 25- 
foot wide no-harvest zone. Wind buffers 100 feet wide would be added to the windward 
side of Type 1 and 2 Waters: 50 feet wide on some Type 3 Waters (draft HCP Chapter 
IV). Forested wetlands would be at least 100 feet on wetlands greater than or equal to 
0.25 acre. Implementation of this alternative could result in a reduction in habitat, in 
riparian areas adjacent to Type 1 through 3 Waters, from Alternative A because it 
provides smaller buffers that may be harvested. However, riparian buffers established 
under Alternative B would be guaranteed. Buffers established under Alternative A may 
be changed to something less in the hture. Under this alternative, wetland buffers would 
be slightly larger than under Alternative A, but they would likely incur some 
management. Harvests in riparian and wetland buffers would probably reduce the 
number of suitable cavities for nesting, however the 25-foot no-harvest and minimal- 
harvest zones would ensure that some cavity trees near stream banks would be retained. 
Openings created by some harvest entries may, however, provide plant foods for species 
like the wood duck. Wind buffers, where designated, may provide additional area to 
buffers which could reduce disturbance and provide additional cavities for cavity-nesting 
ducks. The provision to retain three snags and five green trees per acre, as well as the 
provision to retain large, unique wildlife trees, would also provide potential cavity trees 
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for use by cavity-nesting ducks when located near riparian buffers. Overall, Alternative B 
would be more beneficial in the long term than Alternative A because of the assurance of 
establishing no-harvest and minimal-barvest riparian and wetland buffers of a guaranteed 
width, and the provision to protect snags and provide green trees with the potential to 
become future cavity trees. 

ALTERNATIVE C 
Under this alternative, riparian and wetland management zones would be similar to 
Alternative B, except that wind buffers would be added to each side of the Type 1 
through 3 Waters. and wetland buffers would have a 50 foot no-harvest area (DEIS - 
Chapter 2). The addition of wind buffers would widen the riparian protection, compared 
to Alternative B, and only restoration activities would be permitted. Harvests in riparian 
and wetland buffers would probably reduce the number of suitable cavities for nesiing, 
however, the 50-foot no-harvest provision for wetlands, and the 25-foot no-harvest and 
minimal-harvest zones in the riparian buffer would ensure that some cavity trees near 
wetlands and stream banks would be retained. Openings created by some harvest entries 
may provide plant foods for species like the wood duck. Wind buffers, where designated, 
may provide additional area to buffers which could reduce disturbance and provide 
additional cavities for cavity-nesting ducks. The provision to retain three snags and five 
green trees per acre, as well as the provision to retain large, unique wildlife trees would 
also provide potential cavity trees for use by cavit) -nesting ducks when located near 
riparian buffers. Under Alternative C, the larger and less disturbed riparian buffers and 
the no-harvest portion of the wetland buffers may increase nesting habitat suitability by 
providing more suitable cavity trees and snags adjacent to foraging and brooding areas, 
and reducing the probabitity of disturbance from human activities. 

OESF ALTERNATIVE 1 
Under this alternative, riparian buffers average approximately 145, 135 and 95 feet on 
Type 1,2, and 3 Waters, respectively. Wetlands protection is implemented according to 
DNR's FRP policies that require "no net loss of acreage or function." Wetland buffers 
have averaged 85 feet in width. Harvests occur according to FRP policy that allows 
timber removal only when adequate protection can be provided to fish and other 
nontimber resources. 

OESF ACTION ALTERNATIVES 
These alternatives have provisions that establish interior-core buffers averaging 150 feet 
on Type 1 and 2 Waters. and averaging 100 feet on Type 3 Waters. Exterior buffers (wind 
buffers) would be expected to average 150 feet on Type 1 through 3 Waters. Forested 
wetland buffers would be the same as under Alternative B. Riparian buffers would be 
designed to minimize mass-wasting potentiai and protecthid natural restoration of 
physical processes and functions. Harvesting may occur when promoting these 
objectives. These buffers, and the restricted management activity within, are similar to 
the OESF No Action alternative except buffers established under the action alternatives 
would be wider. The addition of an exterior buffer would likely benefit cavity-nesting 
ducks if suitable cavity trees are retained within riparian zones. With the same snag and 
green tree retention conservation strategy as in Alternatives B and C, these alternatives 
would provide and protect more current and potential cavity trees than the No Action 
alternative.. 
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Flammulated Owl (Otusflammeolus) 
The flammulated owl is considered uncommon in Washington (Rodrick and Milner 
1991), and is listed as a candidate species by the state (WDFW 1996), however. 
population studies have not been conducted in Washington and their abundance is 
unknown. The flammulated owl is one of the smallest North American owls and 
generally occurs in forested habitats over 3,000 feet in elevation east of the Cascade crest 
in Washington (Rodrick and Milner 1991 ; McCallum 1994). Flammulated owls are 
associated with open late-successional forests including ponderosa pine-dominated 
forests, mixed-conifer forests with a ponderosa pine component, and Douglas-fir-grand 
fir forests (Rodrick and Milner 1991; McCallum 1994). These owls nest in cavities 
excavated by woodpeckers, generally those made by the largest woodpecker species in the 
area. To forage for insects, these owls use open forest stands, open brushy areas, and 
forest'grassland edges (Rodrick and Milner 1991: MeCallum 1994). Insecticide use and 
fire suppression may be detrimental to the flammulated owl. 

ALTERNATIVE A AND ACTION ALTERNATIVES 

The flammulated owl occurs in the three east-side planning units. Within these planning 
units, habitats types and amounts are evaluated as to their usefulness to spotted owls. 
Only a small portion of spotted owl habitat may serve as suitable flammulated owl 
habitat. Some forest stands considered unsuitable for spotted owls may constitute 
flammulated owl habitat, but a description of stand age, species composition. stand 
density, and elevation would be needed to evaluate this. The limited analysis of forest 
conditions in the east-side units precludes a complete evaluation of the effects of the 
alternatives for the flammulated owl, however each alternative would likely provide some 
suitable habitat. 

Northern Goshawk (Acczpiter gentilis) 
In the Pacific Northwest, goshawks are strongly associated with late-successional 
coniferous forests and are most abundant in old growth (Thomas et al. 1993). Breeding 
goshawks use large tracts of mature and old-growth forest in which they can maneuver 
and forage below the canopy, and where large trees are available for nesting (Bar& 
1977: Nennessy 1978; Reynolds et al. 1982; Crocker-Bedford 1990a, 1990b; Marshall 
1992b; Reynolds et al. 1992). They require trees large enough to provide a foundation for 
nest construction. Where nest sites are readily available, home range size is often 
determined by prey density (Reynolds et al. 1992). Home ranges for this species are 
extensive and vary between 5,000 and 6,000 acres, depending on local habitat quality 
(Reynolds 1983). Austin (1 994) calculated a mean home range of 7,657 acres for adults 
in the southern Cascades, and demonstrated through statistical analysis that goshawks 
shot+ a preference for closed-canopy mature/old-grow3h forests. There are apparently 
some similarities in the nesting habitat of northern goshawks and spotted owls. Spotted 
owl nests and goshawk nests have been located less than 100 yards from each other 
(Marshall 1992b). In mixed conifer forests on the east slope of the Cascades, 47 of 85 
spotted owl nests occurred on stick nests built by goshawks (Buchanan et al. 1993). 
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Goshawk foraging areas comprise the largest portion of their home ranges and typically 
include a greater diversity of forest age classes and structural characteristics fe.g.. snags, 
woody debris) than nest areas, and tend to support abundant avian prey populations 
(Reynolds et al. 1991). In general, foraging habitat consists of relatively open forest 
canopy, a well-developed shrub layer, and large trees (Reynolds et al. 1991). Large trees 
are used by goshawks as hunting perches, and canopy openings pro~ide opportunities for 
prey capture. Foraging areas also tend to be comprised of a mixture of small (less than 4 
acres), scattered openings and dense patches of mid-aged forests. Large tree components 
(live trees, snags, and downed logs) are scattered throughout the foraging area (Reynolds 
et al. 1991). 

Goshawks may be highly sensitive to human disturbance. Timber harvesting within 0.25 
mile (the nearest 125 acres) of goshawk nest sites in Idaho resulted in a 75 to 80 percent 
reduction in occupancy of their nesting territories (Patla 1990). 

ALTERNATIVE A 

Current management of the riparian ecosystem on DNR-managed lands would be - - 
expected to provide at least some suitable breeding, foraging, and resting habitat of the 
northern goshawk. This habitat would be provided primarily through the protection of 
relatively narrow contiguous tracts of large sawtimber and old-grouth forest that are 
expeeted to occur or develop within the system of protected riparian management zones 
and unstable slopes on all DNR-managed lands. A recent survey of timber sales sold on 
DNR-managed land since 1992 indicates no timber management activity has occurred in 
77 percent of the riparian management zones established on Type 1 through 5 Waters on 
DNR-managed land, and timber management activity is prohibited on unstable slopes 
under this alternative, thus, some goshawk habitat is likely available in the riparian 
management zone. 

Current management of spotted owl suitable habitat on DNR-managed lands would be 
expected to provide some additional goshawk habitat because some large tracts of older 
forest would be protected within the 40 percent suitable habitat maintained in each owl 
circle However, this protection is expeeted to be short term in nature, since the suitable 
habitat may be harvested in the fiiture if the territory is found to be unoccupied by spotted 
owls for 3 consecutive years. Some goshawk habitat may also he protected as a result of 
delaying harvest on stands considered to be murrelet habitat. Howver, these stands 
could be released for harvest after protocol surveys demonstrate no occupancy by 
murrelets. Under the No Action alternative, management of other forests on DNR- 
managed lands would provide no additional protection of large patches of goshawk 
habitat because DNR-managed lands outside of the WMZs, riparian management zones, 
spotted owl circles, and murrelet habitat are basically maintained at 60-year rotations. 
DNR does voluntarily protect some goshawk nests with a 30-acre buffer, however, there 
is no definitive time period for this protection nor is the protection guaranteed. 

ALTERNATIVE B 
The combination of the riparian and spotted owl conservation strategies should provide 
forest conditions suitable for northern goshawk breeding, foraging, and resting habitat. In 
concert, these strategies should ensure the development of contiguous landscapes of sub- 
mature to old-growth forest. Additional goshawk habitat may also be provided as a result 
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of delaying harvest on most stands considered to be murrelet habitat, until a long-term 
munelet strategy is developed. Until that time, the amount of goshawk habitat provided 
by a murrelet conservation strategy would be unknown. In areas managed for spotted owl 
breeding habitat there would be two 500-acre nest groves per 5,000 acres of managed 
forest, and at least 50 percent of the designated NRF management areas in each WAU 
(inclusive of the nest groves) would be sub-mature forest (as defined in Hanson et al. 
1993) or higher quality habitat. The strategy specifies that each nest grove would consist 
of 300 acres in high quality sponed ow1 nesting, roosting, foraging habitat, and 200 acres 
in sub-mature forest or higher quality habitat, i.e., roosting, foraging habitat (draft HCP 
Chapter IV). Under Alternative B, areas managed for spotted owl breeding habitat would 
total approximately 101,000 acres of the 202,000 acres designated for NRF function. 

The riparian conservation strategy would result in 11-16 percent of the land base in a late- 
successional condition. High quality habitat in nest groves would occupy another 12 
percent of the land base, but portions of the nest groves would be in riparian areas or on 
unstable hillslopes. The nest groves are estimated to occupy 10 percent of the land base 
outside of those areas protected by the riparian conservation strategy. Nest groves and the 
riparian conservation strategy result in late-successional forest over at least 2 1-26 percent 
of the area managed for spotted owl breeding habitat. Another 24-29 percent of the land 
base must be sub-mature forest or better to meet the 50 percent prescription. In total, 40- 
42 percent of the area managed for spotted owl breeding habitat would be sub-matwe to 
old-growth forest. The landscape conditions in the areas managed as spotted owl 
breeding habitat would meet or exceed the habitat recommendations made by Reynolds et 
al. (1992). 

Areas managed as spotted owl dispersal habitat include 200,000 acres, with at least 
100,000 acres developed and maintained at any time. The purpose of dispersal habitat is 
to support the movement ofjuvenile spotted owls between sub-populations on federal 
reserves. and it is likely the availabilitv of this habitat would enhance the survival of 
dispersing juvenile goshawks. At least 50 percent of the designated Dispersal 
management areas in each WAU would meet the minimum specifications for spotted owl 
dispersal habitat (draft HCP Chapter IV). 

Management of spotted owl NRF habitat under Alternative B would be expected to 
provide more northern goshawk habitat than the No Action alternative. Some suitable 
habitat that meets the minimum patch size requirement for this species may be protected 
within spotted owl NRF habttat outside of established riparian management zones and 
wetland buffers. Spotted owl dispersal habitat under this alternative in the west-side 
planning units would be managed for young-forest marginal characteristics (Hanson et al. 
1993) which include the canopy closure, tree density and height, and vertical diversity 
that contribute to the habitat needs of the goshawk. 

Management of the riparian ecosystem under this alternative would be expected to 
provide some northern goshawk habitat. Some potential nest trees in the riparian zones 
would be retained or develo~ed over the term of the HCP. As stands adjacent to the 

.I 

riparian buffers develop under the proposed harvest regime rotation age of 50- 100 years. 
they may provide adequate closed canopy contiguous blocks of forest suitable for 
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goshawks. Since riparian buffers would be wider than in the No Action alternative, the 
potential to develop goshawk habitat would be greater under this alternative. 

DNR would not allow activities that may appreciably reduce the likelihood of successful 
nesting within 0.55 miles of a known actlve goshawk nest which is located in the areas 
managed for spotted owl breeding between April I and August 3 1. A circle of radius 
0.55 miles circumscribes the entire post-fledgling family area (600 acres). This protection 
would serve to minimize human disturbance around active nest sites. 

In addition, the strategy to retain three snags and five green trees per acre of harvest 
would benefit goshawks by providing habitat for prey species and potential future nest 
trees in upland areas. This conservation measure is enhanced by the added provisions to 
include one tree from the largest diameter size class, and to retam large, structurally 
unique trees valuable to wildlife, where possible. This conservation measure would 
complement the owl and riparian strategies to provide more habitat than that provided 
under Alternative A. 

ALTERNATIVE C 
The combination of the riparian and spotted owl conservation strategies should provide 
slightly more forest conditions suitable for northern goshawk breeding, foraging, and 
resting habitat than Alternative B. This would be reflected in the additional areas 
managed for spotted owl breeding habitat. and the wider riparian buffers. In concert, 
these strategies should ensure the development of somewhat larger contiguous landscapes 
of sub-mature to old-growth forest than Alternative B. Additional goshawk habitat may 
also be provided as a result of delaying harvest on most stands considered to be murrelet 
habitat, until a long-term murrelet strategy is developed. Until that time, the amount of 
goshawk habitat provided by a murrelet conservation strategy would be unknown. 

In areas managed for spotted owl breeding habitat, at least 60 percent of the designated 
NRF management areas in each WAU would be sub-mature forest or higher quality 
habitat (202,200 of the 337,000 acres designated for NRF function. In areas managed for 
spotted owl dispersal habitat (172,000 acres), 86,000 acres would be developed and 
maintained at any point in time @EIS Chapter 2). 

Management of the riparian ecosystem under this alternative would be expected to 
provide some northern goshawk habitat. Some potential nest trees in the riparian zones 
would be retained or developed over the tern of the HCP. As stands adjacent to riparian 
buffers develop, they may provide adequate closed canopy contiguous blocks of forest 
suitable for goshawks. Since riparian buffers would be wider than Alternative B (DEIS 
Chapter 2) and the No Action alternative. the potential to develop goshawk habitat would 
be greatest under this alternative. 

The snag and green tree retention conservation measure, as well as the restriction on 
activities within 0.55 mites of a known active goshawk nest, within NRF-designated 
areas, would be the same as under Alternative B. As such, the benefits to goshawks 
would be the same and complementary to the owl and riparian conservation strategies, 
which wold be more beneficial to goshawks than what is provided under Alternative A. 
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OESF ALTERNATIVE 1 
Current management of the riparian ecosystem on the OESF would be expected to 
provide at least some breeding, foraging, and resting habitat of the northern goshawk. 
Similar to the HCP No Action alternative, this protection would he provided primarily 
through the protection of relatively narrow contiguous tracts of large sawtimber and old- 
growth forest that are expected to occur or develop within the system of protected 
riparian management zones and unstable slopes in the OESF. Timber management 
activity is prohibited in the mass-wasting buffer of the riparian management zones and on 
unstable slopes under this alternative. Spotted owl dispersal habitat, as well as 
management of other forests, on the OESF would be the same as that described for the No 
Action alternative above 

OESF ACTION ALTERNATIVES 
Management of the riparian ecosystem on the OESF would be the same for both action 
alternatives. This strategy would he expected to provide some breeding, foraging, and 
resting habitat of the northern goshawk. Ecosystem protection under these alternatives is 
intended to be derived largely from management directed at maintaining and restoring 
riparian ecosystem function as well as older forest conditions across much of the 
managed uplands which is expected to benefit all species associated with late- 
successional and old-growth forests such as the northern goshawk. More specific 
protection of the habitat for this species would occur primarily from the establishment of, 
and restriction of timber harvest activities in, mass-wasting buffers within riparian 
management zones (including unstable slope areas) (draft HCP Chapter IV, DEIS Chapter 
2). 

OESF ALTERNATIVE 2 
Management of spotted owl NRF habitat under this alternative would be expected to 
provide some protection of breeding, foraging, and resting habitat of the northern 
gosbawk. Management of spotted owls under this alternative would be expected to be 
achieved through the protection and restoration of the ecosystem functions of older 
forests. This management activity would provide some large contiguous tracts of older 
forest that would likely fitnction as suitable habitat for use by goshawks. The landscape 
would be expected to have 40 percent suitable spotted owl habitat, 20 percent of which 
would be old forest, distributed throughout the OESF In addition, the strategy to retain 
three snags and five green trees peracre of harvest would benefit goshawks by providing 
for prey species and potential future nest trees in upland areas. This conservation 
measure is enhanced by the added provisions to include one tree from the largest diameter 
size class and to retain large, structurally unique trees valuable to wildlife, where 
possible. Together, the owl strategy, the snag and leave tree strategy. and the guaranteed 
ripman and wetland management zones would provide adequate suitable goshawk 
habitat throughout the OESF. This goshawk habitat would be more than that provided 
under the No Action alternative. 

OESF ALTERNATIVE 3 
This altemative would focus on a stratified management design to develop nesting, 
roosting, and foraging habitat configurations that would attract and support territorial 
owls (DEIS Chapter 2). Where these areas occur, management in the annual home range 
area would maintain and/or restore 40 percent young-forest marginal, sub-mature, and 
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old-forest habitat conditions. These habitats contribute to the mosaic of habitat 
conditions required by the goshawk and, as such, would provide adequate habitat to 
support this species. However, this habitat mfould not be available throughout the OESF 
but in concentrated areas based on spotted owl life requisites. Nevertheless, the owl 
strategy. the snag and green tree retention strategy described in Alternative 2, and the 
guaranteed riparian and wetland management zones, would provide adequate su~table 
goshawk habitat m the OESF. This goshawk habitat would be more than that provided 
under the No Action alternative. 

Golden Eagle (Aquila chrysaetos) 
The principal threat to the golden eagle in Washington is the destruction of open 
rangeland habitat, with wh~ch it is most commonly associated. Prior to 1982, nestmg of 
the golden eagle west of the Cascade mountains in Washington State was considered rare 
(Bruce et al. 1982). In western Washington, nest sites are primarily in large trees within 
mature or old-growth forests near the edge of clearcuts (Rodrick and Milner 1991). 
Clearcut logging creates forest conditions highly favorable to golden eagles (Bruce et al 
1982), i.e., it hunts for mammals (rabbits, squirrels, mountain beaver) in large open areas, 
and therefore. current forest practices appear to have expanded the amount of suitable 
golden eagle habitat. Golden eagles use the same territory annually, but use alternate 
nests in different years (Rodrick and Milner 1991). Golden eagles may nest in large trees 
or on cliffs, and nesting occurs between January 15 and July 15 (Rodrick and Milner 
1991). Golden eagles can persist in intensively managed forests where timber harvests 
create a distribution of different sera1 stages within drainage basins. 

ALTERNATIVE A 
Current management activities are likely providing or protecting some golden eagle 
habitat, although it is probably incidental, as a result of the riparian buffers and protection 
of owl territories under the ESA. Nesting and perching sites may be protected by the 
riparian buffers that have been averaging 196 feet on Type 1 and 2 Waters. In addition, 
current timber harvest practices have created a mosaic of forest stands of various ages, 
from clearcuts to 60 years old. This management activity creates a landscape with some 
foraging habitat for the golden eagle. However, the riparian buffers are not guaranteed, 
and the only protection of golden eagle habitat required by law is under the Bald and 
Golden Eagle Protection Act (16 U.S.C. 5 668 et seq.), which specifies protection for the 
eagle and eagle nests from disturbance. 

ALTERNATIVE B 
The combination of the riparian conservation strategy and forest management in the west- 
side planning units should provide breeding, foraging, and resting habitat for the golden 
eagle. Many forests on unstable hillslopes would not be harvested and some of these 
areas would contain large trees. Management acti\%ties within the riparian buffer must 
maintain or restore the quality of salmonid habitat. This management is expected to 
result in the development of late-successional forest containing large live trees. The 
ecological integrity of the riparian buffer, and the eagle nesting sites contained therein, 
would be protected by wind buffers. Even-aged forest management throughout the west- 
side planning units would continue to provide openings for foraging habitat. In areas 
managed for spotted owl breeding habitat, at least 50 percent of the areas in each WAU 
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would be sub-mature forest or higher quality habitat with old-growTh quality features. In 
total, approximately 40 percent of the area managed for spotted owl breeding habitat 
would be sub-mature to old-growth forest which should provide an adequate supply of 
potentially suitable nest trees. Cliffs may also be used as nest sites for golden eagles. 
Under Alternative B, there is a provision for some cliff protection whereby mining of 
rock from cliffs for road construction would be avoided when materials can otherwise be 
reasonably acquired, although this would not be guaranteed protection from disturbance. 
DNR would also evaluate, in coordination with USFWS, and protect the integrity of cliffs 
judged suitable for and likely to be used by wildlife. Trees along the base and top of 
cliffs suitable for nesting raptors would be retained. In addition, very large old trees 
specified for retention under this altematwe would he available as potential nest trees for 
golden eagles. The potential habitat provided for golden eagles under Alternative B 
would be substantially more than that provided under the No Action alternative. 

ALTERNATIVE C 
This alternative contains the same protection for golden eagles as Alternative B except 
Alternative C would have more spotted owl breeding habitat. In areas managed for 
spotted owl breeding habitat, at least 60 percent of the areas in each WAU would be sub- 
mature forest or higher quality habitat with old-growth quality features which would 
provide an adequate supply of potentially suitable nest trees. Cliffs and large, old tree 
protection is the same as under Alternative B, therefore, the potential habitat provided for 
golden eagles under Alternative C would be slightly more than Alternative B and greater 
than that provided under the No Action alternative. 

OESF ALTERNATIVE 1 
Current management of the riparian ecosystem on the OESF would be expected to 
provide at least some breeding, foraging, and resting habitat of the golden eagle. Similar 
to the HCP No Action altemative, this protection would be provided primarily through 
the protection of relatively narrow contiguous tracts of large sawtimber and old-growth 
forest that are expected to occur or develop within the system of protected riparian 
management zones and unstable slopes in the OESF. Timber management activity is 
prohibited in the mass-wasting buffer of the riparian management zones and on unstable 
slopes under th is  alternative These buffers likely provide some big trees and snags that 
could potentially function as nest and perch trees. In addition, current timber harvest 
practices have created a mosaic of forest stands of various ages, from clearcuts to 60 
years old. This management activity creates a landscape with some foraging habitat for 
the golden eagle. 

OESF Alternative 2 
Management of spotted owl NRF habitat under this altemative would be expected to 
provide some protection of breeding, foraging, and resting habitat of the golden eagle. 
Ecosystem protection under this alternative is intended to be derived largely from 
management directed at maintaining and restoring riparian ecosystem function as well as 
older forest conditions across much of the managed uvlands. The old forest condition is - 
expected to cover nearly 30 percent of the OESF in the long term. Older forests would be 
well-connected across the OESF because of their association with the stream network, 
which has guaranteed buffers. Riparian buffers and the older forest conditions developed 
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from the owl conservation strategy should provide an potential nest trees. In addition, the 
provisions addressing cliffs and very large, old trees in Alternatives B and C above would 
also apply to management activities on the OESF. These management activities would 
provide habitat that fulfills all life requisites of the golden eagle, and are substantialfy 
greater than the OESF No Action alternative. 

OESF ALTERNATIVE 3 
The protection and development of owl habitat necessary to support territorial owls 
would also develop and enhance habitat for the golden eagle. Management for owl 
breeding habitat w'ould complement the ripari&strategy and provide old forest habitat in 
concentrated areas. This strategy is expected to provide a source of nest and perch sites 
for golden eagles, as well as foraging areas where this habitat is adjacent to younger sera1 
stages of forest growth. In addition, the provisions addressing cliffs and very large, old 
trees in Alternatives B and C above would also apply to management activities on the 
OESF. These management activities would provide habitat that fulfills all life requisites 
of the golden eagle, and are substantially greater than the OESF No Action alternative. 

Sandhi11 Crane (Grus canadenns) and Black Tern (Chlzdonias nzger) 
Sandhill crane and black tern utilize similar habitats in Washington State. Thus, for the 
purposes of this assessment, breeding, foraging, and resting habitats are considered to be 
provided by nonforested wetlands as described below. Since their habitats are similar, the 
assessment of the effects of the alternatives on these species has been combined. 

Sandhill Crane 
Sandhill crane migrants occur throughout the state and breeding has been documented in 
both eastern and western Washington (UDFW 1994a; W. Vogel, USFWS, Pacific 
Northwest Habitat Conservation Plan Program, Olympia, WA, pers. commun.,1995). 
Sandhill cranes are extremely wary and therefore use only large tracts of open habitat 
with good visibility (WDFW 1994a). Potential habitat for this species includes grain 
fields, wet meadows, large marshes (i.e., nonforested wetlands), and shallow ponds (Type 
2 and 3 Waters) (Brown 1985; WDFW 1994a) Nesting habitat consists of extensive 
shallow-water marshes with dense emergent plant cover (Littlefield and Ryder 1968). 
Wet meadows and grasslands are used for foraging and resting habitat (Brown 1985; 
WDFW 1994a). 

Black Tern 
The black tern is a common summer resident in eastern Washington and a migrant in 
western Washington (WahI and Paulson 1991). The black tern appears to migrate 
primarily along the coast (Haley 19841, but is also expected to use the Columbia River as 
a route from breeding areas in eastem Washington and British Columbia. 

Potential breeding (east-side planning units only), foraging, and resting habitat for the 
black tern is considered to include inland lakes, ponds, reservoirs, freshwater marshes. 
and wet meadows. Nests of this species in Washington are found on the east side of the 
Cascade mountains on pond and lake shorelines, marshes, swamps, bogs, and wet 
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meadows (Brown 1985; National Geographic Society 1987). During the nesting season, 
black terns feed on insects and small fish (Hdey 1984). 

ALTERNATIVE A 
Current management of the riparian ecosystem on DNR-managed lands is expected to 
provide some suitable foraging and resting habitats for the black tern, and foraging, 
resting and breeding habitat for the sandhill crane. Protection of this habitat is primarilj 
through the establishment of riparian management zones on Type 2 Waters and WMZs on 
nonforested wetlands. No timber management activity has occurred in over 75 percent of 
the riparian management zones established on Type 2 Waters on DNR-managed land 
smce 1992. which includes the lakes and ponds that provide foraging and resting habitat 
for these species in the HCP planning area. Under DNR's FRP policies, this protection of 
riparian buffers is expected to continue. Furthermore, under this alternative, timber 
harvest actlvlttes are restricted in WMZs established on nonforested wetlands which 
include the wet meadows, marshes, lakes and ponds that provide potential habitat for 
these species. Additional protection of sandhill crane habitat is provided by the state 
designation of critical wildlife habitat for the sandhill crane under WAC 222-16-080, 
which includes the area within 0.25 mile of a documented breeding area (WFPB 1995~).  
Some suitable resting and foraging habitat for this species is assumed to occur within this 
0.25-mile buffer for this species. 

ALTERNATIVE B 
Management of the riparian ecosystem under Alternative B is expected to provide 
adequate amounts of foraging and resting habitats for the black tern, and foraging, resting 
and breeding habitat for the sandhill crane in the west-side planning units. Specific 
benefits of this alternative for these species that would provide some guaranteed 
protection of aquatic habitats include the establishment and protection of wetland buffers. 
and of riparian management zones on Type 2 Waters. Protection of aquatic habitat would 
be provided by the prohibition of harvest within a 25-foot no-harvest area within each 
zone established, and the constraint on activities within the remainder of the zone to those 
that are expected to maintain or restore the quality of salmonid habitat. In addition, wind 
buffers on the windward side of Type E and 2 Waters would help to maintain the integrity 
of the riparian buff'ers, adding to the protection of the aquatic habitat. This protection is 
greater than that provided under the No Action alternative for the black tern, and would 
be in addition to that afforded the sandhill crane by the state critical wildlife habitat 
designation. 

ALTERNATIVE C 
Management of the riparian ecosj stem under Alternative C is expected to provide 
adequate foraging and resting habitats for the black tern, and foraging, resting and 
hreeding habitat for the sandhill crane. Specific benefits of this alternative are the same 
as under Alternative B except wind buffers wouId be established on both sides of Type 1 
and 2 Waters. and the constraint on activities within the buffer zone would be restricted 
to those that are expected to restore or enhance the quality of salmonid habitat. This 
protection is substantially greater than that provided under the No Action alternative for 
the black tern, and would be in addition to that afforded the sandhill crane by the state 
critical wildlife habitat designation. 
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OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
The sandhi11 crane and black tern are not known to occur in the OESF. Therefore, an 
analysis of these alternatives is unnecessary. 

Vaux's Swift (Chaetura vaunz) 
Vaux's swift is a breeding-season resident of the Pacific Northwest, and winters from 
central Mexico to northern South America (Erhlich et al. 1988). The species nests in late- 
successional coniferous forests (Bull and Collins 1993). There are indications that it 
depends on old-growth forests for survival (Carey 1989). The species requires large 
hollou snags or cavities in the broken tops of live trees for nesting and night roosting 
Nest snags west of the Cascades are at least 12 meters (40 feet) tall and 63.5 centimeters 
(25 inches) dbh (Brown et al. 1985). Hundreds of Vaux's swifts may use a single large 
hollow tree for night roosting. There is usually one nest per tree. They exploit all sera1 
stages while foraging (Brown 1985), but show a strong preference for spaces over water 
(Bull and Beckwith 1993). 

ALTERNATIVE A 
Current management under the Washington Forest Practices Rules and DNR's FRP 
policies may result in leaving snags suitable for Vaux's swift nesting or roosting. At least 
thee snags per acre have been left after timber harvest, however, there is no guarantee 
that they will be suitable. The current riparian strategy has resulted in no-harvest buffers 
averaging 196 feet (range = 0-350 feet) along Type 1 and 2 Waters, and 89 feet (range = 

0-300 feet) along Type 3 Waters. Wetland buffers have averaged 86 feet. It is likely that 
the buffers, combined with the Washington Forest Practices Rules leave tree retention 
requirement, likely provide some suitable snags and large trees which may be suitable for 
Vaux's swifts. 

ALTERNATIVE B 
The combination of the riparian and spotted owl conservation strategies should provide 
forest conditions suitable for Vaux's swift breeding, foraging, and resting habitat. In 
concert, these strategies should ensure the development of large contiguous landscapes of 
sub-mature to old-growth forest containing large live trees and snags. Areas managed for 
spotted owl breeding habitat would provide a target condition of at least 50 percent of the 
landscape measured within each WAU (draft HCP Chapter IV). Many forests on unstable 
hillslopes would not be harvested and some of these areas would contain large live trees - 
and large snags. Outside of the areas managed for spotted owl breeding habitat, the 
riparian strategy would protect breeding and resting habitat. Management within the 
riparian buffer, in particular in the no-harvest and minimal-harvest areas, should 
eventually result in forests with mature and old-grow& characteristics and suitable snags 
for Vaux's swifts. Wetlands would have buffers at least 100 feet wide, which would 
maintam the integrity of potential foraging areas, as well as provide a source of potentral 
snags In addition, under Alternative B, very large, old trees would be specified for 
retention (draft HCP Chapter IV), as well as trees or snags that are known to be used by 
Vaux's swifts as night roosts or are known to contain active Vaux's swifts nests. The 
large, old trees would be selected for their unique structural characteristics or because 
they are considered to be old-growth remnants. Under the snag and green tree retention 
strategy, three snags per acre harvested would be retained with a preference shown for 
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protection of hard snags with bark, greater than 40 feet in height where available, and one 
of the five green trees being retained per acre harvested would belong to the size class of 
the largest diameter living trees in the harvest unit. These green trees would have the 
potential to become suitable snags for Vaux's swift in the fitture. Under Alternative B, 
the protection and maintenance of potential Vaux's swift habitat, as well as known 
occupied sites, is guaranteed and is substantially greater than that provided under the No 
Action alternative. 

ALTERNATIVE C 
The combination of the riparian and spotted owl conservation strategies should provide 
forest conditions suitable for Vaux's swift breeding, foraging, and resting habitat. In 
concert, these strategies should ensure the development of large contiguous landscapes of 
sub-mature to old-growth forest containing large live trees and snags. Areas managed for 
spotted owl breeding habitat would provide a target condition of at least 60 percent of the 
landscape measured within each WAU (DEIS Chapter 2). Many forests on unstable 
hillslopes would not be harvested and some of these areas would contain large live trees 
and large snags. Outside of the areas managed for spotted owl breeding habitat, riparian 
and wetland protection is the same as under Alternative B, as well as the provision to 
retain very large, old trees, and known roosts Like Alternative B, Alternative C would 
have the snag and green tree retention strategy. The protection and maintenance of 
potential Vaux's swift habitat, as well as known occupied sites, is guaranteed under this 
alternative, and is substantially greater than that provided under the No Action 
alternative. 

OESF ALTERNATIVE 1 
Current management under Washington Forest Practices Rules and DNR's FRP policies 
may result in leaving snags suitable for Vaux's swift nesting or roosting. At least three 
snags have been left per acre after timber harvest, however, there is no guarantee that they 
will be suitable. The current riparian strategy on the OESF establishes buffers based on 
mass-wasting potential, in which no timber harvest is allowed. This strategy has resulted 
in buffers averaging approximately 145 and 135 feet on Type 1 and 2 Waters, and 95 feet 
along Type 3 and 4 Waters. These buffers incur no management activity and, therefore, 
likely contain snags suitable for VZUX'S swift roosting and nesting. 

OESF ALTERNATIVE 2 
Under this alternative, each landscape planning unit would have a 40 percent threshold 
amount of nesting, roosting and foraging habitat for owl, of which half would be older 
forest habitat. This strategy, the riparian strategy specifying stream buffers averaging 150 
feet along Type 1 and 2 Waters. and averaging 100 feet along Type 3 and 4 Waters, and 
wetland buffers at least 100 feet in width, would likely provide an adequate amount of 
suitable snags for Vaux's swift. In addition, specific provisions for protection of very 
large, old trees, snag and green tree retention, and protection of known Vaux's swift night 
roosts and active nests as described in Alternative B would be implemented. This 
protection and maintenance of potential Vaux's swift habitat is guaranteed and 
substantially greater than that provided under the OESF No Action alternative. 
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OESF ALTERNATIVE 3 
Under this alternative, management would concentrate on areas with a likely potential to 
support owl pairs, and several special pair areas (DEIS Chapter 2). Annual range areas 
would be managed so that at least 40 percent of the area would be in young-forest 
marginal or better habitat. This strategy. and thc riparian and wetlands protection under 
OESF Alternative 2, would likely provide an adequate amount of suitable snags for 
Vaux's swift. In addition, specific provisions for protection of vexy large, old trees, snag 
and green tree retention, and protection of known Vaux's swift night roosts and active 
nests as described in Alternative B would be implemented. This protection and 
maintenance of potential Vaux's swift habitat is guaranteed and substantially greater than 
that provided under the OESF No Action alternative. 

Lewis' 'Woodpecker (Asyndesmus lewzs) 
Lewis' woodpecker breeds throughout most of Washington (Rodrick and Milner 1991). 
Lewis' woodpecker is associated with open ponderosa pine forests and cottonwood 
riparian areas (Rodrick and Milner 1991; Erhlich et al. 1988). It also uses selectively 
logged or burned coniferous forest and oak woodlands (Rodrick and Milner 1991). The 
species excavates nest cavities, but will also occupy natural cavities or cavities excavated 
by other woodpeckers. The species uses a hawking technique to capture insects. and 
prefers riparian deciduous forest and early sera1 coniferous forest as foraging habitat 
(Brown 1985). 

ALTERNATIVE A 
Current management under Washington Forest Practices Rules and DNR's FRP policies 
may result in leaving snags suitable for Lewis' ~oodpecker. Snags are required to be left 
after timber harvest, however, there is no guarantee that they will be suitable. The current 
riparian strategy has resulted in no-harvest buffers averaging 196 feet (range = 0 to 350 
feet) along Type 1 and 2 Waters, and 89 feet (range = 0 to 300 feet) along Type 3 Waters 
Wetland buffers have averaged 86 feet. It is likely that the buffers, combined with the 
Washington Forest Practices Rules leave tree retention requirement, likely provide some 
suitable snags and large trees which may be suitable for Lewis' woodpeckers. Riparian 
buffers may also protect some oak woodlands and cottonwoods utilized by Lemis' 
woodpecker. Additional potential Lewis' woodpecker habitat would likely be available 
in protected spotted owl territories, however, as the stands become unoccupied by spotted 
owls they would likely be harvested. As such, protection of Lewis' woodpecker habitat 
would be incidental and temporary. 

ALTERNATIVE B 
The riparian conservation strategy could provide breeding, foraging, and resting habitat 
for Lewis' woodpecker. Riparian buffers would be established as described in DEIS 
Chapter 2 and draft HCP Chapter IV. The ecological integrity of the riparian buffer, and 
the Lewis' woodpecker habitat contained therein. would be protected by wind buffers. 
%%ere there is at least a moderate potential for windthrow. Type I and 2 Waters, and 
Type 3 Waters greater than 5 feet wide, would be protected by an additional wind buffer. 
Areas managed for spotted owl breeding habitat would provide a target condition of at 
least 50 percent of the landscape measured within each WAU (draft HCP Chapter IV). 

Merged EIS, 1998 Affected Environment 



This management is expected to result in the development of late-successional forest 
containing a variety of snags. In concert. these strategies should ensure the development 
of large contiguous landscapes of sub-mature to old-growth forest containing large live 
trees and snags. Ecosystem restoration within the riparian buffer would try to maintain 
the natural mix of conifer and deciduous species. The riparian conservation strategy is 
expected to guarantee some protection of Lewis' woodpecker oak woodlands habitat. No 
harvest would occur on hillslopes with a high risk of mass wasting. and some oak forest 
may exist within or immediately below unstable areas. In addition, this alternative 
contains special provisions for protecting oak woodlands. very large, structurally unique 
trees. and retaining three snags and five green trees per acre harvested (Appendix 3, 
Chapter IV, Section F). These provisions would protect current and future potential 
Lewis' woodpecker habitat. These conservation measures are greater than under the No 
Action altemative because of the owl conservation strategy, guaranteed riparian buffers, 
and the special provisions to protect potential Lewis' woodpecker habitat in oak 
woodlands and large. structurally unique trees, and snags. 

ALTERNATIVE C 
The conservation measures that benefit Lewis' woodpecker under this alternative are 
similar to Alternative B, except Alternative C would have more owl breeding habitat, and 
added wind buffers in the riparian zones (DEIS Chapter 2). Areas managed for spotted 
owl breeding habitat would provide a target condition of at least 60 percent of the 
landscape measured within each WAU (DEIS Chapter 2). This management is expected 
to result in the development of late-successional forest containing large snags. Like 
Alternative B. this altemative also contains special provisions for protecting oak - 
woodlands. large, structurally unique trees. and providing snags and green trees as current 
and future habitat (DEIS Chapter 2). These conservation measures are greater than under 
the No Action alternative because of the owl conservation strategy, guaranteed riparian 
buffers, and the special provisions to protect potential Lewis' woodpecker habitat in oak 
woodlands and large, structurally unique trees and snags. 

OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
Lewis' woodpecker is most frequently found in open ponderosa pine forests and 
cottonwood riparian areas The OESF does not contain either of these forest habitats, and 
Lewis' woodpecker is not commonly found in the OESF. Thus, an assessment of the 
OESF No Action and action alternatives is unnecessary. 

Pileated Woodpecker (Dryocopus pdeatus) 
The pileated woodpecker occurs in forested areas throughout the state of Washington. 
The species inhabits mature and old-growth forests with large snags and fallen trees. The 
best habitat amears to be conifer stands with two or more canovv lavers. with the . . .* . 
uppermost being 80-100 feet high (Rodrick and Milner 1991). Pileated woodpeckers 
excavate nest cavities in snags or live trees with dead wood. Roost tree characteristics are - 
similar to those of nest trees (Rodrick and Milner 1991). Within their home range, 
pileated woodpeckers show a preference for foraging in forests 40 years or older and in 
riparian areas (Mellen et al. 1992), where they search for insects on large snags, logs, and 
stumps. 
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ALTERNATIVE A 
Current management under the Washington Forest Practices Rules and DNR's FRP 
policies may result in leaving snags suitable for the pileated woodpecker. Snags and 
green recruitment trees are required to be lefi after timber harvest. Although there is no 
guarantee that the snags will be suitable, it is likely that the green recruitment trees will 
be suitable some time in the future. In western Washington, three wildlife reserve trees 
(typically snags) are left for each acre harvested. The wildlife reserve trees must be 10 or 
more feet in height and 12 or more inches dbh. The current riparian strategy has resulted 
in buffers averaging 196 feet along Type 1 and 2 Waters, and 89 feet along Type 3 
Waters. Mletland buffers have averaged 86 feet. It is like11 that the buffers, combined 
with the Washington Forest Practices Rules leave tree retention requirement, likely 
provide some suitable snags and large trees which may be suitable for pileated 
woodpeckers Additional potential pleated woodpecker habitat would likely be available 
in protected spotted owl territories, however, as the stands become unoccupied by spotted 
owls they would likely be harvested. As such, protection of pileated woodpecker habitat 
would be incidental and temporary. 

ALTERNATIVE B 
The combination of the riparian and spotted owl conservation strategies should provide 
forest conditions suitable for pileated woodpecker breeding, foraging, and resting habitat. 
In concert, these strategies should ensure the development of large contiguous landscapes 
of sub-mature to old-growth forest contaming large live tree and snags. In areas managed 
for spotted owl breeding habitat at least 50 percent of each WAU would be sub-mature 
forest or better, and there would be tmo 500-acre nest groves per 5,000 acres of managed 
forest. The strategy specifies that each nest grove would consist of 300 acres in high 
quality spotted owl nesting, roosting, foraging habitat, and 200 acres in sub-mature forest 
or better, i.e., roosting, foraging habitat (draft HCP Chapter IV). The high quality habitat 
in nest groves would have old-growth forest characteristics and cover approximately 
20,000 acres. Many forests on unstable hillslopes would not be harvested and some of 
these areas would contain large, live trees and large snags. Outside of the areas managed 
for spotted owl breeding habitat, the riparian strategy would protect pileated woodpecker 
breeding and resting habitat. Riparian buffers would be established as described in DEIS 
Chapter 2 and draft HCP Chapter IV. The ecological integrity of the riparian buffer, and 
the pileated woodpecker habitat contained therein, would be protected by wind buffers. 
Management within the riparian buffer, and on billslopes with a high risk of mass 
wasting, in particular in the no-harvest and minimal-harvest areas, should eventually 
result in forests with mature and old-growth characteristics. This habitat would contain 
suitable large trees and snags preferred by pileated woodpeckers. In addition, under this 
alternative, xery large, structurally unique trees would be retained, as part of the snag and 
green tree retention strategy, providing potential future suitable nest and roost sites for 
pileated woodpecker. Preference would be shown for hard snags with bark at least 20 
inches dbh. Where possible, snags 40 feet high would be retained. This protection would 
be guaranteed and would be substantially greater than under the No Action alternative. 

ALTERNATIVE C 
The conservation measures that benefit the pileated woodpecker under this alternative are 
similar to Alternative B, except Alternative C would have more owl breeding habitat, and 
added wind buffers in the riparian zones (DEIS Chapter 2). Areas managed for spotted 
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owl breeding habitat would provide a target condition of at least 60 percent of the 
landscape measured within each WAU (DEIS Chapter 2). Many forests on unstable 
hillslopes would not be harvested and some of these areas would contain large live trees 
and large snags. Outside of the areas managed for spotted owl breeding habitat, the 
riparian strategy would protect breeding and resting habitat. Management within the 
riparian buffer, in particular in the no-harvest and minimal-harvest areas, should 
eventually result in forests with mature and old-grow.& characteristics, and suitable snags 
and large trees for pileated woodpeckers. Like Alternative B, this alternative also 
contains special provisions for protecting very large. old trees (DEIS Chapter 2) providing 
potential future suitable nest and roost sites for pileated woodpecker, and for retaining 
additional snags and green trees. This protection is guaranteed and is substantially greater 
than under the No Action alternative. 

OESF ALTERNATIVE 1 
Current management under Washington Forest Practices Rules and DNR's FRP policies 
may result in leaving snags suitable for pileated woodpecker nesting or roosting. Snags 
are required to be left after timber harvest, however, there is no guarantee that they will 
be suitable. The current riparian strategy on the OESF establishes buffers based on mass- 
wasting potential, in which no timber harvest is allowed. This strategy has resulted in 
buffers averaging approximately 145 and 135 feet on Type 1 and 2 Waters, respectively. 
Buffers on Type 3 Waters have averaged 95 feet. These buffers incur no management 
activity and, therefore, likely contain snags and large trees suitable for pileated 
woodpecker roosting and nesting. Additional potential pileated woodpecker habitat 
would likely be available in protected spotted owl territories, however, as the stands 
become unoccupied by spotted owls they would likely be harvested. As such, protection 
of pileated woodpecker habitat would be incidental and temporary. 

OESF ALTERNATIVE 2 
Under this alternative, each landscape planning unit would have a 40 percent threshold 
amount of nesting, roosting and foraging habitat for spotted owls, of which half would be 
older forest habitat. This strategy and the riparian strategy specifLing interior-core stream 
buffers averaging 150 feet along Type 1 and 2 Waters, and 100 feet along Type 3 and 4 
Waters, with additional exterior buffers. would likely provide an adequate amount of 
suitable snags and large trees for pileated woodpecker nesting and roosting. The 
provision for retaining very large, old trees, and snags and green trees described in 
Alternatives B and C above would also avvly to this OESF action alternative. This 

A. - 
protection and maintenance of potential pileated woodpecker habitat is guaranteed and 
substantially greater than that provided under OESF Alternative 1. 

OESF ALTERNATIVE 3 
Under this alternative, management would concentrate on areas with a likely potential to 
support spotted owl pairs, and several special pair areas (DEIS Chapter 2). Annual range 
areas would be managed so that at least 40 percent of the area would be in young-forest 
marginal or better habitat. This strategy and the riparian strategy described in Alternative 
2 would likely provide some sultable snags and large trees for pileated woodpeckers. The 
provision for retaining very large, old trees. and snags and green trees described in 
Alternatives B and C above would also apply to this OESF action alternative. This 
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protection and maintenance of potential pilcated woodpecker habitat is guaranteed and 
greater than that provided under the OESF No Action alternative. 

Olive-sided Flycatcher (Contopus borealis) 
The preferred habitat of the olive-sided flycatcher is late-successional coniferous forest 
(Brown 1985), in particular, open coniferous forest with tall standing dead trees (Bent 
1963). The species is often found along forest edges, where it perches on tall, exposed 
snags. On the western Olympic Peninsula. the bird is usuailq detected where late- 
successional forest is bordered by clearcut (Sharpe 1992). Nests are typically constructed 
on a horizontal branch between 15 and 50 feet above the ground (DeGraaf et al. 1991) in 
a variety of tree species -- cedars, firs, spruces, and alders (Bent 1963) 

ALTERNATIVE A 
There are no established management rccornmendations for the olive-sided flvcatcher. - 
The creation of forest edges through clearcutting probably benefits the species by 
providing foraging opportunities, but extensive clearcutting with short harvest rotations 
would eliminate the mature forests and tall snags which this species requires (Sharpe 
1992). Current management of the riparian ecosystem on DNR-managed lands would be 
expected to provide at least some suitable breeding, foraging, and resting habitat of the 
olive-sided flycatcher. This habitat would be provided primarily through the protection 
of relatively narrow contiguous tracts of large sawtimber and old-growth forest that are 
expected to occur or develop within the system of protected riparian management zones, 
and by the establishment of mass-wasting buffers on steep and unstable slopes. 

ALTERNATIVE B 
The combination of the riparian and spotted owl conservation strategies should provide 
forest conditions suitable for olive-sided flycatcher breeding, foraging, and resting 
habitat. In concert, these strategies should ensure the development of large contiguous 
landscapes of sub-mature to old-growth forest. In areas managed for spotted owl 
breeding habitat there would be two 500-acre nest groves per 5,000 acres of managed 
forest, and at least 50 percent of each WAU (inclusive of the nest groves) would be sub- 
mature forest (as defined in Hanson et al. 1993) or better. The strategy specifies that each 
nest grove would consist of 300 acres in high qualitj spotted owl nesting, roosting, 
foraging habitat, and 200 acres in sub-mature forest or better, i.e., roosting, foraging 
habitat. 

Outside of the areas managed for spotted owl breeding habitat, the riparian conservation 
strategy would protect breeding, foraging, and resting habitat. Management within the 
riparian buffer, in particular in the no-hmest and minimal-harvest areas, should 
eventually result in stands with mature and old-growth characteristics. Mature and otd- 
growth forests wotild also exist on hillslopes with a high risk of mass wasting. This 
protection is greater than that provided by the No Action alternative because more habitat 
is provided by the wider guaranteed riparian buffers, and the owl conservation strategy 
that provides older forests for owl nesting, roosting and foraging habitat. In addition, this 
alternative also contains a provision for conserving large, old trees important to wildlife. 
as part of the snag and green tree retention strategy, which eventually may become snags 
preferred by the olive-sided flycatcher. 



ALTERNATIVE C 
Under this alternative, protection of 10 percent additional acres of designated NRF areas 
over that provided under Alternative B would provide substantially more habitat utilized 
by the olive-sided flycatcher than the No Action altemative. The riparian management 
zones and wetland buffers established under this alternative would add more protection 
than Alternative B above (DEIS Chapter 2), therefore this protection is greater than that 
provided under the No Action alternative. In addition, this altemative also contains a 
provision for conserving large, old trees important to wildlife, as part of the snag and 
green tree retention strategy, which eventually may become snags preferred by the olive- 
sided flycatcher. 

OESF ALTERNATIVE 1 
Current management of the riparian ecosystem on the OESF would be expected to 
provide at lease some breeding, foraging, and resting habitat of the olive-sided flycatcher. 
Similar to the HCP No Action alternative, this protection would be provided primarily 
through the protection of relatively narrow contiguous tracts of large sawtimber and old- 
growth forest that are expected to occur or develop within the system of protected 
riparian management zones and unstable slopes in the OESF. Timber management 
activity is prohibited in the mass-wasting buffer of the riparian management zones and on 
unstable slopes under this alternative. Spotted owl dispersal habitat, as well as 
management of other forests, on the OESF would be the same as that described for the No 
Action altemative above. 

OESF ACTION ALTERNATIVES 
Management of the riparian ecosystem on the OESF would be the same for both action 
altematives. This strategy would be expected to prokide some breeding, foraging, and 
resting habitat of the olive-sided flycatcher. Ecosystem protection under these 
altematives is intended to be derived largely from management directed at maintaining 
and restoring riparian ecosystem function as well as older forest conditions across much 
of the managed uplands which is expected to benefit all species associated with late- 
successional and old-growth forests. More specific protection of the habitat for this 
soecies would occur vrimarilr from the establishment of. and restriction of timber harvest 
activities in, mass-wasting buffers within riparian management zones (including unstable 
slope areas). This strategy would likely ensure some olive-sided flycatcher habitat would 
be distributed throughoutthe OESF. - 

OESF ALTERNATIVE 2 
Under this alternative, each landscape planning unit would have a 40 percent threshold 
amount of nesting, roosting and foraging habitat for spotted owls. of which half would be 
older forest habitat. This strategy and the riparian strategy specifjing interior-core stream 
buffers averaging 150 feet along Type 1 and 2 Waters, and 100 feet along Type 3 and 4 
Waters, with additional exterior buffers, would likely provide an adequate amount of 
suitable snags and large trees for olive-sided flycatchers distributed throughout the OESF. 
The provision for retaining very large, old trees described in Alternatives B and C above 
would also apply to this OESF action alternative. This protection and maintenance of 
olive-side flycatcher habitat is guaranteed and substantially greater than that provided 
under OESF Alternative 1. 
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OESF ALTERNATIVE 3 
Under this alternative, management would concentrate on areas with a likely potential to 
support spotted owl pairs, and several spectal pair areas (DEIS Chapter 2). Annual range 
areas would be managed so that at least 40 percent of the area would be in young-forest 
marginal or better habitat. This strategy and the r~parian strategy described in Alternative 
2 would likely provide some suitable snags and large trees for olive-sided flycatchers. 
although the owl habitat would be restricted to special areas of concentration. The 
provision for retaining very large, old trees described in Alternatives B and C above 
would also apply to this OESF action alternative. This protection and maintenance of 
potential olive-sided flycatcher habitat 1s guaranteed and greater than tbat provided under 
the OESF No Action alternative. 

Little Willow Flycatcher (Empidonax tra1111 brewstrl) 
The preferred habitat of the little willow flycatcher is stands of alder or willow. thickets 
of salmonbeny or blackbeny (Sharpe 1992), and low dense shrubby vegetation. In drier 
climates the species is mainly a riparian species. In wetter climates, such as the 
Olympic Peninsula, it has also been observed using shrubby habitats in regenerating 
clearcuts (Sharpe 1992) and in sapling stands between 10 and 20 years old. Nests are 
typically constructed in horizontal forks or upright crotches of shrubs or small trees 
between 3 and 25 feet above the ground (DeGraaf et al. 1991). A variety of woody plant 
species are used for nesting -- alders, willow, and buttonbush (DeGraaf et al. 1991). 

ALTERNATIVE A 
There are no established management recommendations for the little willow flycatcher. 
Where little willow flycatchers are strongly associated with riparian habitat, such as the 
eastern Olympic peninsula. the preservation of riparian areas would be critical for the 
species. On the western Peninsula and in the western Cascades, even-aged forest 
management should provide the type of nesting habitat that the species requires. Riparian 
and wetland buffers currently being established (DEIS Chapter 2) are adequate for 
providing some little willou flycatcher habitat, however, this protection is not 
guaranteed. 

ALTERNATIVE B 
The riparian conservation strategy and forest management tn the west-side planning units 
should provide breeding, foraging, and resting habitat for the little willow flycatcher. 
Riparian buffers would be established as described in DEIS Chapter 2 and HCP Chapter 
IV. Ecosystem restoration within the riparian buffer would try to maintain the natural 
mix of conifer and deciduous species. The ecological integrity of the riparian buffer, and 
the little willow flycatcher habitat contained therein, would be protected by wind buffers 
as described in DEIS Chapter 2. Wetland buffers would also contribute ta the protection 
of little willow flycatcher habitat in forested and nonforested wetlands. Even-aped forest - 
management throughout the west-side planning units would continue to provide shrubby 
habitats in regenerating clearcuts and sapling stands. This habitat is guaranteed and - - - - 
substantially more than that provided under the No Action alternative. 
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ALTERNATIVE C 
The riparian conservation strategy and forest management in the west-side planning units 
should provide breeding, foraging, and resting habitat for the little willow flycatcher. 
Riparian buffers would be established as described in DEIS Chapter 2. Ecosystem 
restoration within the riparian buffer would try to maintain the natural mix of conifer and 
deciduous spectes. The ecological integrtty of the riparian buffer, and the little willow 
flycatcher habitat contained therein, would be protected by additional wind buffers as 
described in DEIS Chapter 2. Wetland buffers would also contribute to the protection of 
little willow flycatcher habitat in forested and nonforested wetlands, especially with the 
50-foot no-harvest area within the buffer. Even-aged forest management throughout the 
west-stde planning units would continue to provide shrubby habitats in regenerating 
clearcuts and sapling stands. This habitat is guaranteed and substantially more than that 
provided under the No Action alternative. 

OESF ALTERNATIVE 1 
Current management of the riparian ecosystem on the OESF would be expected to 
provide at least some breeding, foraging, and resting habitat of the little willow 
flycatcher. Similar to the HCP No Action alternative, this protection would be provided 
primarily through the protection of relatively narrow contiguous tracts of large sawtimber 
and old-growth forest as well as riparian associated vegetation that are expected to occur 
or develop within the system of protected riparian management zones and unstable slopes 
in the OESF. Timber management activity would be restricted in the mass-wasting buffer 
of the riparian management zones under this alternative. Although some habitat is 
provided under current management practices under DNR's FRP. which is greater than 
the Washington Forest Practices Rules, this protection is not guaranteed. If riparian and 
wetland buffers were to be applied according to Washington Forest Practices Rules, little 
willow flycatcher habitat would be substantially reduced under the OESF No Action 
alternative. 

OESF ACTION ALTERNATIVES 
Management of the riparian ecosystem on the OESF would be the same for both action 
alternatives. This strategy would be expected to provide substantial breeding, foraging, 
and resting habitat of the little willow flycatcher. Ecosystem protection under these 
alternatives is intended to be derived largely from management directed at maintaining 
and restoring riparian ecosystem function as well as older forest conditions across much 
of the managed uplands. Specific protection of the habitat for this species would occur 
primarily from the establishment of, and restriction of timber harvest activities in, mass- 
wasting buffers within riparian management zones (including unstable slope areas). 
Buffers on all streams and wetlands in the OESF (HCP Chapter IV. DEIS Chapter 2) 
would, on average, be substantially greater than under the OESF No Action alternative, 
thus ensuring habitat availability for the little willow flycatcher. 

Purple Martin (Progne subis) 
The purple martin breeds in western Washington (Rodrick and Milner 1991). Purple 
martins require cavities for nesting, and declines in purple martin populations have been 
attributed to a reduction in the number of snags across its breeding range (Erhlich et al. 
1988). Historically, the species probably utilized cavities excavated by woodpeckers, but 
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only a few such nests are known today (Rodrick and Mifner 1991). Its preferred breeding 
habitat is open areas near water (Erhlich et al. 1988). The species is an aerial forager of 
meets. and uses all sera1 stages of ripariadwetland forest as foraging habitat (Brown 
1985). 

ALTERNATIVE A 
Current management under Washington Forest Practices Rules and DNR's FRP policies 
may result in leaving snags suitable for purple martins. Snags are required to be left after 
timber harvest. however, there is no guarantee that they will be suitable. The current 
r~par~an strategy has resulted in buffers averaging 196 feet along Type 1 and 2 Waters, 
and 89 feet along Type 3 Waters. These buffers incur no management activity at present, 
so it is likely that they contain suitable snags and foraging areas for purple martins. Some 
of these waters, however, have received no buffers. Additional potential purple martin 
habitat would likely be available in protected spotted owl territories. but as the stands 
become unoccupied by spotted owls they would likely be harvested. As such, protection 
of purple martin habitat under the Alternat~ve A owl strategy would be incidental and 
temporary. 

ALTERNATIVE B 
The ripar~an conservation strategy should provide breeding, foraging, and resting habitat 
for purple martins. Riparian buffers would be established as described in DEIS Chapter 2 
and HCP Chapter IV. The ecological integrity of the riparian buffer, and the purple 
martin habitat contained therein, would be protected by wind buffers. Where there is at 
least a moderate potential for windthrow, Type 1 and 2 Waters, and Type 3 Waters 
greater than 5 feet wide, would be protected by an additional wind buffer. Management 
activities within the riparian buffer would be stratified to maintain or restore the quality 
of salmonid habitat. Buffers on nonforested wetlands would be greater than or equal to 
100 feet, which would maintain the integrity of potential feeding sites. Areas managed 
for sponed owl breeding habitat would provide a target condition of at least 50 percent of 
the landscape measured w~thin each WAU (HCP Chapter IV). This management is 
expected to result in the development of late-successional forest containing a variety of 
snags In concert, these strategies should ensure the development of large contiguous 
landscapes of sub-mature to old-growth forest containing large live trees and snags. 
Ecosystem restoration within the riparian buffer would try to maintain the natural mix of 
conifer and deciduous species. In addition, this alternative contains a special provision 
for protecting very large. old trees as part of the snag and green tree retention strategy 
(Appendix 3, Chapter IV, Section F). The additional snags and green trees would 
function as a source of current and future habitat for purple martins. These conservation 
measures are greater than under the No Action alternative because of the owl 
conservation strategy, guaranteed riparian buffers, the snag and green tree retention 
strategy. and the special provision to protect large, older trees w-hich may function in the 
future as purple martin habitat. 

ALTERNATIVE C 
The riparian conservation strategq is similar to Alternative B and should provide 
breeding, foraging, and resting habitat for purple martins; riparian buffers would be wider 
on Type 5 Waters, and wind buffers would be on both sides of Type I through 3 Waters 
(DEIS Chapter 2). Buffers on nonforested wetlands would be greater than or equal to 100 
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feet, and include a 50-foot no-harvest area, which would maintain the integrity of 
potential feeding sites. Areas managed for spotted owl breeding habitat would provide a 
target condition of at least 60 percent of the landscape measured within each WAU (DEI S 
Chapter 2). This management is expected to result in the development of late- 
successional forest containing large snags. In concert. these strategies should ensure the 
development of large contiguous landscapes of sub-mature to old-growth forest 
containing large live trees and snags. In addition, this alternative contains the special 
provision for protecting very large, old trees as part of the snag and green tree retention 
strategy (DEIS Chapter 2). The additional snags and green trees would f'unction as a 
source of current and future habitat for purple martins. These conservation measures are 
greater than under the No Action alternative because of the owl conservation strategy, 
guaranteed riparian buffers. the snag and green tree retention strategy, and the special 
provision to protect large, older trees which may function in the future as purple martin 
habitat. 

OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
The purple martin is not commonly found in the OESF. Thus, an assessment of the 
OESF No Action and action alternatives was not conducted. 

Western Bluebird (Sialia mexicana) 
The western bluebird breeds throughout Washington and is a year-round resident in 
western portions of the state (National Geographic Society 1987). Western bluebirds 
require cavities for nesting, and often nest in cavities excavated by woodpeckers (Rodrick 
and Milner 1991). Nests are found in open woodlands, burned areas with snags, and 
other open areas with scattered trees (Rodrick and Milner 1991; Erhlich et al. 1988). In 
western Washington, western bluebirds were found in the majority of all clearcuts where 
snags were present, and bluebird density was positively correlated with snag density 
(Schreiber and deCalesta 1992). The species forages on small invertebrates and berries. 
Prey are often captured by hawking from low perch. 

ALTERNATIVE A 
Current management under Washington Forest Practices Rules and DNR's FRP policies 
will provide at least thtee wildlife reserve trees (typically snags %hen available) for each 
acre of timber harvested. This target, and snags retained in the riparian buffers, would 
provide some breeding habitat for western bluebirds. Even-aged forest management 
throughout the west-side planning units will continue to provide openings suitable for 
foraging and resting habitat. 

ALTERNATIVE I3 
The combination of the riparian and spotted owl conservation strategies should provide 
forest conditions suitable for western bluebird breeding and resting habitat where these 
areas occur in proximity to foraging habitats. 1n areas managed for spotted ow1 breeding 
habitat at least 50 percent of each WAU would he sub-mature forest or better which may 
be adequate for breeding habitat. The remainder of the landscape would be comprised of 
a matrix of different sera1 stage forests providing resting and foraging opportunities. 
Outside of the areas managed for spotted owl breeding habitat, the riparian strategy would 
protect some snags suitable for western bluebirds. Management within the riparian 
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buffer, particularly in the no-harvest and minimal-harvest areas, and on hillslopes with a 
high risk of m a s  wasting, should eventually result in forests with mature and old-growth 
characteristics, and snags of different size and decay class. In addition, the provision to 
retain three snags and five green trees per acre harvested would ensure that current and 
future snags are available in upland areas for use by westem bluebirds. This protection is 
guaranteed and is substantially greater than under the No Action alternative. 

ALTERNATIVE C 
The combination of the riparian and spotted owl conservation strategies should provide 
forest conditions suitable for western bluebird breeding and resting habitat where these 
arcas occur in proximity to foraging habitats. Areas managed for spotted owl breeding 
habitat would provide a target condition of at least 60 percent of the landscape measured 
within each WAU (DEIS Chapter 2) which should provide suitable snags for the western 
bluebird. The remainder of the landscave would be comnrised of a matrix of different 
seral stage forests providing a source of suitable resting and foraging sites. Most of the 
habitat in the riuarian buffers and on unstable hillsloues would not be harvested, and 

A 

some of these areas would contain snags of different sizes and decay classes providing 
additional potential habitat for the western bluebird. In addition, the provision to retain 
three snags and five green trees per acre harvested would ensure that current and hture 
snags are available in upland areas for use by western bluebirds. This protection is 
guaranteed and is greater than under the No Action alternative. 

OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
The western bluebird is not commonly found in the OESF. Thus, an assessment of the 
OESF No Action and action alternatives was not conducted. 

Band-tailed Pigeon (Columbta fasciafa) 
The band-tailed pigeon is a migratory, upland game bird in Washington that occurs west 
of the Cascade crest (Rodrick and Milner 1991). Concern for this species has been 
prompted by the population decline reflected in breeding bird surveys. Populations in 
Washington have exhibited the greatest decline (Braun 1994). Band-tails are found 
within the coniferous forest zone and are associated with mixed conifer-hardwood 
habitats (Larsen et at. in prep.). This species typically uses a stick platform in a conifer 
tree as a nest (Ehrlich et al. 1988; Braun 1994). During the nesting season, band-tailed 
pigeons are most common in low elevation forests (less than 1,000 feet) with various 
seral stages and openings that are well interspersed (Rodrick and Milner 1991). The] 
feed upon plant foods including buds, flowers, and fmits of hardwood trees, shntbs, and 
herbaceous plants, but also feed on cultivated fruits and grains (Braun 1994). This 
species is dependent upon the availability of mineral sources (e.g., mineral springs. cattle 
salt blocks) for producing crop milk for juveniles (Braun 1994). 

ALL ALTERNATIVES 
Several forest management actions, which apparently would be employed in all three 
alternatives, have the potential to affect the band-tailed pigeon. Conversion of old forests 
to dense second growth stands could make formerly available mineral sources 
inaccessible or unsuitable for use. Projected herbicide treatments across 60,000-80,000 
acres in the next decade could reduce awilable food sources of the band-tailed pigeon. In 
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addition, manual clearing of hardwood species will occur across 60,000- 100,000 acres in 
the next decade. These actions would likely have negative effects upon populations of 
band-tailed pigeons. 

ALTERNAT~VE A 
Under Alternative A, much of the remaining old-growth forests will be retained within 
svotted owl circles. until such time as the owls move or abandon the site center. These 
forests may be important to band-tailed pigeons as nesting and foraging habitat, and as 
sites containing undisturbed mineral sources. Regenerating stands may not have - - - 
undisturbed mineral sources that are accessible to band-tails. Band-tailed pigeons often 
use stands that are more open than many regenerating stands. Further, regenerated Iate- 
successional stands would not be distributed as widely as existing old-growth stands. 
Alternative A also provides no-harvest buffers that, if allowed to become late- 
successional stands, may support understory forage plants used by band-tailed pigeons. 
Although this alternative appears to offer the most support to the band-tailed pigeon, it is 
important to note that owl habitat may eventually be harvested, and current riparian and 
wetland management zones are not guaranteed. 

ALTERNATIVE B 
Alternative B would convert some of the existing old-growh forests into regenerated 
younger stands. Old-growth forests probably provide a better combination of important 
resources (nest sites, undisturbed mineral sources, and food plants) to pigeons than 
regenerating forests. Under Alternative B, 50 percent of the WAUs would be managed 
for owl breeding habitat which would provide some late-successional forests, and likely 
protect some mineral sources. Nonforested wetlands would have 100-foot managed 
buffers, which should maintain, to some extent. the integrity of these wetlands. Some of 
these wetlands may provide a source of minerals for the band-tailed pigeon. Harvestable 
riparian and wetland buffers, under Alternative B, could benefit band-tails if allowed to 
support understory food plants. In addition, impacts to mineral springs would be reduced 
by designing management activities within 200 feet of mineral springs to retain food 
sources, restrict herbicide spraying, avoid disturbance, and address other conservation 
needs. These management acfv~ties would be designed in coordination with USFWS. 
The commitment to guaranteed riparian and wetlands buffers, the provision to conduct 
limited management activities near mineral springs, and maintenance of 50 percent owl 
habitat, likely would provide more habitat for band-tailed pigeons in the long term than 
would Alternative A. 

ALTERNATIVE C 
The greater provision of designated late-successional forest (60 percent of WAUs) under 
th'is alternative than Alternative 0 should have a greater benefit for band-taih but its 
clumped distribution around federal reserves would reduce its interspersion with other 
habitats. This alternative also provides larger riparian and wetland buffers than 
Alternative B. which should contribute more to band-tailed pigeon life requisites than 
Alternative B, and thus Alternative A. However, proposed restoration in these buffers 
may not be conducive to forage plant production. Nonforested wetlands would have 100- 
foot managed buffers with a 50-foot no-harvest area, which should maintain the integrity 
of these wetlands. Some of these wetlands may provide a source of minerals for the 
band-tailed pigeon. Harvestable riparian and wetland buffers, under Alternative C, could 
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benefit band-tails if allowed to support understory food plants. In addition. impacts to 
mineral springs would be reduced by designing management activities within 200 feet of 
mineral springs to retain food sources, restrlct herbicide spraying, avoid disturbance, and 
address other conservation needs. These management activities would be designed in 
coordination with USFWS. The commitment to guaranteed riparian and wetlands 
buffers, the provision to conduct limited management activities near mineral springs, and 
maintenance of 60 percent owl habitat likely would provide more habitat for band-tailed 
pigeons in the long tern than would Alternative A. 

OESF ALTERNATIVE 1 
This alternative is similar to Alternative A above, although the widths of riparian buffers 
under current practices are different (DEIS Chapter 2). These differences are not 
substantial, and the effects on band-tailed pigeons are likely the same as Alternative A. 

OESF ALTERNATIVE 2 
The unzoned forest alternative would vrovide a wide distribution of late-successional 
forests across the planning area; 50 percent of the owl habitat being developed and/or 
maintained. While this distribution would be beneficial to band-tails, some existing old - 
growth may be converted to younger stands. Existing old growth may provide higher 
qualit? habitat (greater food and undisturbed mineral source availability) than regenerated 
late-successional forests. Hawestable riparian and wetland buffers, substantially wider 
than in Altemative 1. would orovide additional late-successional forest characteristics and 
cvuld suppon undcntor! forage plants libr banll-tail pigeons after hrlr\esr. 7 he pro\ ision 
for niineral spring protection Jescrihcd i n  .4lternati\ e 13 \\.auld bc the same under this 
a n i n i .  I'hc, guarantees vt'the riparian and \verl:md huffers, the provision to conduct 
limitcd nimag~nient aaii it! nuar mineral >pings. as \\.ell as the distribution vl'mrl 
habitat throughout the OESF, would provide mire band-tailed pigeon habitat than 
Alternative 1. 

OESF ALTERNATIVE 3 
The zoned forest alternative provides late-successional forest that wrill be clumped in 
zones near federal land reserves. This habitat configuration will limit older forest - 
availability for band-tailed pigeons as existing old-growth forests are harvested. Habitat 
would be concentrated and not well distributed. Riparian and wetland provisions in this 
alternative are the same as Alternative 2, as well as the provision for mineral spring 
protection described in Alternative B, and would provide similar benefits to band-tailed 
pigeons. The amount of owl habitat would likely be less than what is currently available 
under Altemative 1, but protection of mineral springs would likely provide more habitat 
in the long term than under Alternative 1 .. 

Mammals 
Fifteen species of mammals that occur or may occur in the west-side HCP planning units 
are considered high priority species. Three species are federally listed, one is state listed. 
and nine are federal species of concern (61 Fed. Reg. 7457 (1996); USFWS (1996); 
WDFW 1995b). An analysis of the state-listed western gray squirrel and the eight federal 
candidate species of concern as well as 2 additional priority bat species is provided 
belov,. 
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rock cliffs, fissures in the ground, and under the bark of trees (Nagorsen and Brigham 
1993). The long-legged myotis may use buildings, fissures in the ground, and bark 
attached to trees for maternity colonies (Nagorsen and Brigham 1993). Roosting and 
breeding sites are often located in old-growth forests. Maternity colonies typically 
contain several hundred individuals (Maser et al. 198 1). 

Fringed Myotis 
The fringed myotis is typically found in deserts, arid grasslands, and arid forests 
(Nagorsen and Brigham 1993), but it has also been found in immature coniferous forests 
of coastal Oregon and in the uestem Cascades (Maser et at. 1981; C. Madrona 199%). 
The species shows a preference for foraging in areas of grass-forb and shrub (Brown 
1985). Roosting sites include buildings, mines, caves, and rock crevices (Nagorsen and 
Brigham 1993). Maternity colonies have been discovered in cabes and buildings 
(Nagorsen and Brigham 1993). 

Small-footed Myotis 
The small-footed myotis is typically found near cliffs and rock outcrops in arid valleys 
and badlands magorsen and Brigham 1993), but it has also been found in the western 
Cascades (C. Madrona 1995b). The species forages over rocky bluffs and seldom ober 
water. Roosting sites include cliffs, boulders, and talus slopes (Nagorsen and Brigham 
1993). Maternity colonies occupy similar sites (Nagorsen and Brigham 1993). 

ALTERNATIVE A 
Under current management, owl habitat retained in owl circles would contain trees with 
surfiace structures (bark) and snags that may function as roost sites. Protection of snags in 
the riparian buffers and those required by Washington Forest Practices Rules would also 
be expected to provide some habitat suitable for bat roosts. Feeding areas such as open 
clearcuts and edges would continue to be available. Nonforested wetland buffers have 
averaged 86 feet in the past which likely maintains the integrity of this habitat as foraging 
areas. If this protection were to continue, some bat foraging habitat would continue to be 
available. Since no direct protection of caves and or talus is provided, protection of these 
bat habitat types would be minimal. 

ALTERNATIVE B 
The combination of the riparian and spotted owl conservation strategies should provide 
forest conditions suitable for myotis bat breeding, foraging, and resting habitat. In areas 
managed for spotted owl breeding habitat, at least 50 percent of each WAU would be 
sub-mature forest or better, providing a source of potential roosting habitat. Outside of 
the areas managed for spotted owl breeding habitat, the nparian strategy uould provide 
various combinations of riparian and wind buffers depending on the stream type that 
would likely protect breeding and roosting habitat (HCP Chapter IV, DEIS Chapter 2). 
Management within the riparian buffer, and on hillslopes with a high risk of mass 
wasting, in particular in the no-harvest and minimal-harvest areas, should eventually 
result in forests containing suitable trees and snags for roosts. Wetland buffers on 
nonforested wetlands would likely maintain the integrity of this habitat, thereby providing 
foraging opportunities. In concert, these strategies should ensure the development of 
large contiguous landscapes of sub-mature to old-growth forest containing large trees and 
snags. In addition, talus fields, diffs, and caves would be protected as described in HCP 
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Chapter IV, Section F and Appendi 3, Chapter IV. Section F, in this document. Live 
trees or snags that are known to be used by myotis bat species as communal roosts or 
maternity colonies would not be harvested. Under Alternative B, very large long-lived 
trees would be retained. as part of the snag and green tree retention strategy, providing 
potential suitable snags for matemal roosts in the future. The snags protected and green 
trees provided in this latter conservation measure would ensure that potential roost sites 
would be available now and in the future. In addition. there is a wrovision directed 
toward preventing human disturbance to bat caves by keeping cave locations conf~dential. 
These conservation measures are substantially greater than what occurs under the No 
Action alternative. 

ALTERNATIVE C 
The combination of the riparian and spotted owl conservation strategies should provide 
forest conditions suitable for myotis bat breeding, foraging, and resting habitat. Areas 
managed for spotted owl breeding habitat would provide a target condition of at least 60 
percent of the landscape measured within each WAU (DEIS Chapter 2). Outside of the 
areas managed for spotted owl breeding habitat, the riparian strategy would provide 
various combinations of riparian and wind buffers depending on the stream type that 
would likely protect potential maternal and night roosts. Management within the riparian 
buffer, and on hillslopes with a high risk of mass wasting, in particular in the no-harvest 
and minimal harvest areas, should eventually result in forests containing suitable trees 
and snags for roosts. Wetland buffers on nonforested wetlands would likely maintain the 
integrity of this habitat, thereby providing foraging opportunities. In concert, these 
strategies should ensure the development of large contiguous landscapes of sub-mature to 
old-growth forest containing large trees and snags. In addition, talus fields, cMs, and 
caves would be protected a. described in BCP Chapter IV, Section F and in this 
document. Appendix 3. Chapter IV, Section F, and live trees or snags that are known to 
be used by myotis bat species as communal roosts or maternity colonies would not be 
harvested. Under Alternative C, very large long-lived trees would also be retained, as 
part of the snag and green tree retention strategy, providing potential suitable snags for 
maternal roosts in the future. The snags protected and green trees provided in this latter 
conservation measure would ensure that potential roost sites would be available now and 
in the future. In addition. there is a provision directed toward preventing human 
disturbance to bat caves by keeping cave locations confidential. These conservation 
measures are substantially greater than what occurs under the No Action alternative. 

OESF ALTERNATIVE I 
Under current management, owl habitat retained in owl circles would contain trees with 
surface structures (bark) and snags that may function as roost sites. Protection of snags in 
the riparian buffers and those required by Washington Forest Practices Rules would also 
be expected to provide some habitat suitable for bat roosts. Fecd i i  areas such as open 
clearcuts and edges would continue to be available. Nonforested wetland buffers have 
averaged $6 feet in the past which likely maintains the integrity of this habitat as foraging 
areas. If this protection were to continue, some bat foraging habitat would continue to be 
available. Riparian buffers have averaged from 95 feet on Type 4 Waters to 145 feet on 
Type 1 Waters, in which no timber management activity has been allowed, and likely 
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Olympic Peninsula. The presence of suitable undisturbed roost, maternity, and 
hibernaculum sites is the most important habitat component dictating the presence of this 
species (Perkins and Levesque 1987; Marshall 1992a). Big-eared hats use caves, 
buildings, mines, and the undersides of bridges with appropriate temperature and 
humidity for breeding (maternity colonies) and restingiroosting (hibemaculum) (Marshall 
1992a). This species can occur in nearly any forest type as long as suitable breeding and 
resting/roosting habitat, such as nursery and hibernaculum sites. are present. Townsend's 
big-eared hat prefers to forage in mid-sera1 stage coniferous forests. 

ALTERNATIVE A 
Under current management, feeding areas such as early and mid-seral-stage forests would 
continue to he available. However. since this bat species roosts almost exclusively in 
caves and mines. and no direct protection of caves is provided, protection of big-eared bat 
breeding and roosting habitat would be minimal. 

ALTERNATIVE B 
Under this alternative, the combination of the riparian and spotted owl conservation 
strategies should provide forest conditions suitable for big-eared hat foraging habitat. 
Protection of breeding and roosting habitat of the big-eared bat would be provided by the 
conservation measures directed toward caves. Under this alternative, a 250-foot buffer 
would be established around cave entrances, and 100-foot buffer around passages that 
may be disturbed by surface activities. In addition, there is a provision directed toward 
preventing human disturbance to hat caves by keeping cave locations confidential. These 
conservation measures are greater than what occurs under Alternative A. 

ALTERNATIVE C 
Under this alternative, the combination of the riparian and spotted owl conservation 
strategies should provide forest conditions suitable for big-eared bat foraging habitat. 
Protection of breeding and roosting habitat of the big-eared bat would be provided by the 
conservation measures directed toward caves, which are the same as under Alternative B. 
These conservation measures are greater than what occurs under Alternative A. 

OESF ALTERNATIVE 1 
There are no caves knom to exist in the OESF, however, under current management, 
feeding areas such as early and mid-seral-stage forests would continue to be available for 
use by big-eared hats, if present. However, since this bat species roosts almost 
exclusively in caves and mines, and no direct protection of caves is provided, protection 
of big-eared bat breeding and roosting habitat would be minimal. 

OESF ACTION ALTERNATIVES 
Under either action alternative, the combination of the riparian and spotted owl 
conservation strategies should provide forest conditions suitable for big-eared bat 
foraging habitat, if they are present. Although no caves are currently known to exist in 
the OESF, any caves discovered would receive the same protection as described in 
Alternatives B and C above. This protection would be adequate to protect big-eared hat 
breeding and roosting habitat, and would be greater than what occurs under the OESF No 
Action alternative. 
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Spotted Bat (Euderma maculatunt) 
The spotted bat had not been documented in Washington prior to 1991 (WDFW 1994a). 
Documented locations occur in Douglas, Grant, and Okanogan Counties of eastern 
Washington at elevations bebeen 1,148 and 2,788 feet (350-850 meters) (Smell and 
McGuinness 1993). They potentially occur in the Chelan, Klickitat, and Yakima 
planning units, although this speculation needs to be confirmed (M. Perkins. J. M. 
Perkius-Consultants, Portland, OR, pers. cornmun.. 1994). Spotted bat roosting habitat 
includes remote, tall, vertical rock faces (Smell and McGuinness 1993). Foraging 
habitat for this species includes areas over cliffs. talus, sagebrush, sparse ponderosa 
pine/buncbgrass communities, and riparianlwetland habitats (Smell and McGuinness 
1993) Information on breeding habitat in Washington is not available and it is unknown 
whether spotted bats hibernate in Washington or migrate elsewhere. Since no 
information is available describing the breeding habitat of the spotted bat in Washington, 
assessment of the management options will be restricted to the foraging and roosting 
habitats for this species. 

ALTERNATIVE A 
Current management activity for the spotted owl under the No Action alternative is 
expected to provide no guaranteed protection of roosting or foraging habitat for the 
spotted bat. Roosting and foraging habitats as described above (excluding sagebrush 
communities) may be encompassed within the suitable owl habitat maintained within owl 
circles, however, these habitats would only be protected incidentally. 

ALTERNATIVE B 
Given that the spotted bat in Washington occurs exclusively east of the Cascade 
mountains, only the spotted owl strategies designed for the east-side planning units have 
the potential to protect the roosting and foraging habitat for this species. In areas 
managed for spotted owl breeding habitat at least 50 percent of each WAU would be sub- 
mature forest or better. Undisturbed older forest that encompasses cliffs would provide 
some protection from human disturbance and maintain roosting habitat. The spotted owl 
management strategy under this alternative would likely protect some foraging habitat as 
described above (excluding sagebrush communities), encompassed within the suitable 
owl habitat maintained in protected designated NRF management areas. This protection 
would be marginally better than that provided under the No Action alternative because it 
would protect larger areas and is more long tenn. 

ALTERNATIVE C 
The spotted owl strategies designed for the east-side planning units have the potential to 
protect the roosting and foraging habitat for this species. In areas managed for spotted 
owl breeding habitat at least 60 percent of each WAU would be sub-mature forest or 
better. Und~sturbed older forest that encompasses cliffs would provide some protection 
from human disturbance and maintain roosting habitat. The spotted owl management 
strategy under th~s  altemative would likely protect some foraging habitat as described 
above (excludmg sagebrush communities), encompassed within the suitable owl habitat 
maintained in protected designated NRF management areas. This protection would be 
marginally better than that provided under the No Action alternative because it would 
protect larger areas and is more long term. 
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Western Gray Squirrel (Sciurus griseus) 
The western gray squirrel's distribution in Washington is closely tied to that of Oregon 
white oak (WDW 1993e). Three habitats in three distinct regions of Washington support - . . 

western gray squirrels: (1) white oakDouglas-fir surrounding prairies in the south Puget 
area; (2) oaMponderosa pine mixed forests along the Columbia River; and. (3) grand 
fir/Douglas-fir forests in Chelan and Okanogan Counties (WDW 1993e). Breeding, 
foraging and resting habitats for this species occur in mid- to late-successional forests, 
where intertwined canopies are required to allow arboreal movement of these squirrels. 
Nesting occurs in trees that are 8-23 inches dbh (WDW 1993e). 

ALTERNATIVE A 
Current management activities in DNR-managed forests do not include harvest of oak 
woodlands. Where these woodlands provide habitat for the western gray squirrel, the 
habitat would be retained as a consequence of this policy. However, it is not guaranteed. 
Timber management activities are conducted in Douglas-fir/ponderosa pine forests 
characteristic of east-side owl habitat, which may contain habitat for the western gray 
squirrel. Under WAC 222-16-080 of the Washington Forest Practices Rules, the Forest 
Practices Board would adopt rules pertaining to management activities within the vicinity 
of a knovm individual occurrence, documented by WDFW, of a western gray squirrel, or 
that occur within an "important western gray squirrel landscape." Other than this 
regulation, there are no specific provisions in current DNR forest management policies 
for protection of this species, so hmest activities in the Douglas-firlponderosa pine 
forests could occur and may impact this species. 

ALTERNATIVE B 
The riparian conservation strategy is expected to guarantee some protection of the 
breeding, foraging, and resting habitat of the western gray squirrel. No harvest would 
occur on hillslopes with a high risk of mass wasting, and some oak forest would exist 
within or immediately below unstable areas. Riparian management zones along Type 1, 
2, 3, and 4 Waters may also encompass some oak forest. This alternative would still he 
subject to WAC 222-1 6-080 of the Washington Forest Practices Rules. These rules are 
expected to provide further protection of the species' critical wildlife habitat. This 
alternative has a special provision to protect Oregan white oak woodlands (HCP Chapter 
IV and DEIS Chapter 2). This would provide protection for pure white oak stands, and 
for some ponderosa pine stands where white oak is a significant component. This 
conservation measure includes retention of all very large dominant oaks, and maintaining 
25 to 50 percent canopy cover in areas where partial harvest is conducted. These forests 
occur in the Columbia Gorge, and on the east slope of the southern Washington Cascades. 
Protecting these forests would also ensure that western gray squirrels in these areas would 
be protected. This protection is greater than that provided under the No Action 
alternative. 

ALTERNATIVE C 
The protection and conservation measures under this alternative that would have an effect 
on the western gray squirrel are similar to Alternative B, except riparian buffers would be 
wider. Alternative C also contains the provision for protection of Oregon white oak 
woodlands (DEIS Chapter 2). This protection is similar to Alternative B and is greater 
than that provided under the No Action alternative. 
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OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
Gray squirrels are not known to occur on the Olympic Peninsula and are unlikely to occur 
in the future. Therefore, an analysis of OESF alternatives is unnecessary. 

Pacific Fisher (~Martes pennant1 pacrjica) 
The Pacific fisher prefers mature and old-growth coniferous forests, and uses nparian 
areas disproportionately more than their occurrence (Powell and Zielinski 1994). The 
species avoids nonforested areas and forest stands with low canopy closure (Powell and 
Zielinski 1994). however, second-growth forests with good cover may also be used 
(Rodrick and Milner 1991). Fishers are associated with low- to mid-elevation forests, 
and it is thought that fishers avoid high elevations because they are poorly adapted to 
deep snowpacks (USDA and USDI 1994a). The current range of fishers in Washington 
includes the Olympic Mountains and the northern Cascade Range. In the past 40 years, 
most sightings of fishers in the Olympics and the west slope of the Cascades have been at 
elevations less than 3,300 feet (1000 meters) (Aubry and Houston 1992). Fishers require 
habitat with large hollow snags or trees which are used as maternity dens. Fishers prey on 
a variety of small to medium-sized mammals and birds and also feed on carrion. The 
structural complexity of older forests results in dense prey populations, and provides 
denning and resting sites for fishers (Powell and Zielinski 1994). Trapping, with logging, 
has had a major impact on fisher populations and. because fishers are easily trapped, 
where populations are low they can be jeopardized by the trapping of other furbearers 
(Powell and Zielinski 1994). 

ALTERNATIVE A 
Current management would pro%ide little or no protection of fisher habitat except where 
~t coincides with spotted owl territories. Some fisher habitat may be provided in riparian 
or mass-wasting buffers that could function as travel comdors between larger blocks of 
older contiguous habitat, if current practices for wide no-harvest buffers were to continue. 
These areas may also be utilized as a prey source. Some downed logs and snags would be 
available in the riparian buffers, and across the landscape as a result of adherence to 
Washington Forest Practices Rules. The long-term availability of owl habitat, and the 
riparian and wetland buffers are not guaranteed, but under current policies and practices, 
some fisher habitat would be available under this alternative. 

ALTERNATIVE B 
The combination of the riparian and spotted owl conservation strategies should provide 
forest conditions suitable for fisher breeding, foraging, and resting habitat. In concert, 
these strategies should ensure the development of large contiguous landscapes of sub- 
mature to old-growth forest, as well as closed canopy forests of different sera1 stages. In 
areas managed for sponed owl breeding habitat, at least 50 percent of the NRF 
management areas in each WAG would be sub-mature or higher quality habitat. The high 
quality habitat would have old-growth forest characteristics which should provide some 
large trees, snags and downed logs to function as fisher habitat. In total, 40-42 percent of 
the area managed for spotted owl breeding habitat would be sub-mature to old-growth 
forest. In the west-side plannmg units, the spotted owl strategy designates 117,000 acres 
to be managed as spotted owl dispersal habitat. At least 50 percent of the Dispersal 
management area in each WAU would meet the minimum specifications for spotted owl 
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dispersal habitat (HCP Chapter IV). The purpose of dispersal habitat is to support the 
movement of juvenile spotted owls between sub-populations on federal reserves, and it is 
likely the availability of this habitat may enhance the survival of dispersing juvenile 
fishers. Most of the owl habitat provided on DNR-managed lands would be at elevations 
less than 3,300 feet (1000 meters). and, thus, would likely benefit fishers. Large, old 
trees would be specified for retention as part of the snag and leave tree strategy of this 
alternative that provides three snags and five green trees per acre harvested. Preference 
would be shown for hard snags with bark and snags at least 40 feet high. One of the 
green trees must be from the largest diameter size class in the harvested unit. These 
provisions would protect current potential fisher den sites as well as provide potential 
future den sites. Under Alternative B, DNR would conduct no activity that would 
appreciably reduce the Iikelikhood of denning success within 0.5 mile of a known active 
fisher den between February 1 and July 3 1 in areas managed for spotted owl breeding 
habitat. Road closures on DNR-managed lands would occur, consistent with cost- 
effective forest management and the policy set forth in the Forest Resource Plan. Under 
this policy, DNR would cooperate with the Services to restrict road access to protect 
sensitive wildlife habitat. Although this policy is the same as under Alternative A, 
additional conservation measures for fishers would he greater under Alternative B than 
under Alternative A. 

ALTERNATIVE C 
The combination of the riparian and spotted owl conservation strategies should provide 
forest conditions suitable for fisher breeding, foraging, and resting habitat. In concert, 
these strategies should ensure the development of large contiguous landscapes of sub- 
mature to old-growth forest. In areas managed for spotted owl breeding habitat, at least 
60 percent of the NRF management areas in each WAU would be sub-mature or higher 
quality habitat. The high quality habitat would have old-growth forest characteristics 
which should provide some large trees, snags and downed logs to fimction as fisher 
habitat. Forest management would create a range of habitat types from grass-forb to late- 
successional forest which should provide habitat suitable for foraging and den sites. Most 
of the owl habitat provided on DNR-managed lands would be at elevations less than 
3.300 feet (1000 meters). and, thus, would likely benefit fishers. Alternative C vrovides 
the same snag and green tree retention, seasonal den site protection, and road 
management plan as Alternative B, thus, the protection would be the same. The - 
additional conservation measures for fishers would be greater under Alternative C than 
under Alternative A. 

OESF ALTERNATIVE 1 
Current management would protide some protection of fisher habitat where it coincides 
with owl territories, in the riparian buffers, and in the no-harvest mass-wasting buffers. 
The buffered areas could fimction as trakzel comdors between Iarger blocks of older 
contiguous habitat in spotted owl territories and on adjacent fcderal lands, and as sources - 
of prey availability. some downed logs and snags would be available in the riparian 
buffers, and across the landscape as a result of adherence to Washington Forest Practices 
Rules. This protection of habitat is not guaranteed and would be minimal. 
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OESF ALTERNAT~VE 2 
Under this alternative. each landscape planning unit would have a 40 percent threshold 
amount of nesting, roosting and foraging habitat for the spotted owl. The remainder of 
the landscape planning un~t would be comprised of a matrix of different sera1 stage 
forests, including owl dispersal habitat, some of which would function as foraging areas. 
This strategy and the ripartan strategy specifiying stream buffers averaging 150 feet along 
Type 1 and 2 Waters, and 100 feet along Type 3 and 4 Waters, and wetland buffers of 100 
feet on nonforested uetlands would likely ensure that an adequate amount of downed logs 
and snags suitable for fisher den sites are available. Some management may occur in the 
outer portion of the stream buffers and in the wetland buffers around forested wetlands, 
however, these strategies would likely retain some suitable snags for fishers and 
contribute to protection of potential foraging areas. Special provisions for the retention of 
large, old trees, snags and green trees, and protection of known den sites would be the 
same under this alternative as in Alternatives B and C above. This protection and 
maintenance of potential fisher habitat is guaranteed and substantially greater than that 
provided under OESF Alternative 1. 

OESF ALTERNATIVE 3 
Under this alternative, management would concentrate on areas with a likely potenQal to 
support owl pairs, and several special pair areas (DEIS Chapter 2). Annual range areas 
would he managed so that at least 40 percent of the area would be in young-forest 
marginal or better habitat. The remainder of the landscape planning unit would be 
comprised of a matrix of different seral-stage forests, including owl dispersal habitat, 
some of mhich would function as foraging areas. This strategy, and the riparian strategy 
described in Alternative 2 above, would likely ensure that an adequate amount of downed 
logs and snags suitable for fisher den sites are available in the owl concentration areas. 
There would not be a distribution of owl habitat throughout the OESF and therefore, 
fisher habitat outside the riparian areas would be patchy. Some management may occur 
in the outer portion of the stream buffers and in the wetland buffers around forested 
wetlands, however. these strategies would likely retain some suitable snags for fishers and 
contribute to protection of potential foraging areas. Special provisions for the retention of 
large, old trees, snags and green trees, and protection of known den sites, would be the - - . 

same under this aIrenia~i\~c as in Alti'rnati\cs B and (' abow 'l'hi:, protection and 
maintenance ol potrnual lisher habitat is guaran~erd and substaritinll~ grcatcr rhan that 
provided under OESF Alternative 1 

California Wolverine (Gulo gulo luteus) 
The California wolverine is a wide-ranging species that utilizes a wide variety of habitat 
types, and is generally found in remote montane forest areas (Butts 1992). Wolverine 
habitat is probably best defined in terms of adequate year-round food supplies in large, 
sparsely inhabited wildemess, rather than in terms of plant associations (Banci 1994) 
Wolverines avoid clearcuts, although they will travel through them if necessary. Denning 
and resting habitats are usually in areas with an abundance of fallen logs, talus slopes, and 
deep snow; however, no specific habitat associations can be determined at this time 
(Hatler 1989). Wolverines may use managed lands as long as the land is adjacent to a 
refugia such as a wilderness area (Banci 1994). A primary component of suitable habitat 
for this species is a low level of human activity. 
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ALTERNATIVE A 
Current inanagement would provide little or no protection of wolverine habitat except 
where it coincides with owl territories. Some wolverine habitat may be protected in 
riparian or mass-wasting buffers on higher Type 4 and 5 Waters, but this would be 
minimal. There are no specific measures of current management policies that provide 
protection from human disturbance should a wolverine den site be located on DNR- 
managed lands. 

ALTERNATIVE B 
There is very little montane forest on DNR-managed lands. However, some parcels of 
DNR-managed forest are positioned adjacent to federal wilderness areas and federal Late- 
Successional Reserves that may serve as refugia for wolverines. Therefore, it is possible 
that wolverines could now or in the future be present in DNR-managed forests. In areas 
managed for spotted owl breeding habitat at least 50 percent of each WAU would be sub- 
mature forest or better providing a source of potential wolverine habitat. The 
combination of the riparian and spotted owl conservation strategies should ensure the 
development of large contiguous landscapes of sub-mature to old-growth forest that 
would provide forest conditions suitable for some wolverine breeding, foraging, and 
resting habitat. Forest management would create a range of habitat types from grass-forb 
to late-successional forest which should provide habitat suitable for foraging and densites. 
However, it is likely that wolverines would only utilize these areas at the higher 
elevations and where the largest tracts of land occur that remain undisturbed by human 
activity, and are adjacent to large undisturbed wilderness areas. Under Alternative B, 
DNR would conduct no activity within 0.5 mile of a known active wolverine den between 
January 1 and July 31 in areas managed for spotted owl breeding habitat that would 
appreciably reduce the likelihood of denning success. Road closures on DNR-managed 
lands would occur, consistent with cost-effective forest management and the policy set 
forth in the Forest Resource Plan. Under this policy, DNR would cooperate with the 
Services to restrict road access to protect sensitive wildlife habitat. Although this policy 
is the same as under the No Action alternative, additional conservation measures for 
wolverines would be greater under Alternative B than under Alternative A. 

ALTERNATIVE C 
In areas managed for spotted owl breedmg habitat at least 60 percent of each WAU would 
be sub-mature forest or better, providing a source of potential wolverine den site habitat. 
The combination of the riparian and spotted owl conservation strategies should ensure the 
development of large contiguous landscapes of sub-mature to old-growth forest that 
would provide forest conditions suitable for some wolverine breeding, foraging, and 
resting habitat. Forest management would create a range of habitat types from grass-forb 
to late-successional forest which should provide habitat suitable for foraging and den 
sites. However, it is likely that wolverines would only utilize these areas at the higher 
elevations and where the largest tracts of land o~cur  that remain undisturbed by human 
activity, and are adjacent to large undisturbed wilderness areas. Under Alternative C, 
DNR would conduct no activity within 0.5 mile of a known active wolverine den between 
January 1 and July 3 1 in areas managed for spotted owl breeding habitat that would 
appreciably reduce the likelihood of denning success. Road closures on DNR-managed 
lands would occur, consistent with cost-effective forest management and the policy set 
forth in the Forest Resource Plan. Under this policy, DNR would cooperate with the 
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Services to restrict road access to protect sensitive wildlife habitat. Although this policy 
is the same as under Alternative A, additional conservation measures for wolverines 
would be greater under Alternative C than under Alternative A. 

OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
Wolverines are not known to occur on the Olympic Peninsula and are unlikeiy to occur in 
the future. Therefore, an analysis of OESF alternatives is unnecessary. 

Lynx (Lynx canadensis) 
Washington's lynx population is estimated to be between 96 and 191 indibiduals, with the 
population responding largely to snowshoe hare prey abundance (WDW 199Jc, WDFW 
1994a). The lynx in Washington is found at elevations above 3,300 feet (1,000 meters) 
(Brittell et al. 19891, ranging from Canada into northeast and north-central Washington, 
to east of the Cascade crest and through the Okanogan Highlands into northern Idaho 
(McCord and Cardoza 1990; WDW 1993c, WDFW 1994a). Recent sightings have been 
recorded throughout Washington and into Oregon, but few sightings have been 
confirmed, and it is uncertain if these represent breeding individuals (B. Naney, USFS, 
Okanogan, WA, pers. commun., 1994). Within the HCP planning area. the lynx may 
occur on DNR-managed lands in the Chelan Planning Unit. The lynx occurs in very 
remote areas, using extensive tracts of dense forests that are interspersed with rock 
outcrops, bogs, and thickets for breeding, foraging, and resting habitat (McCord and 
Cardoza 1990). They use a mosaic of forest types from early-successional to mature 
conifer and deciduous forests, as long as snowshoe hare are present, upon which they are 
almost totally dependent. Lynx forage in early-successional forest for prey, and den in 
mature forests. A primary component of suitable habitat for this species is a low level of 
human activity. 

ALL ALTERNATIVES 
The likelihood that lynx would occur on DNR-managed lands in the HCP area is small. 
The Chelan Planning Unit contains approximately 15-20 separately scattered sections of 
DNR-managed land, mostly between Mazama and Leavenworth. Under the current 
management for spotted owl territories, protection of lynx habitat would be incidental or? 
DNR-managed lands in this area. The spotted owl strategies under each action alternative 
would provide adequate protection of lynx habitat on all or part of six sections of DNR- 
managed lands just north of Leavenworth. because these sections have been designated as 
NRF management areas. Any protection of the lynx's prey base in early seral-stage 
forests or potential den sites in mature forests would be incidental to protection of spotted 
owl circles, or the few sections of land designated as spotted ow1 NRF habitat under the 
action alternatives. U'hile these differences in the amount of lynx habitat protection or 
species conservation measures are minimal. the action alternatives would be more 
beneficial to the lynx than the No Action alternative. 

OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
Lynx are not known to occur on the Olympic Peninsula and are unlikely to occur in the 
future. Therefore. an analysis of OESF alternatives is unnecessary. 
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California Bighorn Sheep (Ovis canadensis californiana) 
The California bighorn sheep has been reintroduced into the state over the last several 
decades. Based on available information, it is questionable whether the range of bighorn 
sheep extends into any of the HCP planning units. No sheep occur on the west side of the 
Cascade crest, and their elevational range varies locally. California bighorn sheep are 
known to occur along the Columbia River. about midway between Wenatchee and 
Chelan, along the Yakima River between Ellensburg and Yakima, and near Chinook and 
White Passes (R. Johnson, WDFW, Olympia. WA. pers. commun., 1994). This species is 
restricted to semi-open, precipitous terrain with rocky slopes, ridges. and cliffs or rugged 
canyons for breeding, foraging, and resting (Brown 1985). Bighorns prefer to forage on 
open slopes (Johnson 1983) and normally avoid thick forests (Lawson and Johnson 
1982), although they occasionally use scattered ponderosa pine/Douglas-fir stands. 

ALL ALTERNATIVES 
No effect to California bighorn sheep is anticipated under any of the alternatives. The 
areas occupied by bighorn sheep east of the Cascade crest contain only scattered sections 
of DNR-managed land. Under both action alternatives, conservation strategies for DNR- 
managed lands east of the Cascade crest within the range of the spotted owl address only 
the spotted owl. The sections of DNR-managed lands that would be within the range of 
the spotted owl and the California bighorn sheep have been designated as lands without a 
spotted owl role (HCP Chapter IV). Therefore, there would be no difference between the 
alternatives with regard to effects on the California bighorn sheep. 

OESF ALTERNATIVE 1 AND ACTION ALTERNATIVES 
California bighorn sheep are not known to occur on the Olympic Peninsula and are 
unlikely to occur in the future. Therefore, an analysis of OESF alternatives is 
unnecessary. 
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4.5.3 Endangered, Threatened and Sensitive Plant 
Species 

In general, the federally listed and proposed endangered and threatened plant taxa 
described below and in Tables 4.5.5 and 4.5.6 have very limited ranges and narrow 
habitat requirements and are restricted to very small areas. Because of these factors, it is 
anticipated that they can be effectively managed while meeting other land-management 
objectives. DNR maintains a database on these species, including both site-specific and 
species-specific information, that will be useful in locating and protecting known sites 
and potential habitat. However, no comprehensive inventories of these species exist for 
DNR-managed lands. 

Vascular plant species that are listed by the federal government or are proposed for 
listing. 
Table 4.5.5 lists those plant species that have been listed or are proposed for listing by the 
federal government. Brief statements about each species are provided below; additional 
information can be obtained from either the U.S. Fish and Wildlife Service Endangered 
Species office in Olympia or DNR's Natural Heritage Program. 

Arenariapaludicola. Swamp sandwort was historically known to occur in "swamps near 
Tacoma" but has not been seen or collected in Washington since the late 1800s. Reports 
from several other western Washington locations have been determined to be 
misidentifications. However, additional inventory in Washington is needed, primarily in 
wetlands within the Puget Lowlands. The only known extant site in the world is found in 
a brackish wetland in California. However, this species could occur in wetlands near the 
Pacific Coast, Willapa Bay, or Puget Sound. HCP Alternatives B and C and OESF 
Alternatives 2 and 3 would likely provide better protection of this species' habitat than 
would the No Action alternatives (HCP Alternative A and OESF Alternative 1) because 
of their better overall riparian and wetland protections. 

Castilleja levisecta. Golden paintbrush occurs from Thurston County northward to 
Vancouver Island. Historicallv it was also known to occur in the Willamette Valley in 
Oregon and in Clark County, Washington. The species is restricted to grasslands &d 
areas dominated by a mixture of grasses and shrubs. Although this species occurs in - 
grasslands, it could be affected by timber bmest  through road build&, yarding, or 
decking logs on adjacent grasslands. Where conifers invade C levisecru habitat, the 
removal of trees is beneficial to the species. There are only 10 known sites with C 
iewsecta in the world, eight of which are in 'Washington and one of these is a DNR- 
managed Natural Area Preserve. All sites are quite small in area and are subject to a 
variety of threats, the most serious of which is the invasion by a mixture of Douglas-fir, 
Scot's broom, blackberries, and roses. It is not known to occur, nor is it expected to occur 
within the Olympic Experimental State Forest. There is little to no DNR-managed land 
adjacent to sites that harbor this species. The HCP alternatives are not expected to have 
any effect on this species. 

Howellia aquatifis. Water howellia is an aquatic annual generally found in vernal ponds 
or portions of ponds in which there is a significant seasonal draw down of the water level. 
All ponds known to contain this species have a deciduous tree component around their 
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perimeters; most have conifers as well. The species is currently known to occur in 
Washington, Idaho, and Montana. In Washington, it has been found in Clark, Pierce and - - 
Spokane Counties. Historically it was also known to occur in Thurston and Mason 
Counties, as well as in Oregon and California. There has been no inventow of water : 

howellia on DNR-managed lands. but if water howellia does occur in the planning area, 
then HCP Alternatives B and C would have fewer adverse effects on this species than the 
No Action alternative because these alternatives offer better overall wetlands protection 
and possible deferrals and protections for marbled murrelets. 

Lomatiurn bradshawii. Bradshaw's lomatiurn was thought to be endemic to the 
Willamette Valley in Oregon until 1994, when it was discovered in Clark County. 
Washington. The one site in Washington is a seasonally flooded wetland dominated by 
grasses, sedges and rushes. As far as is now known within the HCP planning area, this 
species is restricted to wetlands m flood-plain habitats at low elevations in the Columbia 
Planning Unit. Although not k n o w  to occur on DNR-managed lands, some DNR- 
managed lands may provide potential habitat. WCP Alternatives B and C would likely 
provide better protection of this species' habitat than would the No Action alternative 
because of their better overall wetland and riparian protections. The OESF alternatives 
would have no effect, as the species is not known or expected to occur in the planning 
unit. 

Sidalcea neisoniana. Nelson's checkermallow was also thought to be restricted to 
Oregon until relatively recently. There are known sites in Cowlitz and Lewis Counties, 
Washington. These sites are in low elebation, moist meadows within the South Coast and 
Columbia HCP planning units. These sites may qualify as wetlands. There is a limited 
amount of DNR-managed land that contains suitable habitat. There is expected to he no 
difference between the various alternatives regarding their effects on this species due to 
its restriction to open, moist meadow habitats. 

Federal candidate vascular plant species 
There is one vascular plant species that is a candidate for listing (as of February 1996) 
under the federal ESA which is known to occur, or is reasonably suspected of occurring, 
within the HCP planning area. Additional information about this species can be obtained 
from DNR's Natural Heritage Program. 

Sidalcea oregana var. calva. This taxon is restricted to the Chelan Planning Unit. It 
may occur on DNR-managed forest land. It can occur along small riparian areas and 
some of the sites would qualifl as wetlands. Alternatives B and C can be expected to 
provide better protection than the No Action alternative due to the overall better riparian 
zone and wetlands protections. The OESF alternatives would have no effect since the 
taxon is not known or expected to occur on the OESF. 

Plant species of concern 
There are a number of vascular plant taxa that are species of concern to the U.S. Fish and 
Wildlife Service (as of February 1996) which are known to occur, or are reasonably 
suspected of occurring, within the HCP planning area. Those species are listed below and 
in Table 4.5.6. Additional information about these species can be obtained from DNR's 
Natural Heritage Program. 
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Aster curtus. This taxon is restricted to grassland habitats in the lowlands of the Puget 
trough. It may occur in grasslands adjacent to DNR-managed forest land. It is not known 
nor expected to occur on the OESF. Because the plant is generally restricted to 
nonforested habitats, the HCP alternatives and the OESF alternatives are expected to have 
little effect on this species. 

Astragalus pulsiferae var. suksdorfii. In Washington, this taxon is restricted to the 
Klickitat Planning Unit and occurs in somewhat open ponderosa pine stands with a - 
relatively sparse understory. One known site of A pulsiferae is on DNR-managed land 
designated as a Dispersal habitat management area. An alternative with higher harvest 
levels may provide better habitat protection for this taxon than an alternative with lower 
harvest levels. However, increased harvest levels may not be a recommended method for 
enhancing the habitat for this taxon; prescribed burns, or allowing natural fires to burn, 
would likely be a preferable method The OESF alternatives woutd have no effect, as the 
taxon is not known or expected to occur on the OESF. 

Botrychium ascendens. This taxon appears to have a fairly broad ecological amplitude 
and wide geographic range. However, there is insufficient information available 
regarding its response to timber harvest activities to evaluate the alternatives and their 
respective effects. 

Calochortus Iongebarbatus var. longebarbatus. In Washington, this taxon is restricted 
to the Kiickitat Planning Unit. It could occur on DNR-managed lands. It occurs - 
primarily in open grassknds, but occasionally extends into open forest stands. Within the 
Yakama Indian Reservation, it can be found within harvested units and along roadway 
openings. Although this taxon could benefit from timber harvest in areas adjacent to 
meadow openings, it is anticipated that there is no effective difference between 
Alternatives B and C and the No Action alternative. The OESE alternatives will have no 
effect since the taxon is not known or expected to occur on the OESF. 

Cimicifuga efata. This taxon occurs in DNR Dispersal management areas and potentially 
within NRF management areas. The taxon occurs within the North Coast, Straits, South 
Puget, South Coast, and Columbia planning units. HCP Alternatives B and C are 
expected to be more beneficial inan the No Action alternative due to the lower timber 
harvest levels of the former in NRF and Dispersal management areas. The OESF 
alternatives would have no effect, since the taxon is not known or expected to occur on 
the OESF. 

Cotydalis aquae-gelidae. Tbis taxon occurs primarily along Type 3 through 5 Waters. 
including small seeps, and is restricted to the Columbia Planning Unit. It could occur in 
on DNR-managed lands. HCP Alternatives B and C can be expected to provide better 
protection than the No Action alternative due to the overall better riparian zone 
protections. 

Cypripedium fasciculatum. This taxon occurs within a variety of coniferous stands 
within the Kiickitat, Yakima. and Chelan planning units. It could occur on DNR- 
managed lands. There is insufficient information available regarding this species' 
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response to timber harvest activities to evaluate the alternatives and their respective 
effects. 

Delphinium leucophaeum. This taxon is essentially a grassland species and is restricted 
to the South Coast Planning Unit. It could occur on DNR-managed lands. The HCP 
alternatives are expected to have no effect on this species. The OESF alternatives would 
have no effect since the taxon is not known or expected to occur on the OESF. 

Delphinium viridescens. This taxon is restricted to the Chelan and Yakima planning 
units. It may occur on DNR-managed lands. It can occur along small riparian areas and 
some of the sites would qualify as wetlands. HCP alternatives B and C can be expected 
to provide better protection than the No Action alternative due to the overall better 
riparian zone and wetlands protections. The OESF alternatives are expected to have no 
effect since the taxon is not known or expected to occur on the OESF. 

Dodecatheon austrofrigidum. In Washington, this taxon is currently known to occur 
only tn the Mt. Colonel Bob Wilderness Area of the Olympic National Forest. However, 
in Oregon it is known to occur in lower elevation riparian areas. HCP Alternatives B and 
C and the OESF action alternative are presumably better than the No Action alternative 
due to overall better riparian zone protections. 

Erigeron howellii. In Washington, this taxon is restricted to the Columbia Planning Unit. 
It generally occurs in open areas. Canopy removal is not expected to have a negative 
impact, but ground-disturbing activity might. There is insufficient information to analyze 
which alternative would be the best for this species. The OESF alternatives would have 
no effect since the taxon is not known or expected to occur on the OESF. 

Erigeron oregunus. In Washington, this taxon is restricted to the Columbia Planning 
Unit. It occurs within owl dispersal habitat; however, it is found primarily on exposed 
rock. Canopy removal will not generally have a negative impact. There is probably little 
if any difference between HCP Alternatives B and C and the No Action alternative. The 
OESF alternatives would have no effect since the taxon is not known or expected to occur 
on the OESF. 

lrilipendula occidental&. In Washington, this taxon is restricted to river and creek banks 
in southwest Washington, in the Columbia and South Coast HCP planning units. Some 
DNR-managed land is relatively close to known sites for this taxon. It is expected that 
HCP Alternatives B and C could provide more protection than the No Action alternative 
because of their better riparian protections. The deferrals and protections for the marbled 
murrelet provided by HCP Alternatives B and C could also benefit this species. The 
OESF alternatives should have no effect since the taxon is not known or expected to 
occur on the OESF. 

Hackelia venusta. This taxon is restricted to the Chelan Planning Unit. All known sites 
are on USFS lands. Some DNR-managed land occurs within the range of this species. 
Canopy removal would not have a negative impact and in fact might be beneficial. 
However, ground-disturbing activities could have a negative impact. At present, there is 
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insufficient data to analyze the different alternatives and their potential effects on this 
species. 

Lathyrus torreyi This taxon was thought to be extirpated from the state of Washington. 
The historic locations were scattered in Clark and Pierce Counties. The only extant site is 
at McChord Air Force Base, where it inhabits a mature conifer stand with an open 
understory. Timber management on DNR-managed lands under the HCP and OESF 
alternatives is unlikely to have an adverse effect. 

Lomatium suksdorfii. In Washington, thts taxon is restricted to the Klickitat Planning 
Unit. It may occur on DNR-managed lands. It can occur within riparian areas, but it is 
not restricted to such areas. It occurs on slopes that may support scattered individual 
conifers, on the edges of conifer stands, or in stand openings. There is likely no 
difference between the alternatives for this species. The OESF alternatives would have 
no effect since the taxon is not known or expected to occur on the OESF. 

Lupinus sulphurem var. kincaidii. This taxon is essentially a grassland species and, in 
Washington, is restricted to the South Coast Planning Unit. It is unlikely to occur on 
DNR-managed lands. The HCP alternatives are expected to have no effect on this 
species. The OESF alternatives are expected to have no effect since the taxon is not 
known or expected to occur on the OESF. 

Meconella oregana. This taxon occurs in grasslands, sometimes adjacent to forested 
areas, although generally in somewhat savannah-like conditions. It is expected that there 

, :, , 
,: , 

would be no difference between the HCP alternatives in terms of their effects on this 
' , , ,  
% , .  , .. , , taxon. The OESF alternatives would have no effect since the taxon is not known or 
. , . expected to occur on the OESF. 

Mimulus jungermannioides. This taxon was historically known to occur in the Klickitat 
Planning Unit. but is currently thought to be extirpated from the state of Washington. It 
is restricted to seepage areas In exposed basalt. It is unlikely to occur on DNR-managed 
lands. The HCP alternatives are not expected to have any impact on this taxon. The 
OESF alternatives would have no effect since the taxon is not known or expected to occur 
on the OESF. 

Penstemon barrettiae. This taxon occurs primarily on exposed basalt in Washington and 
is known to occur only in the Klickitat Planning Unit. It may occur on DNR-managed 
lands. It may occur within riparian areas, although it is not restricted to riparian zones. It 
is expected that there would be no difference between the HCP alternatives. The OESF 
alternatives would have no effect since the taxon is not known or expected to occur on the 
OESF. 

Silene seebi. This taxon is restricted to cracks in exposed rock in a small portion of the 
Chelan, and possibly the Yakima. planning units. Although it is not knowx to occur on 
DNR-managed lands, some DKR-managed lands are in close proximity to known 
locations for this species. The species is probably not affected to any great degree by 
canopy removal. It is expected that there are no differences between Alternatives B and 
C and the No Action alternative for this species. 
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Skyrinchium sarmentosum. In Washington, this taxon is restricted to the Klickitat 
Planning Unit. It may occur on DNR-managed lands. It occurs in moist meadows and 
small forest openings, and it may occur within riparian andlor wetland areas. HCP 
Alternatives B and C can be expected to provide better protection than the No Action i 
alternative due to the better riparian and wetland protections provided by the former. The 
OESF alternatives would have no effect since the axon is not known or expected to occur 
on the OESF. 

Sullivantia oregana. In Washington, this taxon is known only to occur in the Columbia 
Planning Unit and occurs within waterfall spray zones and seepage areas. A site with S 
oregana is located in a DNR-managed Natural Area Preserve, and other sites may occur 
in DNR-managed parcels adjacent to the preserve. WCP Alternatives B and C are 
expected to provide better protection than the No Action alternative because of their 
better riparian and wetland protections. The OESF alternatives would have no effect 
since the taxon is not known or expected to occur on the OESF. 

Trifoiium thompsonii. This taxon is only known to occur in the Chelan Planning Unit. 
It is a grassland species, but it also occurs on the edge of forest stands. Fire is important 
in maintaining its habitat. This species is known to occur on DNR-managed lands. There 
is expected to be no difference between HCP Alternatives B and C and the No Action 
alternative. The OESF alternatives would have no effect since the taxon is not known or 
expected to occur on the OESF. 
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Table 4.5.5: Vascular plant taxa within the HCP planning 
area that are listed or proposed to be listed by 

. .. , 
the federal government 

,# > ' ;  . , 

- -  

NEP =Natural Heritage Program: POEX = Possiblq extlnct or extirpated; E = Endangered, 
T = Threatened; S = Sensitwe; OESF = Olympic Experimental State Forest; WW = Western 
Washington: EW = Eastern Washington within 

1 

Federal 

Castdleja levrsecta Proposed 
Threatened 

Howellra aquatrlrs Threatened 

Lomatium bradshawii Endangered 1 
Sidalcea nelsoniana 1 Threatened 

ie range of tl. 

NHP 
Status 

POEX 

northern spotted owl. 

HCP Geoirraphic 

"Swamps 

Tacoma" 

Puget trough 
rasslands 

Pierce Co. 
southward; 
shallow 
ponds in 
lowland 
forested 
areas 

Clark Co 
moist to wet 
meadows 

Lewis and 
Cowlitz Cos. 
moist 
meadows 

' At the time of the most recent revision to Endangered. Threateded and Senxirive Vascular 
Plants of Washington (1994a1, this species was not known to occur in Washington 
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Table 4.5.6: Vascular plant taxa within the HCP planning 
area that are a special concern to the U.S. Fish 
and Wildlife Service 

NNP =Natural Heritage Program; POEX = Possibly extinct or extirpated; E = Endangered; 
T = Threatened; S = Sensitive; OESF = Olympic Experimental State Forest; WW = Western 

Abronia umbellafa ssp. acutalata* ( POEX ( WW, OESF I coastal dunes 
I I I 

Artemzsia campestris ssp. borealis E EW, WW Columbia River; 
var. wormskioldii* shoreline 

I I I 

Aster curtus S WW I lowland prairies 
I I I 

Astragalus australis var. T W NE Olympics; 
olympicus* taluslscree 

Astragalus pulsiferae var. E EW Klickitat Co.; 
subdorfii open forest 

AstragaIus sinuatus* I E  EW I shrub-steppe 
I I I 

Botrychium ascendens S WW, EW mid- to upper 
elevations; 
ridgeslmeadows 

Calochortus longebarbatus var. I I Klickitat Co.; 
longebarbatus meadowlopen 

1 forest 

I I forest 
I I 

Corydalis aquae-gelidae I Skamania and 
Clark Cos.; 
seeps, creeks 
above 2,500 feet 

I I I 
Cypripedium fasciculatum I T I EW I forest 

I I I 
Delphinium leucophaeum E WW SW Washington; 

lowland prairies 

Deiphmium viridescens E EW Wenatchee Mtns.; 
meadowslmoist 

Affected Environment Merged EIS, 1998 



NKP =Natural Heritage Program; POEX = Possibly extinct or extirpated; E = Endangered; 
T = Threatened; S = Sensitive; OESF = Olympic Experimental State Forest; WW = Wester1 

Geographic Area 
andlor Habitat 

Columbia River 

Lomalium tuberosum* 

Lomatiurn suksdorfii 

Penstemon barrettiae 

brippa cofumbiae* E EW, WW Columbia River; 
shoreline 
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NHP = Natural Heritage Propram; POEX = Possibly extinct or extirpated; E = Endangered; 
T = Threatened; S = sensitive; OESF = Olympic ~x~erimental  state Forest; WW = western 
Washington; EW = Eastern Washington within the range of the northern spotted owl. 

Geographic Area 
and/or Habitat 

Klickitat Cos.; 
meadows 

Sullivantia oregana T WW Columbia River 
Gorge; exposed 

Tauschia hooveri* T EW shrub-steppe 

Trifolium thompsonii T EW Chelan and 
Douglas Cos.; 
grassland and 

I tUrcst e d q  

I'hcsc species arc unlikeh to he aifectcd h> proposed IIC'I'  managemunt plans. Sec 
discussion below. 
**The NHP status of Lathyrus torreyi was undetermined as of August 1996. 

It \\.as thought to be possibly extirpated until a population was discovered in McChord Air force 
Base in 1994. 

Plant taxa of concern to the U.S. Fish and Wildlife Service in the 
HCP planning area that are highly unlikely to be affected 
Several plant taxa have been determined to not occur within the planning area or do not 
occur on lands that will be affected (one way or the other) by management for spotted 
owls, marbled munelets, or riparian and wetland areas. These taxa are identified below: 

Abronia umbellata ssp. acutalata This taxon is thought to be extirpated from the state of 
Washington. The historic locations were coastal sand dunes. Timber management under 
the HCP and OESF alternatives would have no effect. 

Artenzisia campestris ssp. borealis var. wormskioldii. This taxon is restricted to areas 
immediately adjacent to the Columbia River in Grant and Klickitat Counties. The areas 
do not support conifers and are far enough removed from DNR forest management that 
management activities are not likely to have any impact. 
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Astrugalus azrsiralis var. olympicus. This taxon is restricted to relatively high elevations 
in the northeastern portion of the Olympic Peninsula. It is only known to occur in the 
Olympic National Park and Olympic National Forest 

J 

! 
Asfrugalus sinuutus. This taxon does not occur within the HCP planning area. It is 
restricted to a very small range east of the planning area in Chelan County. 

Castilleja cryptaniha. This taxon does not occur and is not expected to occur, on DNR- 
managed lands within the HCP planning area. It is restricted to subalpine and alpine 
meadows around the northern perimeter of Mt. Rainier. 

Lomutiurn tuberosum. This taxon is restricted to talus slopes. mostly in nonforested 
areas, although there can be trees adjacent to the talus. Within the HCP planning area. 
this taxon is known only from the Yakima Planning Unit. 

Petrophyium cinerascens. This taxon occurs just within the eastern edge of the Chelan 
Planning Unit and is restricted to rock outcrops adjacent to the Columbia River. 

Pou unilateralis. This taxon is restricted to grass-dominated coastal bluffs in the South 
Coast Planning Unit. The taxon is not known, nor suspected, to occur on DNR-managed 
lands. 

Ranuncuius reconditus. This taxon is known to occur in Klickitat County, but not within 
the HCP planning area. 

Rorzppa columbiue. This taxon is restricted to the immediate shores of the Columbia 
River and islands in the Columbia River along the Hanford Reach and in Skamania 
Countj . No DNR-managed lands are known to harbor this species and timber 
management under the HCP is not expected to have an impact. 

Tauschia hooveri. This taxon is restricted to lithosolic, nonforested habitats. It is known 
to occur on DNR-managed land. It occurs mostly east of the HCP planning area, 
although some sites are within the Yakima and perhaps the Klickitat planning units. 
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