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EXECUTIVE SUMMARY

The National Marine Fisheries Service (NMFS) is submitting this forest practices proposal as a
central part of the crucial effort to conserve West Coast salmon. This effort is being undertaken
in close cooperation with the State of Oregon. Thisisthe latest step in a process begun in early
1997, when NMFS and Oregon started fully working together to develop and implement the
Oregon Plan—an ambitious and unprecedented state-led effort to cooperatively break down
ingtitutional barriers and fulfill the requirements of the Endangered Species Act (ESA).

In submitting the proposal, NMFS intends to assist the Board of Forestry Advisory Committee
(hereafter: Advisory Committee) in developing new forest practices, rules, and programs—thus
complying with the provisions of the Memorandum of Agreement between NMFS and Oregon.
The ultimate goal is to ensure that forest practices in the State of Oregon have a high probability
of maintaining or achieving properly functioning conditions in those aguatic habitats upon which
coastal salmon rely for survival.

In April of 1997, NMFS and Oregon signed a Memorandum of Agreement (MOA) detailing how
they would cooperate to further develop and implement the Oregon Plan. Both Oregon and
NMFS have recognized from the outset that the Oregon Plan is aliving document and that it will
be modified and refined over time. The MOA contemplates that Oregon forestry practices will be
adjusted to provide a high probability of protecting and restoring aguatic habitat on Oregon forest
lands. Such adjustments are to be considered through a cooperative process, and the Oregon
Board of Forestry will make fina rulings on their implementation by June of 1999.

The NMFS began devel oping this proposa by convening three panels of independent
scientists—the make-up of which was determined through consultation with the State of Oregon.
The three panels covered the major issues identified in the Memorandum of Agreement—
landdlides, riparian management, and cumulative effects. 1n a series of meetings, these scientists
reviewed prior analyses, developed overviews of current and historical habitat conditions,
assessed current practices and aternative measures, and provided their individua views on
potential improvements in forest practices.

The discussion group members found it uncertain to unlikely that the existing rules would achieve
coho habitat objectives, particularly for small streams and in areas of high landdide risk.
Acknowledging this, they identified important gaps in the current rules and practices and provided
insight on improvements that could be made in severa aress.

The scientists warned that salmon conservation on the Oregon Coast depends on more than
improved forest practices. They especially urged that the low-gradient portions of coastal
watersheds—the lowlands that had historically provided the mgjority of coho habitat—should be
protected and restored. At the same time, they noted that improvements the steeper, upper
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portions of the watersheds were important. Due to extensive lowland degradation, existing coho
populations are concentrated largely in upstream strongholds.

The scientists recommended improvements in a number of areas. These are reflected in the
proposal and they include:

1. Improved riparian management for streambank stabilization, root strength, large woody
debris recruitment and shade -- particularly for smaller, non-fish-bearing streams.

2. Stronger safeguards on non-fish-bearing streams to help improve habitat quality in areas
that do contain fish.

3. Screening procedures to identify high-hazard, unstable slopes.

4. Comprehensive management plans to integrate road construction, maintenance and
retirement.

5. Fish passage improvements.
6. Better and more rapid watershed analysis.
7. Improved methods for assessing and addressing cumulative effects.

Though the NMFS proposal was developed with the assistance of the members of the science
discussion groups, it isimportant to note that the independent scientists are not the authors of the
proposal. In submitting it, NMFS is not implying that there is complete consensus among the
scientists about these matters, nor that the scientists endorse all e ements of the proposal. It isnot
surprising that some scientific disagreements and uncertainties remain.

The intent of the proposal is to focus discussion on the key issues identified by the Memorandum
of Agreement and the scientists. To promote this discussion, the proposal is submitted in draft
form. Asnoted in previous meetings with the Advisory Committee, the proposal is emphatically
not offered as a“take it or leave it” proposition. It reflects NMFS' current thinking on a meansto
achieve properly functioning aquatic habitat conditions—and it aso discusses a number of
alternative approaches that have been found acceptable in the past. The NMFS believes that the
proposal and alternative approaches will benefit from further discussions with the Advisory
Committee and we will work to achieve as much consensus on these issues as possible. In
addition, NMFS believes the Committee should explore the prospects for developing along-term
arrangement to provide stability and certainty for landowners while meeting the requirements of
the ESA and providing a high probability of properly functioning habitat for salmon.
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The proposal does not seek to restore pre-development conditions in Oregon forests and streams;
as the science discussion groups noted, thisis not possible. The proposal highlights the
importance of protecting habitat that is still intact, attempts to reestablish functioning processes
over the short term, and seeks to achieve a high probability of proper function supported primarily
by natural processes over the long term. The NMFS acknowledges that attaining these goals will
require amix of active management and passive restoration, and there may be ways to accelerate
and maintain the restoration process through experimental management activities. In the long-
run, properly functioning condition requires the sustained presence of natural processes that
create and maintain productive habitat. These natural processes are dynamic. They are frequently
affected by management practices.

To ensure a high probability of restoring the salmon, it is necessary to rely on the best available
scientific information and apply needed improvements across the landscape—this includes non-
Federal lands. The measures in the Northwest Forest Plan will ensure that forestry on Federa
lands is governed by stricter measures than will activities on non-Federa lands. Activities on non-
Federal lands should complement those efforts and be consistent with present and future Habitat
Conservation Plans negotiated with private landowners and the state.

The proposal presents a series of detailed measures to achieve properly functioning habitat
condition. While these are written in the terms frequently encountered in forest practice rules,
NMFS isleaving open at this time the question of whether al the changed practices should be
codified in law or regulation or whether many could be pursued through agreements or other
incentive-based mechanisms. That approach is consistent with the MOA, which provides that
changes could occur in statutes, regulations, or other programs.

While the measures may appear unduly prescriptive to some, they are intended to be default
interim measures, practices that can be refined as sound watershed analyses are completed. Itis
anticipated that these more refined analyses will permit significant additiona flexibility in forest
practices—an important and valuable incentive for landowners to complete the necessary
watershed analyses. The proposal calls for improvements in watershed analysis and cumulative
effects assessment that will help spur these important next steps.

The proposal includes objectives, default interim measures, and an opportunity to refine the
measures through watershed analysis. The overall objectives provide connectivity between
functioning habitats in both spatial and temporal terms. Species diversity is emphasized, and
special attention is given to the need for mature trees in riparian and landslide-prone aress.
Improved water quality and adequate stream flows are targeted as well. Disturbance-related
factors such as landslides and sediment regimes are recognized as critical factors important to
providing conditions that support salmonids. Furthermore, habitat refuges such as floodplains and
off-channel ponds are emphasized, as is the important role of beaversin salmon restoration.
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Specific draft measures provide for:

Limited timber management in important riparian areas.
Mature riparian forests.

An inner zone protected to promote root strength.
Adjustments based on site-specific information.

Moreover, for landslide-prone areas, the proposal incorporates:

A screening procedure to identify high-risk sites.

Tree retention in inner gorges and other high hazard sites.
Road management plans.

Fish passage criteria.

Watershed analysisis promoted in order to understand watershed-specific natural processes,
identify site-specific measures, and help assess cumulative effects.

Two other Federal agencies have reviewed and contributed to this proposal. First, the U.S. Fish
and Wildlife Service (FWS) provided preliminary materias identifying the draft proposals
possible benefits for non-anadromous fish and other wildlife species. The FWS will be expanding
these analyses as the Advisory Committee discussions proceed. Second, the U.S. Environmental
Protection Agency provided draft materials which evaluate the connection between the proposal,
the Clean Water Act, and relevant Coastal Zone management statutes. Both agencies will make
representatives available to the Committee over the course of its deliberations.

Finally, NMFS recognizes that the remaining discussions will consider an appropriate method for
allocating the conservation burdens and resource risks given the depressed status of salmon stocks
on the Oregon Coast. These discussions will also have to deal with the relative certainty that
beneficial measures will in fact be implemented. Thiswill influence the extent to which needed
improvements can be reliably achieved through changes in Oregon statutes, Board of Forestry
rules or the adoption or adjustment of other programs, including voluntary or incentive-based
efforts. NMFS looks forward to the opportunity to work with the Advisory Committee on these
important issues.
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l. INTRODUCTION

The intent of this draft proposal isto provide the National Marine Fisheries Service's (NMFS)
current views on needed changes in Oregon forest practices. The draft is being submitted to the
Advisory Committee recently created by the Oregon Board of Forestry and the Oregon
Governor’s Office. The proposal is designed to stimulate a discussion of Oregon forest practices.
The NMFS supports the Advisory Committee and intends to participate fully as the Committee
addresses forest practices issues over the course of the next year.

This draft proposal partidly fulfills the terms of the Memorandum of Agreement (MOA) between
the State of Oregon and NMFS—signed by Governor John Kitzhaber and NMFS Regiona
Administrator William Stellein April, 1997. The NMFES' coho listing decision and the
commitments made by the State of Oregon as part of that decision are summarized in the MOA.
This proposal is thus one facet of an ambitious and unprecedented effort on the part of the State
of Oregon and the NMFS to cooperate in restoring Oregon coastal salmon populations and
fisheriesin away that meets the requirements of the Endangered Species Act (ESA) and other
applicable laws and regulations.

This proposal addresses Oregon forest practices and relates to matters under the jurisdiction of
the State of Oregon respecting those practices. Thisis appropriate because forest practices have
been (and continues to be) important factors affecting the long-term survival of coho salmon. Ina
report commissioned by the State of Oregon, Botkin et al. (1995) note that “ . . . the relative
importance of forest practices on the local extinction of salmon stocks varies with species. For
steelhead and coho, forest clearing and the amount of forest cover present are major factors. . .”

The goal of this effort is to ensure high probability that productive and sustainable salmon
populations will provide substantial environmental, cultural, and economic benefits in perpetuity.
This proposd is intended to help conserve salmon populations by establishing and sustaining
properly functioning habitat conditions throughout their range over the long term. This effort
complements the salmon and fisheries restoration mission of the Oregon Coastal Salmon
Restoration Initiative (hereafter, the OCSRI or “Oregon Plan™).

It must be emphasized at the outset that, by themselves, improvements in Oregon forest practices
will not restore coho salmon populations. 1t would be incorrect to assume that forestry should
bear the entire burden of conservation, or that improvementsin other areas of the life cycle are
unnecessary or of lower priority. Indeed, as has been made clear in the Memorandum of
Agreement, the Oregon Coastal Salmon Restoration Initiative and in NMFS' discussions with
members of its Landdlide, Riparian, and Cumulative Effects Science Discussion Groups, there are
other areas of the coho salmon life cycle that require close attention, particularly the lowland
habitats closer to the mouths of coastal watersheds that have been profoundly atered by
agricultural practices, urbanization, and other development activities. The NMFS intends to
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continue working with the State of Oregon as a matter of the highest priority to ensure that these
critical lowland habitat issues are addressed expeditioudly.

In short, numerous parties—not just those engaged in forest practices—will have to make
substantial contributions to the restoration effort at al stages of the life cycle or the effort will not
succeed. These actions will necessarily include improvementsin harvest and hatchery practices,
agriculture and irrigation practices, urban and rural land development activities, and more.

The measures presented in this proposa will benefit all coastal anadromous fish species because
they address the need to restore properly functioning flowing-water and riparian habitat
conditions throughout the forested, upriver portions of watersheds. The riparian and agquatic
habitat conditions necessary for the long-term survival of the various anadromous speciesin
coastal Oregon are similar enough that measures benefitting one species should benefit all others
living in agiven watershed. Wherever these measures are fully implemented, they should address
most (if not all) of the upriver freshwater habitat needs of the other anadromous species occurring
in the same watershed. The other coastal anadromous species are the Umpqua River cutthroat
trout, Oregon Coast steelhead, Klamath Mountains Province steelhead trout, chinook salmon,
chum salmon, and coastal cutthroat trout. Thus, extending the measures to include the full range
of the other anadromous species would enhance this conservation effect (see also Section VIl for
U.S. Fish and Wildlife Service comments on resident fish species and amphibians).

A. Overview of NMFS ESA Review and Listing Decision

In 1993, the NMFS received petitions to list coho salmon on the West Coast. Shortly thereafter,
NMFS initiated a coast-wide status review of coho salmon from British Columbiato California
Based on this review, NMFS concluded that there are six evolutionarily significant units (ESUS)
of West Coast coho salmon. In October of 1996, NMFS announced afinal listing of the Central
Cdlifornia Coast ESU as a threatened species and postponed for six months a decision on the
status of the Southern Oregon/Northern California ESU and the Oregon Coast ESUs.

During this period of time, the State of Oregon had embarked on an unprecedented effort to
devise a comprehensive Coastal Salmon Restoration Initiative—a major undertaking that became
commonly known as the Oregon Plan. Based on its evaluation of the Oregon Coast coho ESU,
and taking into account commitments made by the Oregon Governor’ s Office in the Oregon Plan
(including funding commitments by the State L egidature and voluntary commitments on the part
of the forest products industry and others) NMFS concluded in April of 1997 that alisting was
not warranted at thistime. The Southern Oregon/Northern California ESU was listed as a
threatened species (62 FR 24588). To make clear the basis for this decision and to establish a
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process for improving the Oregon Plan, NMFS and the State of Oregon entered into aformal,
written Memorandum of Agreement.

B. Overview of 1997 Memorandum of Agreement

The MOA identifies a series of actions the State of Oregon and the NMFS committed to take
while implementing the Oregon Plan. Most relevant for purposes of this proposal, section 7f of
the MOA provides that NMFS will work with the State of Oregon to help adjust Oregon forest
practices so they will provide a“high probability of protecting and restoring aquatic habitat on
Oregon forest lands which are important for Oregon coastal coho.” Specific areas of concern
include landdlide prone areas; riparian buffers on medium, small and non-fish-bearing streams; and
cumulative effects. The MOA notes that NMFS may propose alterations in forest practices that
encompass changesin laws, rules, or other programs applicable to forest practices. Under the
MOA, NMFS' proposd isto submitted for review to the Independent Multi-disciplinary Science
Team (created by the State of Oregon to provide scientific oversight of the OCSRI). The State of
Oregon is to make necessary changes in law, rules or other programs no later than June 1, 1999.
In turn, NMFS commits to participate actively in the state administrative and legidative processes
as the changes are considered and to help ensure that timely progress is being made.

C. Pending Litigation

The NMFS' decision not to list the Oregon Coast ESU under the ESA has not gone unchallenged.
In fact, litigation against the decision proceeded amost immediately. Over a dozen conservation
organizations changed the thrust of a pending lawsuit that had sought to compel NMFS to make a
listing decision more quickly. The case proceeded in the Federal District Court in San Francisco,
where on July 29, 1997, the court granted the plaintiffs motion to amend their complaint in
Oregon Natural Resources Defense Council v. Brown (No. C-95-1844 Sl). This allowed them to
challenge NMFS' decision not to list Oregon Coast coho salmon. Judge Illston dismissed all of
the plaintiffs' other claimsin the lawsuit and granted the United States' motion to transfer the
case to Oregon. Judge Illston’s order, which governs the case in Oregon, states:

Aslong as the Oregon Plan meets the ESA standards, the Secretary is entitled to
base his decision on the effect the Plan will have on the Oregon Coast ESU. * * *
Whether the MOA does bring the Plan into line is afactual determination which
will entail detailed review of the MOA, the Plan, and ESA standards.

Order (July 29, 1997), p. 9. The case, Oregon Natural Resources Defense Council v. Daey, No.
C97-1155-ST, is assigned to Magistrate Judge Stewart in Portland.
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The plaintiffs alleged that the Oregon Coast coho ESU is endangered or threatened, that therefore
NMFS had a non-discretionary duty to list the species under the ESA, that NMFS' determination
that alisting was not warranted, and that its reliance on the Oregon Plan in making that
determination was arbitrary and capricious. Specifically, plaintiffs alleged that:

The Oregon Plan is inadequate to eliminate the danger of extinction for the Oregon
Coast ESU because, among other reasons, it relies for the most part on voluntary
action, and istherefore largely unenforceable; it consists largely of promises of
future actions that are at best uncertain, particularly with respect to improving
forestry and agricultural practices on private lands that impact coho habitat; and it
does not govern actions on federal lands, which comprise more than one-third of
the area included within the Oregon coast ESU.

Third Amended Complaint (filed Sept. 25, 1997), para. 29.

On October 3, 1997, the State of Oregon intervened as a defendant. On October 9, Judge
Stewart established the following schedule and deadlines for dispositive summary judgment
motions:

January 30, 1998 Plaintiffs summary judgment motion.

February 27,1998  Defendants (US/OR) responses and cross-motions for summary
judgment.

March 18, 1998 Plaintiffs reply to responses and response to defendants motions.
April 3, 1998 Defendants replies.

April 13, 1998 Hearing on motions.

D. Process for Developing the NMFS Proposal

In developing this proposal, NMFS cooperated closely with the State of Oregon. As afirst step,
NMFS and the Governor’ s Office convened a Policy Group to discuss forest practices issues.
The NMFS then worked with the state to identify three groups of scientists to provide
independent scientific perspectives on the key scientific issues surrounding coho conservation and
Oregon forest practices. These scientists (listed in Appendix I) met in three groups referred to as
the Landdlide, Riparian Management, and Cumulative Effects Science Discussion Groups. The
members of these groups provided individua comments and evaluations, and the groups did not
meet with each other.
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In the course of thiswork, the Board of Forestry was approached by the Office of the Governor,
fishery and conservation groups, and the forest products industry—all of whom urged the Board
to create aformal Advisory Committee to help accelerate deliberations on potential changesin
Oregon forest practices. In response to these requests, the multi-stakeholder, Ad Hoc Advisory
Committee has been established and isin the early stages of itswork. The NMFS is participating
as an ex-officio member of the Committee.

In the meantime, NMFS has devel oped this proposal on forest practices. The proposal isbeing
presented in draft form to help further the discussions with the Advisory Committee. This
proposa draws on avariety of information sources—including the existing scientific literature,
relevant legal and policy documents, and the expert opinions of the science discussion group
members. The NMFS' staff has solicited scientific insights from members of the three science
discussion groups through meetings and written comments. Those discussions and written
materials and the expert opinions they represent have been very helpful in developing this
proposal. However, NMFS does not suggest that the scientists engaged in the scientific
discussions are the authors of this proposal or even that they endorse its contents. The measures
selected for the proposal involve technical and policy considerations about which there may be
legitimate scientific and manageria differences. The NMFS has made an effort to ensure that the
science discussions focused on technical issues and avoided policy matters that are more
appropriately resolved elsewhere.
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. LEGAL FRAMEWORK FOR NMFS PROPOSAL

The ESA requires that NMFS determine whether a speciesis threatened or endangered “ solely
on the basis of the best scientific and commercial data available . . . after conducting areview of
the status of the species and after taking into account those efforts . . . being made by any State
or foreign nation, to protect such species’ 15 U.S.C. § 1533(b)(1)(A). The NMFS carefully
considered the habitat improvements provided in the OCSRI because its Biological Review
Team concluded that habitat degradation is one of the primary concerns in evaluating long-term
risks to the Oregon Coast cono ESU. The NMFS found that while the OCSRI contains many
programs that will improve habitat conditions, there was still room for improvement:

[o]verdll, . . . the habitat measures of the OCSRI do not currently provide the
protections NMFS considers to be essential to creating and maintaining the high
quality habitat needed to sustain Oregon Coast coho over the long term across a
range of environmental conditions (62 FR 24607).

The NMFS also found, however, that the Oregon Coast coho are not likely to become
endangered “in the interval between this decision and the adoption of improved habitat
measures’ pursuant to the April 25, 1997, MOA. Thus, NMFS' determination that listing the
Oregon Coast ESU is not warranted at this time is predicated upon an expectation that the
deficiencies in the OSCRI’ s habitat measures will be remedied within a short period of time.
With respect to the forestry measures, the MOA requires NMFS to re-evaluate the status of the
Oregon Coast coho if adequate forested land protections are not adopted within two years

(62 FR 24607).

The existing Oregon Forest Practices Rules were critically examined by public commenters when
they were being revised over the two-year period from 1992 to 1994; those public comments are
summarized in a 173-page document available from the Oregon Department of Forestry (ODF).
During development of the 1994 revision, specific prescriptions, or Best Management Practices
(e.g., stream buffer widths for fish streams), were negotiated by the Oregon Board of Forestry
Advisory Committee. See Appendix 1V, section D for administrative record information relating
to this proposal.

A 1996 internal NMFS review of the Forest Practice Rules identified a number of specific ways
they failed to either adequately protect or allow for restoration of anadromous fish habitatsin
coastal and western Oregon forested lands (six “issue papers’ are included as Appendix 1V of a
January 2, 1997, memorandum from Rowan Baker, NMFS to Dan Avery, NMFS). The ODF
prepared responses to NMFS' six “issue papers,” and both agencies sent parts (or al) of the issue
papers and their responses to various outside scientific reviewers for comment. The NMFS also
commented on the Forest Practice Rules and enhancements added by the OCSRI in its analysis of
habitat-related factors for decline prior to the coho listing decision (April 24, 1997, memorandum
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from Elizabeth Gaar, NMFS, to Jacqueline Wyland, NMFS). Many of the gapsin protection that
NMFS identified were confirmed by severa of the outside reviewers of the issue papers and ODF
responses; these are discussed in Botkin et al. (1995), Murphy (1995), and Spence et al. (1996).
The gaps identified include:

1. Lack of aprocess to assess, at the watershed scale, fish habitats and potential cumulative
impacts from management.

2. No articulated method for identifying high-hazard slopes and no provision to fully protect
high-hazard, landdlide-prone slopes by prohibiting timber harvest where necessary.

3. No assurance that older or inactive logging roads would be treated to avoid delivering
sediment to fish-bearing streams or blocking fish passage.

4, Lack of assurance that riparian buffers managed for timber production would contribute
shade and LWD at the rates, sizes, and amounts necessary to provide instream and
riparian function along fish-bearing and non-fish-bearing streams.

5. Lack of assurance that floodplain function would be protected, especially along fish-
bearing streams.

6. Lack of aprocessto identify and relocate existing problem roads in riparian areas or
landdlide-prone areas.

To determine whether alisting is warranted NMFS must assess the probability that the species
will survive over the long term; any species that NMFS determinesis likely to become endangered
or extinct in the foreseeable future warrants protection under the ESA (see 15U.S.C. §
1532(20)). The prevailing scientific view isthat long-term survival of imperiled salmonid species
requires local populations and their habitats to be protected and restored. As the National
Research Council (1996) concluded:

The long-term survival of salmon depends crucialy on a diverse and rich store of
genetic variation. Because of their homing behavior and the distribution of their
populations and their riverine habitats, salmon populations are unusually
susceptible to local extinctions and are dependent on diversity in their genetic
makeup and population structure. Therefore, management must recognize and
protect the genetic diversity within each salmon species, and it must recognize and
work with local breeding populations and their habitats.

These proposed changes reflect NMFS current thinking on the means to provide properly
functioning habitat conditions on forest lands and thereby support well-distributed and diverse
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local breeding populations. These changes (or similar ones) are necessary for NMFS to find that
the OSCRI’ s habitat improvements are sufficient to create and maintain the high quality habitat
needed on the forested landscape to sustain Oregon Coast coho over the long term across arange
of environmental conditions. If NMFS is unable to make this finding, it may be compelled to
change the status of this ESU.

A. The Oregon Forest Practices Act

1. Standards for Adopting or Amending Forest Practices Rules

The Oregon legislature amended the Forest Practices Act in 1995 to require the Board of Forestry
to make certain findings before it may adopt or amend rules that set standards for forest practices.
See ORS § 527.713(5). If aproposed rule or amendment would “provide new or increased
standards for forest practices,” the board may adopt such arule only after finding that certain
facts exist and that certain standards are met.*

The NMFS believes that its proposal satisfies all the requirements of this subsection, with the
exception of ORS § 527.713(5)(f). NMFSis concerned that this provision makes it extremely
difficult and costly, if not impossible, to adopt the forest practices rules that are necessary to
protect coho habitat. This provision requires a determination of the degree that existing practices
of forest landowners “are contributing to the overall resource problem,” and a determination that
the benefits of a proposed rule “are in proportion” to the degree that these practices are
contributing to the problem. NMFSis not aware of any methodology to determine, with the
guantitative precision demanded by this standard, just how much current forest practices are
contributing to the decline of Oregon Coast coho, or of salmonidsin genera. Thereis
widespread agreement that myriad factors contribute to salmon habitat degradation, as extensively
documented in the OCSRI. Oregon has not attempted in the OCSRI to determine the degree to
which any factor is contributing to the degradation of coho habitat, and NMFS is aware of no
serious attempt by anyone to do so. NMFS doubts whether such a determination is possible.

1 The board must find that: (a) If forest practices continue to be conducted under existing regulation, there is monitoring

or research evidence that documents that degradation of resources maintained under ORS 527.710 (2) or (3) islikely; (b) If the
resource to be protected is awildlife species, the scientific or biological status of a species or resource site to be protected by the
proposed rule has been documents using best available information; (c) The proposed rule reflects available scientific information, the
results of relevant monitoring and, as appropriate, adequate field evaluation at representative locations in Oregon; (d) The objectives
of the proposed rule are clearly defined, and the restrictions placed on forest practices as a result of adoption of the proposerule: (A)
Areto prevent harm or provide benefits to the resource or resource site for which protection is sought; and (B) Are directly related to
the objective of the proposed rule and substantially advance its purpose; (€) The availability, effectiveness and feasibility of aternatives
to the proposed rule, including nonregulatory dternatives, were considered, and the alternative chosen is the least burdensome to
landowners and timber owners, in the aggregate, while still achieving the desired level of protection; and (f) The benefitsto the
resource that would be achieved by adopting the rule are in proportion to the degree that existing practices of the landowners and
timber owners, in the aggregate, are contributing to the overall resource concern that the proposed rule isintended to address. ORS §
527.713(5).
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Even if it were, NMFS further doubts whether it is possible to determine whether any proposed
revisionsin forest practices rules are “in proportion” to the contribution of forest practices to
degradation of coho habitat.

Moreover, ORS § 527.713(7) requires a“comprehensive’ economic impact analysis of any
proposed rule change that would require new or increased standards for forest practices, prior to
the close of the public comment period on therule? The analysis mandated by this provision is
extensive and would be extremely costly. NMFS is concerned that the cost and time needed to
satisfy this provision would make it impossible for the board to revise the forest practices rules
consistent with the MOA and the conditions of NMFS' listing determination.

Consequently, the legidature may want to consider amendment of ORS § 527.713 to allow the
necessary forest practices rule revisions to be adopted in atimely manner. If either subsection
discussed above presents an insurmountabl e obstacle to adopting revised rules by June 1999,
NMFS may be compelled to change the status of the Oregon Coast ESU.

2. The “Dominant Use” Policy (ORS 8§ 527.630(1))

The Forest Practices Act provides that:

[1]t is declared to be the public policy of the State of Oregon to encourage
economically efficient forest practices that assure the continuous growing and
harvesting of forest tree species and the maintenance of forest land for such
purpose as the leading use on privately owned land, consistent with the sound
management of soil, air, water, fish and wildliferesources. . . that assuresthe
continuous benefits of those resour ces for future generation of Oregonians
ORS § 527.630(1) (emphasis added).

The Board has discretion to adopt forest practices rules to implement this policy, and NMFS
believes the changes it is proposing fall squarely within this policy: their purposeisto provide a
high probability of the long-term survival of anadromous fish so future generations of Oregonians
will have the benefit of these resources.

2 That subsection provides: (7) If the board determines that a proposed ruleis on the type described in subsection (1)(c) of
this section, and the proposed rule would require new or increased standards for forest practices, as part of or in addition to the
economic and fiscal impact statement required by ORS 183.335 (2)(b)(E), the board should, prior to the close of the public comment
period, prepare and make available to the public a comprehensive economic analysis of the proposed rule. The analysis should
include, but isnot limitedto:  (a) An estimate of the potential changein timber harvest as aresult of therule; (b) An estimate of the
overall statewide economic impact, including a change in output, employment and income; (c) An estimate of the total economic
impact on the forest productsindustry and common school and county forest trust land revenues, both regionally and statewide; and
(d) Information derived from consultation with potentially affected landowners and timber owners and an assessment of the economic
impact of the proposed rule under awide variety of circumstances, including varying ownership sizes and the geographic location and
terrain of adiverse subset of potentially affected forest land parcels.
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[11. ECOLOGICAL BASISAND OBJECTIVESFOR NMFS PROPOSAL

In preparing this proposal, NMFS considered (1) The status of coastal coho salmon stocks, (2)
thelir life cycle and biological requirements, (3) the importance of salmon habitat on non-Federa
forested lands to the long-term survival of the species, (4) the best available approximations of the
pre-European development conditions under which salmon evolved, and (5) the current status of
coastal watersheds. Given thisinformation, NMFS prepared the objectives for non-Federa forest
lands that are given in section (D) of this chapter.

A. Status of Coastal Coho Salmon Stocks

This proposal is driven by the depressed status of coho salmon along the west coast of Oregon,
(as are alarge number of related activities). Coho salmon are historically one of the most prized
species of anadromous fish on the coast of Oregon. For decades, thousands of anglers from all
over the country have traveled to the Oregon Coast to fish for coho salmon. Thousands more
have depended for their livelihoods on the continued survival and health of thisimportant
resource. Unfortunately, asis the case with many anadromous fishery resources on the West
Coast, the coho salmon have declined to extremely low levels, particularly in the past two
decades. Abundance of wild coho salmon spawners in Oregon coastal streams declined
precipitously during the period from about 1965 to about 1975 and has fluctuated at alow level
since that time (Nickelson et al. 1992a). Spawning escapements for this ESU may be less than
5% of what they were in the early 1900s, and contemporary coho salmon production may be less
than 10% of the historic production (Nickelson et al. 1992a). Average spawner abundance has
been relatively constant since the late 1970s, but preharvest abundance has declined. Recent
recruits-per-spawner ratios are below replacement levels and show no clear sign of reversing the
generaly declining trend (Weitkamp et a. 1995, NMFS 1997).

B. Life Cycle and Biological Requirements of Coho Salmon

Like many species of anadromous salmonids, coho salmon have awide-ranging life cycle—
depending for their survival on high quality environments from the headwaters of coastal streams
down to the estuaries and on to the far reaches of the North Pacific Ocean. Any weaknessin this
habitat chain can have severe impacts on coho survival rates. The life cycle and biological
requirements of this species are described below.

Spawn timing.

Most Oregon Coast coho salmon enter rivers from late September to mid-October. River entry
timing is influenced by many factors, one of which appearsto beriver flow. Coho salmon wait
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for freshets before entering rivers, thus adelay in fal rains delays river entry and, perhaps, alters
spawn timing. Peak spawning occurs anywhere from mid-November to early February.

Spawning habitat and temperature.

Although each native stock appears to have a unique time and temperature for spawning that
theoretically maximize offspring survival, coho salmon generally spawn at water temperaturesin
the range of 10-12.8°C (Bell 1991). Bjornn and Reiser (1991) found that spawning occursin a
few third-order streams, but most spawning activity was found in fourth- and fifth-order streams.
Nickelson et a. (1992a) found that spawning occursin tributary streams with a gradient of three
percent or less. Spawning occurs in clean gravel ranging in size from that of a peato that of an
orange (Nickelson et al. 1992a). Spawning is concentrated in riffles or in gravel deposits at the
downstream end of pools featuring suitable water depth and velocity (Weitkamp et a. 1995).

Hatching and Emergence.

The favorable range for coho salmon egg incubation is 10-12.8°C (Bell 1991). Eggs incubate for
approximately 35 to 50 days (depending on water temperature) and fry start emerging from the
gravel two to three weeks after hatching (Nickelson et al. 1992a).

Parr movement and smoltification.

After they emerge, the fry move into shallow areas near the stream banks. Their territory seems
to be related not only to slack water, but to objects that provide points of reference to which they
can return (Hoar 1951). Juvenile rearing usually occursin tributary streams with gradients of
three percent or less, athough they may move up to streams of four- or five-percent gradient.
Juveniles have been found in streams as small as one to two meters wide (November 12, 1996,
personal communication, between K. Moore, Oregon Department of Fish and Wildlife (ODFW),
and J. Wu, NMFS). At alength of 38-45 mm, the fry may migrate upstream a considerable
distance to reach lakes or other rearing areas (Godfrey 1965; Nickelson et al. 1992a). Rearing
requires temperatures of 20°C or less, preferably 11.7-14.4°C (Bell 1991; Reeves et a. 1987,
Bjornn and Reiser 1991). Coho salmon fry are most abundant in backwater pools during spring.
During summer, juvenile coho salmon are more abundant in pools of al typesthan in glides or
riffles. During winter, juvenile coho salmon are most abundant in off-channel pools, beaver
ponds, acoves, and debris-dammed pools with complex cover (Nickelson et al.1992b, 1992¢).
The idea stream channel for maximum coho smolt production would have a shallow depth (7-60
cm); fairly swift mid-stream flows (60 cm/sec); numerous marginal back-eddies, narrow width (3-
6 cm); copious overhanging mixed vegetation (to lower water temperatures, provide leaf-fall, and
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contribute terrestrial insects); and banks permitting hiding places (Boussu 1954). Juvenilesrear in
fresh water for up to 15 months, then migrate to the sea as smolts between February and June
(Weitkamp et al. 1995).

Estuary and Ocean Migration.

Little is known about coho residence time or habitat use in estuaries during their seaward
migration, though it is usually assumed that coho salmon spend only a short time in the estuary
before entering the ocean (Nickelson et al. 1992a). Growth is very rapid once the smolts reach
the estuary (Fisher et al. 1984). While living in the ocean, coho salmon remain closer to their
river of origin than do chinook salmon. Fisher et a. (1984) found that amost all of the coded
wire-tagged juvenile coho salmon released from coastal Oregon were recovered further north than
Oregon. After about 12 months at sea, coho salmon gradually migrate south and along the coast,
but some appear to follow a counter-clockwise circuit in the Gulf of Alaska (Sandercock 1991).
Coho salmon typically spend two growing seasons in the ocean before returning to their natal
streams to spawn as three year-olds. Some precocious males, called "jacks," return to spawn
after only six months at sea.

Food.

The early diets of emerging fry include chironomid larvae and pupae (Mundie 1969). Juvenile
coho salmon are carnivorous opportunists that primarily eat aquatic and terrestrial insects. They
do not appear to pick stationary items off the substratum (Sandercock 1991; Mundie 1969).

C. I mportance of Salmon Habitat on Non-Federal Forested Lands

The NMFS Biological Review Team (BRT) who conducted the coho status review described the
importance of freshwater habitat relative to other factors for decline, including ocean conditions
(NMFS 1997):

With respect to habitat, the BRT had two primary concerns. first, that the habitat
capacity for coho salmon within this ESU (Oregon coast) has significantly
decreased from historic levels; and second, that the Nickel son-Lawson model
predicted that, during poor ocean survival, only high quality habitat is capable of
sustaining coho populations, and subpopul ations dependent on medium and low
quality habitats would likely go extinct. Both of these concerns caused the BRT to
consider risks from habitat loss and degradation to be relatively high for this ESU.
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Furthermore:

If the severe declines in recruits per spawner of natural populationsin this ESU
(Oregon coast) are partly areflection of continuing habitat degradation, then risks
to this ESU might remain high even with full implementation of the hatchery and
harvest reforms (of the OCSRI). While harvest and hatchery reforms may
substantially reduce short-term risk of extinction, habitat protection and restoration
were viewed as key to ensuring long-term survival of the ESU, especially under
variable and unpredictable future climate conditions.

State and private lands cover 65% of the areain the Oregon Coast ESU. Federal landsin the
area of the Oregon Coast ESU are managed under the Northwest Forest Plan (NWFP). While
the NWFP covers alarge areg, its effectiveness in conserving Oregon Coast coho sailmon is
limited by the dominance of non-Federa lands in the area (particularly in the northern portion of
the ESU) and by the non-uniform distribution of Federa lands in watersheds where the coho
occur.

In some areas, Federal lands are concentrated in the headwater areas of watersheds, upstream of
lower gradient river reaches that were historically important for coho salmon production. In other
areas, Federal lands are distributed in a checkerboard fashion (particularly Bureau of Land
Management (BLM) ownership), resulting in fragmented landscapes and a highly variable Federal
ability to protect and restore watershed functions and salmon habitat. These Federal land
distribution factors place constraints on the NWFP' s ability to achieve, by itsdlf, its aquatic
conservation objectives at watershed and river basin scales; this, in turn, highlights the importance
of complementary salmon habitat conservation measures on non-Federal lands to help coastal
coho salmon survive over the long term (62 FR 24596).

Botkin et al. (1995) described the importance of a watershed-scale approach to salmon habitat
management:

As our discussion of the riparian zone and stream channels should make clear, it is
simply not possible to manage individual segments of streams or rivers and their
riparian settings and achieve any general system level response.  The entire stream
length, its riparian zones, and the rest of the watershed must be managed as a
single unit.

Spence et a. (1996) discussed ecological linkages across lands under multiple ownership:
The success of salmonid populations depends on the availability of high-quality

habitats needed during each life stage . . . A strategy for non-federal lands should
build upon existing conservation plans by re-establishing connectivity between
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habitat on Federal and non-federal lands, and by working towards protection of
habitats that are poorly represented in Federal ownership, particularly the lower-
elevation streams and habitats for resident species, including nongame fishes.

The National Research Council (1996) aso noted the tension between the need to implement
river-basin scale conservation and private property rights:

... thereislittle doubt that over the last century land and water uses on many
privately owned lands have continued to degrade in aguatic habitat and resulted in
loss of the natural production capacity of these waters (Lichatowich 1989, Thomas
et a. 1993, Moyle and Y oshiyama 1994). Uniform and consistently applied
habitat-conservation strategies are not practiced on the scale of river basins, the
scale most relevant to the metapopulation structure of Pacific salmon. The
dilemmaisclear. How can private property rights be respected while adequate
habitat is provided for salmon across the landscape?

The Council described several elements of a possible solution to this dilemma:

The committee believes that progress toward solving the dilemmais possible and
recommends that attention be given to developing a more equitable and more
uniform system of habitat-protection requirements on private owner ships across
all land uses, establishing joint planning groups for entire river basins (or
subbasins), where private landowners can participate in land-use policy decisions,
investigating various incentives for landowners to practice improved
environmental stewardship, and expanding programs that involve the public in
monitoring and habitat-conservation projects. Those steps would benefit not only
salmon but virtualy al public values associated with aquatic-riparian ecosystems
(emphasisasin origind).

D. Pre-European Development Conditions

It isunredlistic to plan areturn—over alarge portion of the landscape—to the pre-European
development conditions under which salmon evolved in the Pacific Northwest (Gregory and
Bisson 1997). Nevertheless, estimates of these conditions provide points of reference for
understanding how watersheds have changed and illuminate the direction that rehabilitation efforts
should take for restoring the watershed, riparian, and stream channel functions that are most
important to the freshwater life stages of anadromous salmonids. Various studies summarized by
Botkin et al. (1995) show that since the beginning of European development in the Northwest,
there has been a significant reduction in the amount of forest cover over 100 years old.
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Members of NMFS' Landslide and Riparian Science Discussion Groups devel oped the following
general overview (shown in italics below) of pre-European development conditions in coastal

watersheds.®

Landdide Discussion Group:

1.

2.

Prior to development, coastal river systems experienced periodic slides.

Theriver systemsin their pre-devel opment state were characterized by patches of
sediment, large woody debris, and bedrock.

Extensive floodplains existed in the lower reaches of these water sheds.
Sediment retention was high due to the wood concentrations and floodplains.

The systems were dynamic. Fire, disease, and storms produced periodic pulses of
change in coastal watersheds.

Riparian Discussion Group:

1.

Stream and river channels were complex. Bedrock was present, but it was not as
continuous asit is at present.

There was a mix of partial and complete burns in the watersheds.
There existed a wide variation in sediment production within and among basins.
Sedimentation occurred in pulses due to mass failures.

I nstream sediment storage was enhanced and sediment transport was delayed by
structure (e.g., large wood, boulders, etc).

Historical wood levels were higher than current levels, and patches were larger.
Cycles in wood volumes were related to fire and flood cycles. There were periods
of large and small volumes of wood, particularly in upland areas.

*These points are summarized from discussion group meeting notes and do not represent the full details of the
topics discussed or suggest consensusin areas where it might not exist. They are provided to describe the general
content of the discussions.
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7. Beavers were numerousin larger, lowland reaches and in the transition areas
between uplands and lowlands.

8. Conifers were dominant in the uplands. Terraces typically had lower conifer
volumes than did the uplands. Mixed conifers and hardwoods were found in the
mid-elevation and lowland areas.

9. Riparian vegetation was variable. Conifersin riparian areaswere larger than

today.

10.  The composition of lowland vegetation during pre-development timesis poorly

under stood.

11.  Active floodplains were a dominant feature in coastal watersheds.

12. Lowland floodplains may have had large conifers, especially in the spruce zone.

13. Fish populations were abundant, stocks were numerous, and their life histories

were diverse.

Status of Coastal Water sheds

Gregory and Bisson (1997) stated that habitat degradation has been associated
with greater than 90% of documented extinctions or declines of Pacific salmon
stocks. It has been reported that up to 75% and 96% of the original coastal
temperate rainforest in Washington and Oregon, respectively, has been logged
(Kellogg 1992) and that only 10-17% of old-growth forests in Douglas-fir regions
of Washington and Oregon remain (Norse 1990, Spies and Franklin 1988) . . .
Approximately 80-90% of the origina riparian habitat in most western states had

The Oregon Coastal Salmon Restoration Initiative gives comprehensive descriptions of habitat-
related factors for decline for coastal salmon.  These include changes in channel morphology;
stream substrate changes, loss of instream roughness; loss of estuarine rearing habitat; loss of
wetlands; loss and degradation of riparian areas; water quality degradation (i.e., factors such as
water temperature, sediment, dissolved oxygen, biological conditions, toxics, ph, and stream
fertility); changes in flow; stream blockage/passage impediments; eimination of habitat; and direct
take (OCSRI 1997).

The BRT’ s status review (1997) provides detailed reviews of the coastal coho’s population status,
trends, and risks; it a'so summarizes attempts to quantify overall anadromous fish habitat 1osses
within the range of West Coast coho salmon:
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been eliminated (NMFS 1996). For example, Edwards et a. (1992) reported that
55% of the 43,000 stream kilometers in Oregon were moderately or severely
affected by non-point source pollution.

Large, deep-pool habitats are a particular requirement of high quality stream
habitat for coho salmon. FEMAT (1993) reported that there has been a 58%
reduction in the number of large, deep pools on national forest lands within the
range of the northern spotted owl in western and eastern Washington. Similarly,
there has been as much as an 80% reduction in the number of large, deep poolsin
streams on private lands in coastal Oregon (FEMAT 1993). Overal, the frequency
of large pools has decreased by almost two-thirds between the 1930s and 1992
(FEMAT 1993, Murphy 1995).

On private forest lands in coastal Oregon, large pools had decreased by an average of 80% when
surveys taken from 1934 to 1946 were repeated approximately 50 years later. Large pools are
important holding areas for adult anadromous salmonids migrating upstream and important
rearing areas for the juveniles of certain species (Hicks et a. 1991, Montgomery et a. in press).
Riparian areas and stream channels have been damaged by a wide variety of devel opment
activities in coastal watersheds, including agriculture, timber harvest, the use of splash dams,
stream cleaning, urbanization, and gravel mining (FEMAT 1993, Botkin et al. 1995, National
Research Council 1996, OCSRI 1997).

Botkin et al. (1995) described typical damage to riparian areas, floodplains and stream channels
from non-forestry development:

The depletion of riparian zones is most severe under agricultural, suburban, and
urban land use. In these areas, large riparian trees have been removed to allow
cultivation, efficient flood conveyance and view, and little recovery is ever allowed
... Inurban, commercial, and suburban land, the removal of riparian trees and the
simplification of channels through diking for flood control and channel stabilization
continue to spread with little regulation or mitigation. A fundamental difference
between riparian-zone depletion in forest lands and in other landsisthat in
agricultural and urban areas, the depletion is contiguous, permanent and
extreme, and the problem is one of re-establishing riparian-zone functions rather
than preserving them [emphasisin original document].

The most thorough documentation of alterations of channel and floodplain
morphology and riparian vegetation in an agricultural region was that done by
Sedell and Froggatt (1984) in the Willamette Valley. They found that logs had
been pulled from the river, floodplain sloughs had been blocked and drained, very
large roots, which provide buttresses against bank erosion and shelter for fish, had
been removed, and flow had been gradualy trained into a single channel. These
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changes have become permanent, resulting in a reduction of the valley-floor habitat
accessible to salmon, reduction in the range and variety of rearing habitat, and a
reduction in shade from the sun within these habitats. Along smaller rivers, we
observed bank erosion as aresult of clearing and cattle grazing, and in the lower
reaches of rivers draining to the north coast, we observed seemingly unregul ated
grading and training of small rivers by private landowners trying to protect their
property from river shifting or floods.

Botkin et al. (1995) also described the extent of agricultural development in western Oregon
salmon habitats:

Agricultural lands in western Oregon are heavily concentrated in the valley floors
of the Willamette and upper Rogue Rivers, and in portions of the Klamath Basin,
with smaller concentrations in the Umpqua Basin and along the lower reaches of
rivers draining into Nehalem, Tillamook, and Y aquina Bays in the northern coast
range. Of thetotal land areain the Oregon portion of the project’s study area,
approximately 10% isin agriculture. The percentage varies greatly among
watersheds, from a high of 30% in the Middle Willamette watershed to zero
percent in thirteen watersheds within the mgjor river basins. For example, the
Umpgua River basin includes 39,331 hectares in agriculture, which is only 3.2% of
the basin’ s total area, and the Rogue River basin has 51,905 hectaresin
agriculture, 3.9% of the total area (Table 5). Riparian habitat lossin agricultural
lands has not been documented as thoroughly as for forest lands, but our own field
observations, sparse literature, and anecdotal evidence from fishery scientists
indicate that, although localized, thislossis intense, and as noted previoudly,
usually permanent.

Coho and steelhead populations were significantly reduced in watersheds with high forest
fragmentation (cleared areas) in correlation regression analyses carried out by Botkin et a.

(1995). Although agricultural and urban lands may be the most highly altered salmonid habitats in

many coastal watersheds, habitat on forested lands is important today because most of the last
strongholds for anadromous salmonids are located in forested areas (G. Reeves, U.S. Forest
Service Pacific Northwest Research Station, pers. comm. in Riparian Discussion Group).

Roads, particularly roads to access timber harvest on state, Federal and private timber lands, are a

prevalent feature of the coastal landscape. In general, roads have been a primary source of
sediment impacts in developed watersheds (FEMAT 1993). Furnisset al. (1991) state that:

Roads may have unavoidable harmful effects on streams, no matter how well they are
located, designed or maintained . . . Roads modify natural hillslope networks and
accelerate erosion processes. These changes can ater physical processesin streams,

leading to changes in stream flow regimes, sediment transport and storage, channel bank
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and bed configurations, substrate composition, and stability of slopes adjacent to streams.
These changes can have significant biological consequences that affect virtually all
components of stream ecosystems.

Over the last century, forest practices have left many older roads and railroad grades, i.e., “legacy
roads’ on non-Federal forest lands in Oregon. These roads, built before the forest practices rules
of 1971, are not regulated by the ODF. There islittle information available on the density or
sediment delivery potential of the legacy roads. A 1988 monitoring effort found these older roads
were major sources of landdlides. A 1995 monitoring project revealed that 29% to 39% of the
forest roads surveyed on non-Federal lands deliver sediment to streams (ODF issues paper,
September 2, 1997). One rough estimate of legacy road density is one mi/mi>—compared to an
estimated three mi/mi2 for newer roads that are regulated by the ODF (K. Mills, ODF geologist,
pers. comm. with R. Baker, NMFS, 1996).

According to the ODF, the older roads, which were constructed under different standards:

“[H]ave in some cases created a ‘legacy’ of potential instability. Many landslides
over the last few years occurred as the result of construction practices of many
decades ago. Over-steepened fill and decomposing debrisin fills can fail years
after construction. Maintenance activities can reduce, but not eliminate, the
potential for landdides on these older roads’ (ODF issues paper, September 2,
1997).

Although legacy roads and the rest of the extensive road network present significant challenges to
the restoration of salmon habitat, it isimportant to recognize that roads on industrial forest lands
are the subject of amajor effort by private landowners under the OCSRI to prioritize and carry
out aroad risk reduction program.

Large wood in streams, a key element for forming the pools and channel complexity that benefit
salmonid habitat (Bisson et al. 1987), has been reduced through a variety of human activities that
include past timber harvest practices and associated activities, as well as the mandated cleanup
activities that removed wood from streams throughout the region from the 1950s through the
1970s (FEMAT 1993, Botkin et al. 1995). On forested lands in the Coast Range, non-random
surveys conducted by the Oregon Forest Industries Council indicate that only 17% of the ared’s
stream miles are at “desirable’ level (as defined by ODFW) for large woody debris pieces/mile,
and that only 23% arein a*“desirable” condition for large woody debris volume (OCSRI 1997).
These numbers may actually overstate the condition of coastal streams relative to historic
conditions, as reference conditions for the benchmarks (i.e., “desirable” and “undesirable’) were
taken from both managed and unmanaged watersheds (K. Jones, ODFW, pers. comm. with J.
Lockwood, NMFS, April 8, 1997). Thereislittle hope for natural riparian recruitment of large
wood into coastal streams in the near term on non-Federal lands—according to the OCSRI
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(1997) large riparian conifers are at desirable levels aong less than 1% of the streams on
industrial and non-industrial private forest lands.

Under Section 303(c)(2)of the Clean Water Act (CWA), water quality standards are made up of
the designated beneficia uses to be protected and narrative or numeric criteria designed to
prevent impairment of those beneficial uses. Oregon has designated anadromous fish passage,
salmonid fish spawning and rearing, and resident fish and aquatic life as beneficial usesto be
protected in coastal basins (OAR Chapter 340, Division 41). To protect these and other
beneficial uses, Oregon has also adopted specific numeric and narrative criteria that address
thermal conditions (temperature), chemical parameters (e.g., dissolved oxygen, pH, and toxic
substances), physical conditions (e.g., sedimentation), biological conditions, and the need to
prevent degradation of high quality waters (OAR Chapter 340, Division 41). All of these
standards are intended to work together to provide the thermal, chemical, physical, and biological
conditions salmonids and other aquatic life require to survive and thrive in coastal water bodies
(OCSRI 1997).

Water quality conditionsin Oregon’s coastal water bodies have been monitored and analyzed by
the DEQ (and others) for many years. Section 303(d) of the CWA requires each state to identify
waters for which the existing pollution control requirements are not stringent enough to achieve
state water quality standards. To prepare this "303(d) list," states must use al existing and readily
available water quality data. Thelist must be updated biennially. The DEQ recently prepared its
1994/96 303(d) list of water quality-limited water bodies. A summary of the results of that effort
shows that there are approximately 18,137 miles of streamsin Oregon's coastal basins. Of that
number, the DEQ assessed 6,086 stream miles (33.5%) using available water quality information.
Of the 6,086 stream miles assessed, 3,035 stream miles (49.9%) were found to be water quality-
limited, and 2,345 stream miles (38.5%) needed additional data or were of potential concern.
Only 706 stream miles (11.6%) of those assessed were found to meet all state water quality
standards (OCSRI 1997).

In Oregon, roughly 80% of the total stream miles assessed by DEQ for temperature (3656 miles
out of 4481) failed to meet the state's temperature standard. Of these, 2658 miles (or 59%) are
listed as temperature-impaired, and another 995 miles (roughly 21%) are listed as being of
potential concern for temperature. Over 60% of the stream miles not meeting the temperature
standard were in two basins in southwestern Oregon: the Rogue (with 913 stream miles listed
and 243 miles of potential concern) and the Umpqua (with 779 miles listed and 296 miles of
potential concern) (OCSRI 1997).

Migration barriers have significantly affected anadromous fish populations in the Pacific
Northwest (Botkin et a. 1995; National Research Council 1996). The prevalence of culverts and
road crossing structures that impede or block fish passage appears substantial. For example, in
the 532 fish presence surveys conducted in coastal basins during the 1995 survey season, it was
found that 14.8% (n=79) of the confirmed limits of fish use were due to human-created barriers.
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Road culverts make up the largest percentage (96%) of the barriers; various types of dams
congtitute the balance. An additional 2.6% of the surveys identified culverts that were impassable
to anadromous fish but had upstream populations of resident trout (OCSRI 1997).

The cumulative effects of land and water use over the past century have greatly altered the health
of river basinsin coastal Oregon. Spence et a. (1996) stated the problem as follows:

The widespread decline of salmonid stocks throughout much of the Pacific
Northwest has resulted from the cumulative effects of water- and land-use
practices, fish harvest, hatchery practices, and natural fluctuation in environmental
conditions. The term "cumulative effects’ has been used generally to describe the
additive or synergistic effects of these practices on ecosystems. Another
comprehensive definition of cumulative effectsis provided by Sidle (1989):
"changes to the environment caused by the interaction of natural ecosystem
processes with the effects of land use, distributed through time and space, or
both."

The National Research Council (1996) made the following statement regarding cumulative
effects:

Habitat disturbances can be "cumulative' in the sense that different factors acting
sequentialy or concurrently can limit population size or growth during different
phases of freshwater and estuarine rearing periods (Elliot 1985).

Although individual management activities by themselves may not significantly harm salmonid
habitats, incrementally and collectively they may degrade habitat and cause long-term declinesin
fish abundance (Bisson et a. 1992). Changesin sediment dynamics, streamflow, and water
temperature are not just local problems restricted to a particular stream reach, but problems that
can have adverse cumulative effects throughout the entire downstream basin (Sedell and Swanson
1984; Grant 1988). For example, increased erosion in headwaters, combined with reduced
sediment storage capacity in small streams, through the loss of stable instream LWD, can
overwhelm larger streams with sediment (Bisson et a. 1992). Likewise, increased water
temperature in headwater streams may not harm salmonids there but can contribute to
downstream warming (Bisson et al. 1987; Bjornn and Reiser 1991).

Members of NMFS' Landslide and Riparian Science Discussion Groups made the following
observations about current conditions in coastal watersheds relative to their best estimation of
pre-European devel opment conditions:*

“These points are summarized from discussion group meeting notes and do not represent the full details of the
topics discussed or suggest consensusin areas where it might not exist. They are provided to describe the general
content of the discussions.
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Landdide Discussion Group

1.

2.

Theriver systems all along the coast have been profoundly altered.

Theriver systems have been degraded by splash dams, intentional removal of wood,
altered frequency and magnitude of debris flows, lack of wood recruitment, reduction of
beaver populations, agricultural practices, and other causes.

The features of degradation are a chronic problem over a large portion of the coastal
water sheds and they have existed for a long period of time.

Increased debris flows have increased areas of bedrock in lower-order channels.

The total wood load in the watersheds has diminished over time and its component parts
are now smaller than they were before development.

The systems remain dynamic, but the processes of succession have been interrupted on a
broad scale.

Riparian Discussion Group

1.

Within a relatively short period of time, several decades or so, there have occurred more
abrupt deviations from previous cycles and variations and the rate of deviation
increased.

Modeling results indicate that a major portion of coho production historically occurred
in lowland habitats. These habitats were altered in the early 20th century and significant
declines in coho production occurred at that time.

Lowland floodplains have been converted to urban and agricultural development. Few
lowland conifers now exist.

Average tree age and size class distributions in riparian zones have become younger and
smaller.

Differing management policies altered riparian stand types and replanting led to
conifer-dominated stands. For example, harvest without replanting often led to
alder-dominated stands; harvest with restocking led to conifer-dominated stands.

Current volumes of instream wood are significantly lower, but remain variable. The size
of existing wood is smaller.
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7. The greatest reduction of instream wood volumes has occurred in the lower river reaches
and lower gradient valleys.

8. Beavers are now concentrated more in headwaters and persist at less than 10% of their
historical levels.

9. Sream channels have more exposed bedrock, which is variable between basins. Some
lower-reach channel incision has occurred and the physical features and connectivity of
off-channel depressions, side channels, and floodplain surfaces have been lost.

10. Channels are more effective at transporting sediment, and sediment retention times are
lower.

11.  Sediment production rates have increased on managed lands. These increases have
occurred in pulses (e.g., landslides) and from chronic sources (i.e., surface erosion from
roads).

12. Fire suppression is a dominant feature of land management.

13. Hydrologic disturbance regimes have not been significantly modified by hydroelectric
and storage dams in coastal watersheds. The magnitude and effect of peak flow
increases remain areas of technical debate. Small peak stream flows have been
increased locally, but the effects of these localized changes diminish downstream. The
change in the hydrologic regime does not in and of itself appear to be detrimental, but
possible changes in peak flows—coupled with channel instability, increased sediment
input, and other effects—could be detrimental. There are almost no quantitative data on
these phenomena.

14. Lowland stream temperatures are warmer, particularly in agricultural areas.

15.  Most fish populations and stocks are declining and are characterized by less diverse life
histories.

F. Objectivesfor Non-Federal Forest Landsin Coastal Oregon

1. NMES Objectives

Given the importance of salmon habitat on non-Federal lands in Coastal Oregon and the
substantial changes that have occurred since the beginning of European development, NMFS
proposes a set of objectives to guide the land management changes needed to conserve and
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restore habitat important to Oregon coastal coho. As stated earlier, the overall goal is not a
widespread effort to restore pre-European conditions. Rather, NMFS seeks a combination of
habitat protection, restoration, and rehabilitation to provide the proper functioning habitat
conditions needed to ensure the long-term survival of coastal coho salmon.

Proper functioning condition is attained when all of the individual habitat factorsin a watershed
operate together to provide a healthy aguatic ecosystem. Individual factors are measurable or
qualitative variables (e.g., stream temperature and degree of sedimentation). The “properly
functioning” values for those variables are determined by ascertaining (to the greatest degree
possible using the presently available information) what levels are necessary to ensure the long-
term survival of the species.

Because moving water habitats are inherently dynamic, proper functioning condition in these areas
is defined by the sustained presence of unimpaired natural processes that maintain habitat
productivity. Although the variables used to characterize functioning condition may entail
instantaneous measurements, the variables are chosen—using the best available science—to assess
processes, not states, and the proper functioning of these processes essentially constitutes a
species biologica requirements (described in Section 111. B. of this proposal).

Undeveloped or lightly developed watersheds (of which there are few in the Oregon Coast Range)
contain remnant intact aguatic systems. According to the National Research Council (1996), such
areas that are ecologically intact and fully functional can be protected by restricting, to the extent
possible, human activities that serioudly affect aquatic and riparian ecological functions. An
example of this level of protection would be the roadless areas in key watersheds of the
Northwest Forest Plan.

Degraded aquatic-riparian habitats that have the potential to recover functional characteristics can
be addressed through natural (passive) restoration, active restoration, or some combination of
both strategies. According to the National Research Council (1996), both strategies require the
activities that are causing degradation to cease. The difference in these two strategiesis the
amount of human intervention in the restoration process, although the ultimate goa in either case
is eventually to return to a self-sustaining, fully functioning ecosystem.

Where habitat changes are substantial and largely irreversible (e.g. due to channel constrainment
by major roads, stream channel incision, or floodplain loss), the full restoration of ecological
functions may not be possible, but some functions can be attained through habitat rehabilitation—
defined by the National Research Council (1996) as a combination of restoration and substitution
of artificial means for natural processes or features.

The NMFS believes these proposed measures, if implemented, will provide a high probability of
protecting and restoring the aquatic habitat important to coastal coho (as the MOA requires)
because:
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1. They are designed using the best available scientific information to maintain, restore, and
rehabilitate the essential functions of uplands, riparian areas, and stream channels that
sustain proper functioning aquatic habitat.

2. Interim measures would be applied on non-Federal forest lands across the landscape (as
are the current ODF rules).

3. They will encourage development of watershed-specific measures through watershed
analysis.

4. They are supported by efforts to protect coho habitat strongholds through the Northwest
Forest Plan (in the southern coastal basins) and negotiations on the proposed habitat
conservation plan for state lands (in the northern coastal basins).

The objectives below were derived from a variety of sources. These include the OCSRI (1997),
discussions with the ODF and Governor Kitzhaber’s staff, discussions with members of NMFS
Riparian and Landdlide Science Discussion Groups, and the Northwest Forest Plan. These
gualitative objectives are intended to complement the more quantitative objectives contained in
the OCSRI (Appendix V); they can thus be used as benchmarks to help measure the effectiveness
of the Oregon Plan. The NMFS helped develop many of the OCSRI objectives and generally
endorses them, although some of the objectives need to be refined as additional quantitative
information about our coastal watersheds is developed. Also, NMFS expressed other reservations
about some of the OCSRI objectivesin its analysis of habitat factors for decline of coastal coho
(April 24, 1997, memorandum from Elizabeth Gaar, NMFS, to Jacqueline Wyland, NMFS).

Management across non-Federal lands in coastal Oregon should be designed to maintain and
restore properly functioning habitat and overriding ecosystem processes in a timely manner, and
thus meet the following ecological objectives over time.

1. Maintain and restore the spatial and temporal connectivity of salmonid habitat within and
between watersheds. Improve understanding of floodplains and their vegetation, develop
strategies for restoring this vegetation, and rehabilitate floodplain topography to restore
hydrologic connections (i.e. surface and subsurface flows) between streams, floodplains,
and uplands.

2. Maintain and restore the native compositional and structural diversity of plant
communities in riparian areas and wetlands and thereby provide adequate summer and
winter thermal regulation, supply organic input of leaves and insects, filter surface erosion,
maintain bank stability, and supply enough well-distributed coarse woody debris to sustain
stream channel complexity and stability.
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Increase the number of mature treesin riparian areas, landslide-prone areas, runout paths,
and deposition zones. Thiswill increase delivery of large woody debris to coastal streams
over time. The objective is to achieve a mature forest condition in the riparian areas along
all perennial streams.

Maintain and restore the water quality necessary to support healthy riparian, aguatic, and
wetland ecosystems. Reduce the number of state-listed water quality-limited streams. In
the near term, increase shading in open reaches of perennial streams—particularly in
lowlands—to reduce elevated stream temperatures, and explicitly protect wetlands. In the
long term, approximate the natural character of shade in mature and late-successional
stands along forested reaches.

Maintain and restore the sediment regime that supports, through channel morphology and
substrate conditions, salmonid survival, growth, and reproduction in geologically-suitable
reaches. Elements of the sediment regime include the timing, volumes, rates, and
character of sediment input, storage, and transport. In the near term, reduce and minimize
human-induced inputs of sediment into streams (e.g., from landdlides, roads, and harvest
units in forest lands) to minimal amounts.

Reduce and minimize the risk of landslides (which will affect their rate, magnitude,
composition and therefore their consequences) from roads and harvest units to a minimal
level, and increase the amount of large wood in landdides. When analysis tools become
advanced enough to allow watershed-specific targets to be developed and justified,
manage landdlide risk so that forest practices will not adversely affect coho salmon habitat.

Maintain and restore sufficient instream flows to create and sustain riparian, aquatic, and
wetland habitats, and retain patterns of sediment, nutrient, and wood routing. The timing,
magnitude, duration, and spatial distribution of peak, high, and low flows should be
maintained where optimum and restored where they are not.

Increase the size and number of intact, functional local habitat refugia (e.g., floodplains,
off-channel ponds, and tributary junctions) and watershed-scale “survival areas’ (National
Research Council 1996) by increasing short-term habitat protection under reduced-risk
management. Thiswill buffer the effects (and reduce the risks) of future development
activities and disturbances until average habitat conditions have improved throughout
coastal basins. Where key watersheds are unavailable under the Northwest Forest Plan,
use blocks of state land with high-quality habitat to create the survival areas at the
watershed scale.

Given the importance of beaver ponds in salmonid rearing habitat, and as sediment traps,
improve riparian conditions and beaver management (at the watershed scale) to increase
and maintain the number of well-distributed beaver populations.
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In addition to meeting objectives of the coho salmon MOA, the measures contained in this
proposal meet many of the objectives of other regulatory agencies involved in land management in
the Oregon Coast Range. The U.S. Environmental Protection Agency (EPA) submitted
comments (contained in Section V111 of this draft) on an earlier draft of this proposal indicating
that NMFS' objectives were “consistent with the direction EPA istaking in its policies and
programs under the Clean Water Act (CWA) and Coastal Nonpoint Pollution Control Program
under Section 6217 of the Coastal Zone Act Reauthorization Amendments of 1990 (CZARA).”
The EPA also stated that “the proposed interim measures outlined in Section V.A. are compatible
with EPA’s policy positions concerning both CWA implementation and CZARA Section 6217
issues and would satisfy many of EPA’s outstanding concerns.” Moreover, the U.S. Fish and
Wildlife Service (FWS) analyzed the earlier draft proposal and indicated that the measures would
benefit certain amphibians and resident fishes more than would the current forest practice rules.
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V. ALTERNATIVE MEANSTO ACHIEVE OBJECTIVES

As part of the effort to develop this proposal, NMFS asked members of the Riparian and
Landdlide Discussion Groups to review and comment on four sets of forest management
practices.

1. The current Oregon Forest Practice Rules (Rules) with additional measures from the
Coastal Salmon Recovery Initiative (OCSRI).

2. The Northwest Forest Plan (i.e., the Aquatic Conservation Strategy for Managing Habitat
for Late-Successional and Old-Growth Forest Related Species within the Range of the
Northern Spotted Owl).

3. The Port Blakely Tree Farms Habitat Conservation Plan (HCP) in southwest Washington
(approved July 1996).

4, A “generic proposal” largely based on several completed and in-process HCPs in western
Washington, Oregon, and California

Additionally, members of the Landslide Discussion Group reviewed a strategy proposed by
Louisiana-Pacific in Californiafor coarse screening sope stability.

These sets of forest management practices were selected to provide reviewers with a range of
forest practices designed to conserve habitats for anadromous salmonids in various coastal forests
of western Oregon, Washington, and California. Other sets that were not selected for review
would lie generaly within the management range of those reviewed. Individual reviewers were
also asked to offer any alternative measures they judged appropriate.

A. Description of Sets of Management Practices

Oregon Forest Practice Rules.

The Forest Practice Rules, which were extensively revised in 1994, were further enhanced by a
number of voluntary measures described in the 1997 OCSRI. During development of the 1994
revisions, the ODF prepared severa reports on the technical rationales for the specific measures
(e.g., Report on the Analysis of Proposed Water Classification and Protection Rules, 1993, and
Modeling Woody Debris Inputs and Outputs, 1993). These reports provide the data and analyses
that support the goals, statements of purposes, desired future conditions, and prescriptions in the
revised rules. Forested lands managed under the rules lie mostly in the headwaters and transition
zones of coastal watersheds.
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The Northwest Forest Plan.

Managing Federal lands under the Northwest Forest Plan’s Aquatic Conservation Strategy takes
into account seven key items. Objectives; relatively extensive riparian reserves (including
landdlide-prone areas) that can be adjusted by watershed analysis; key watersheds; standards and
guidelines; watershed analysis; watershed restoration; and monitoring for compliance and
effectiveness. An estimated 30% of the Oregon coastal coho habitat is within Federal ownership.
Federally-managed lands are mostly situated in the headwaters and transition zones of coastal
watersheds. Aquatic habitat quality varies across watersheds, depending on past management
intensity, but it is generally better than on non-Federal lands.

The Port Blakely Tree Farms HCP in Southwest \WWashington.

The Port Blakely HCP covers 8000 acres in the Willapa Hills of southwest Washington. Lands
are managed for a 70- year rotation, with several periodic commercia thinnings. Most of the
forests and riparian areas now contain 50- to 70-year old conifers. Conservation measures in the
HCP were developed to maintain streams that are now generally considered to be productive
habitats. Riparian areas along fish-bearing streams will be protected during timber harvest and
managed to achieve a mature forest condition. Landdlide-prone sites will be identified and no
harvest will be allowed on high-hazard sites. Partial harvest will be allowed on moderately
unstable sites. Roads have been comprehensively inventoried and scheduled for upgrades within
the first five years of the HCP. Although watershed analysis has not been conducted in the area,
the landowner has addressed key questions similar to those in the mass-wasting and surface
erosion modules of the Washington State watershed analyses (e.g., regarding surface erosion and

fish passage).

The Generic Alternative.

The generic aternative was developed as a blend of conservation measures that could be applied
to typical industrial forest lands in western Washington or Oregon. Specific measures would need
to be tailored to the lands and operations of a particular landowner. Its key elements are:

1. Management objectives for resource protection.
2. Watershed analysis.
3. Protection of perennial streams with riparian buffers that have inner no-harvest zones

(measured outside of any floodplain or channel migration zone), and outer management
zones designed to grow large trees.

4. Protection of seasonal streams with riparian buffersthat are less restrictive than along
perennial streams.

5. Plansto inventory al roads and upgrade all sites that could potentially impact fish habitats.
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6. | dentification and protection of high-hazard sites in landslide-prone areas.
7. Monitoring for compliance and effectiveness.

B. Evaluation of Setsof Management Practices

Overview of the physical aguatic system.

The members of the Riparian Discussion Group developed an overview of the physical aquatic
system in order to describe the relative contribution of the forested landscape to salmon
conservation in the context of coastal watersheds. Thelr findings are described in italics below.
There are five principal parts of the physical aquatic system:

a. Small, intermittent streams in steep headwaters.

b. High-gradient, perennial streams.

C. Transition zone between high-gradient and low-gradient areas (channel gradients of
about 1% to 8%).

d. Low-gradient areas (i.e., valley bottoms) containing terrace tributaries and small streams
which are especially important for rearing.

e Estuaries.

The upland streams in part (a), above, would be suitable for protection and rehabilitation.
These areas affect temperatures and sediment levels and provide some wood downstream. The
low gradient areas (d) that generated the greatest historical coho production and have
experienced extensive losses. The largest changes have occurred in the low gradient areas and
estuaries and these areas are most in need of improvement.

To protect and rehabilitate coho habitat, the initial focus should be on small streamsin the
transition (c) and low-gradient areas (d) of the watershed. Headwater areas (a) will require
more time to improve. Work in the transition zone (¢) may produce the most rapid results. The
highest priority for action isin the small streamsin low gradient areas (d). Some quick response
may be achievable there, but the process may be complicated by diverse land ownership and
management objectives.

Evaluation procedure.

The Riparian and Landslide Science Discussion Groups each developed a set of habitat-related
objectives (later referred to as “ranking objectives’) that each group member used individualy to
assess and rank each set of management practices (Appendices Il and I11). The NMFS asked the
members of each discussion group to use the following scale to rank each package of measures
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for the likelihood that it would meet the ranking objectives over time (assuming that the means
were fully implemented).

Strong weight of evidence that measures will meet the objective(s).
Likely to achieve objective(s).

Uncertain ability to achieve objective(s).

Unlikely to achieve objective (3).

Strong weight of evidence that measures will not achieve objective(s).

agrwNhpE

The NMFS also asked each of the reviewers to: Comment on the technical feasibility of
implementing the measures in each set; identify any barriersto full implementation and describe
how they could be reduced or eliminated; comment on the strengths and weaknesses of specific
components in each set; and recommend additional measures that may be needed to achieve the
objectives.

In the summaries of comments received below, NMFS provides more details on the evaluation of

the Oregon Forest Practice Rules as enhanced by the OCSRI measures than the other measures
packages, due to the obvious importance of this set of measures.

Evaluation of Oregon Forest Practice Rules.

Rankings.

Members of the Riparian Discussion Group variably rated the ability of the existing Rules (as
enhanced by the OCSRI) to meet the ranking objectives. Some members were not comfortable
providing written rankings of the measures sets, preferring to emphasize comments on strengths
and weaknesses, technical feasibility, and implementation barriers. The rankings, discussed in
one of the meetings, were mainly in the range between likely and uncertain to meet the objectives
for the areas of mass wasting and road maintenance and construction; between likely and unlikely
for general riparian protection; uncertain for riparian protection of small non-fish-bearing streams;
and uncertain to unlikely for restoration objectives. Several members thought some kind of
watershed-scal e assessment was needed to meet watershed-scal e objectives.

Most members of the Landslide Discussion Group gave ratings ranging from “unlikely” that the
ranking objectives would be met to “strong weight of evidence” that ranking objectives would not
be met for the existing Forest Practice Rules with the OCSRI enhancements. Only one member
gave a higher rating (uncertain) of the Rules ability to meet the ranking objectives.
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Srengths/weaknesses of unstable slope delineation and protective measures.

Some members of the Landslide Discussion Group noted that the Rules (plus the OCSRI) had
severa strengths. These included: A recognition and definition, in a general way, of “high-risk
sites’ for landdides; and research and monitoring studies to assess the effectiveness of current
forest practices. Most members of the Riparian and Landdlide Discussion Groups found weak
elements of the Rules (plus OCSRI) in thisarea. They noted that the Rules lacked criteria or
methodology for delineating areas with high risks of mass wasting, lacked criteriafor approving
or rejecting written plans required in these areas, and lacked a provision for prohibiting harvest or
roads in these areas, when needed. Two of the members of the Landdide Discussion Group said
the absence of watershed analysis was a weakness that precluded the ability to tailor land
management to specific landscapes. One member of the Landslide Discussion Group thought the
Rules (plus the OCSRI) did not recognize the role of root strength on slope instability. One
member noted that there was no evaluation of the consequences of mass wasting (e.g.,
recognition of debris-flow or channels prone to dam-break floods), nor any account of how that
may affect the hazard or risk rating.

Srengths/weaknesses of riparian delineation and protective measures.

Severa members of the Riparian Discussion Group noted that the Rules (plus the OCSRI) were
weak with respect to the small size of riparian areas protected, particularly for small streams.
Further, there was uncertainty about which small streams would be protected, particularly for
seasonal streams, and there appeared to be only a small chance that any large trees would ever
reach the streams because of the likelihood that they would be harvested over time. Severa
members of both the Riparian and Landslide Discussion Groups emphasized the need to grow and
protect large trees along small streams (particularly those associated with landslide initiation and
runout zones) to increase large woody debris loading in larger streams downstream.

Strengths/weaknesses of road maintenance and construction measures.

Two members of the Landslide Discussion Group noted potentially positive outcomes from the
voluntary road risk reduction program on industrial forest lands. Several members of the
Landslide Discussion Group thought criteria were needed to allow roads to be approved or
rejected on unstable sites. The current requirement under the Oregon Rules (plus the OCSRI) to
design stream crossings for a 50-year peak flow was seen as an improvement over earlier
practices, but some of the Riparian Group members still considered it inadequate for meeting the
objectives. Some members noted there are no guidelines or incentives for reducing overall road
density, moreover there is no requirement to prepare road maintenance plans. Some members of
both discussion groups noted that while the intent of the Rules for road-related resource
protection is clear, the outcomes remain uncertain given the large amount of discretion in the
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Rules regarding road maintenance. One member noted the need to guide road drainage
management and other corrective actions taken during and after floods and other catastrophic
events.

Srengths/weaknesses of water shed analysis and links to subsequent measures.

Several members of both Discussion Groups stated that the lack of an existing watershed analysis
was a significant problem in that there was thus no method for selecting sites and techniques to
protect or restore habitat, nor any means to guide development of site-specific measures. For
example, landowners attempting to address landslides and their impact on fish habitat would be
hampered without such an assessment. “Without a broad geographic perspective, landowners
might assume that the individual effects of specific practices are not a factor in aquatic habitat
degradation when in fact they may be a key to understanding and controlling habitat impacts,”
noted one member.

Strengths/weaknesses of restoration measures.

Several members of both the Riparian and Landslide Discussion Groups noted that restoration
measures in the Rules suffered from the lack of a watershed perspective in that they might not be
widespread enough to make a significant difference. One member said the provision for a*“ credit”
allowing extraremoval of riparian trees when wood is placed in streams would be detrimental to
long-term recovery of riparian areas. Another member said:

Unless there is an improved understanding of (1) historical land use practices that have
altered salmonid habitats, (2) hydrogeomor phic disturbance regimes and landforms, (3)
the ecological functions of riparian vegetation, and (4) delineation of ecologically intact
reference sites within specific water sheds, a continuation of instream enhancement
projects will have a high likelihood of additional resource degradation.

Technical feasibility and barriers to implementation.

Severa Discussion Group members noted that the voluntary nature of the enhancementsin the
OCSRI made their implementation uncertain. One member was concerned that the rules
discouraged active management in the inner riparian zone and that this had negative long-term
implications for riparian vegetation. One member noted that while the existing rules suffer from
uneven application and enforcement, increased monitoring and scrutiny under the OCSRI would
improve implementation. One member spoke of the need to provide better guidance for
corrective actions after catastrophes (e.g., floods, mass failures, and fires). One member of the
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Landslide Discussion Group thought the “burden of proof” needed to restrict land owner actions
under the under the current Rules was a problem.

Members of the Landdlide Discussion Group generally considered the measures in the Rules (plus
the OCSRI) feasible, although one member said that feasibility could not be determined as there
was no assessment of unstable dopes. Membersidentified a number of barriers to the Rules
implementation. One member said there is no practical and up-to-date method for site-specific
identification and evaluation of potentially unstable ground, and that any such methodology
should be reviewed by experts. One member said that because identifying of "high risk areas’ and
"high risk sites’ seemed to rely primarily on the landowner/operator, there might be great
variability in interpretation of high risk areas and sites, particularly since the definition of such
zonesisbroad. Severa members noted that the scarcity of field personnel with the education and
experience to determine “high-risk sites” was a barrier to implementation. Also, the Rules do not
appear to use a no-road or no-harvest option very often—suggesting a barrier to mitigating
landgliding. One member said the measures lacked adequate compliance monitoring.

Evaluation of Northwest Forest Plan

Some members of the Discussion Groups noted some specific shortfalls in this Federa strategy,
they are: (1) Thelack of watershed analyses to date; (2) the watershed analysis process is isolated
from project planning;(3) the lack of a clear, consistent process for delineating landslide-prone
areas, (4) the widespread efforts to add structures to streams without explicit goals, effectiveness
monitoring, or rigorous experimental design.

Evaluation of Port Blakely Habitat Conservation Plan (HCP)

Members of the Discussion Group noted that the riparian conservation measures in the Port
Blakely HCP, while appropriate for maintaining properly functioning riparian conditions, may not
be rigorous enough to allow passive restoration of forested streams that are now in generally
degraded conditions. Members of the Landslide Discussion Group had reservations about specific
details of identifying possible mass wasting sites and protecting them. However, the road
management provisions of this HCP could be a useful model for coastal Oregon.

Evaluation of Generic Proposal

Conservation measures included in the generic proposal come close to prescribing management
that will both protect existing high-quality habitats and provide for passive restoration of currently
degraded streamscapes. Specific weaknesses noted by the scientists include: (1) There should be
a commitment to reduce road density; (2) watershed analysis needs clear goals for assessing and
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restoring natural processes and should include strong assessments of fish distribution, stock
status, and key habitats; (3) effectiveness monitoring should be reported at intervals of three to
five years and should be linked to adaptive changes in management; and (4) there should be a
specific level of risk for which to manage.

Recommendations for Additional M easures

Members of the Riparian Discussion Group provided the following recommendations for
additional measures. (1) Increase Riparian Management Zone (RMZ) size (and reduce activities
in them), particularly for smaller streams; (2) identify watersheds to serve as short-term refugia
and alow little or no timber harvest in them; (3) develop and use a simple, effective watershed
analysis process; (4) manage near-stream areas to ensure tree regeneration; and (5) improve
lowland streams and floodplains as well as forested lands. Several members of both discussion
groups commented on the importance of retaining trees downstream of landdlide initiation Sites to
reduce landslide runout distance and provide large woody debris.

Several members of the Landslide Discussion Group recommended a specific protocol for
delineating landdlide hazards; they advocated an explicit authority to control practices on private
and public lands (including harvest and road mitigation or specia management measures) with an
option of "no cut" restrictions in “high hazard” areas. One member recommended a variety of
management measures for “moderate hazard” areas; these included the use of extended rotation
ages, partia harvests, low road densities, long-reach skyline systems, and minimal levels of
burning and herbicide use for site preparation. Some members recommended using a “coarse
screening process’ for landdlide hazard mapping. One member emphasized the importance of
upgrading and maintaining the existing road system and setting standards for new roads on steep,
landdlide-prone terrain.

Some members recommended devel oping continuing education programs to train land managers
and technical specialistsin dope stability considerations. One member also recommended that the
Oregon State legidature fund a hillslope geomorphology faculty position in the Geosciences
department at either University of Oregon or Oregon State University in order to increase the
pool of professionalsin the region who receive formal training in hillslope processes. It was also
suggested that the region develop a program to conduct basic research on watershed processes
and applied research on management-related issues.

One member recommended that monitoring data be formally collected as a part of adaptive
management efforts and suggested a periodic (5-year) review of watershed analyses, management
plans, and monitoring data. One member recommended that NMFS hire personnel with the
geomorphological expertise to participate in and evaluate watershed analyses.
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V. DRAFT NMFS PROPOSAL ON OREGON FOREST PRACTICES AND OTHER
APPROACHES

As aresult of the work done by the Science Discussion Groups—as well as additional reviews of
available literature and salmon protection and restoration plans—NMFS has devel oped the
following draft proposal for discussion with the Oregon Board of Forestry Advisory Committee.
This proposal reflects NMFS' current thinking on what changes in Oregon forest practices are
needed and appropriate. It isfollowed by a number of other approaches that NMFS has used—in
conjunction with Washington state government and a member of the forest products industry—to
develop acceptable long-term agreements for conserving salmon populations.

A. Default Interim Measures

The following interim conservation measures should be employed to help ensure salmon surviva
until a scientifically-validated procedure for watershed analysis is developed and implemented in
the Oregon Coast Range. These measures are designed to give a high probability of protecting
and restoring the aquatic habitats important for Oregon coastal coho on Oregon forest lands. The
NMFS expects that in many areas, site-specific measures will be developed using information
obtained through watershed analysis. The successful outcome of this scenario depends not only
on devel oping watershed analysis procedures, but also on developing an intergovernmental
institutional structure that would review and approve (or reject) proposed measures following
watershed analysis. Table 2 provides a synopsis of the measures and compares them to existing
practices. The NMFS' proposals for watershed analysis are given in Section V1.

Although the interim measures are designed to provide a high probability of restoring and
recovering Oregon coastal coho, the measures are not as conservative as Federal aquatic
management has been previoudly (e.g., as detailed in the Northwest Forest Plan). The
conservative nature of these interim measures reflects the natural variability of habitats and fish
populations and acknowledges the natural disturbance regimes of coastal watersheds. The degree
of risk for which steep forest lands would be managed to avoid shallow landdlides is low, though
difficult to quantify, thus reflecting the uncertainty inherent in identifying landslide-prone sites.
Nonetheless, the Oregon coast may aready have an elevated rate of diding (relative to the rates
before European arrival) and this condition will likely be maintained for some time even if forestry
actions were to stop today (Benda and Dunne 1997a, 1997b, and Benda et a. in press).

These interim measures are intended to be flexible because they may be replaced with equivalent
(or more conservative) site-specific measures where needed to meet regulatory requirements or
conservation objectives. After completing watershed analys's, replacement measures also should
give aguatic resources equivalent or better protection. The ODF, ODFW and DEQ should review
these measures and make this determination. It is expected that this determination will use
information gathered during watershed analysis.
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1. Riparian and Stream Protection

Floodplain.

The presence and extent of a 100-yr floodplain or channel migration zone should be determined.
This area, where present, typically includes low terraces, side channels, and associated wetlands.
One ssimple way to estimate the width of this zone is by determining how wide the stream would
beif it contained water flowing at twice its bank-full depth (Rosgen 1996). Where technical
specialists are available (e.g., hydrologists or fluvial geomorphologists), floodplains should be
locally delineated based on the best professional judgement. The entire stream channel and
floodplain should be protected as a unit.

Differentiation of fish-bearing- vs. non-fish-bearing streams.

This should occur before management operations are prescribed. Ideally this would be based on
field checks of fish distribution limits (e.g., usng ODFW Stream Survey Protocols). Stream
segments where road crossings or habitat manipulations that have blocked fish passage but where
passage restoration is feasible should be defined as fish-bearing streams. Without field
confirmation of the limits of fish distribution, stream segments in the areas of a proposed action
should be treated as fish-bearing if conditions would allow fish to be present (e.g., if the channel
gradient isless than 20%).

Fish-bearing streams.

A Riparian Management Zone (RMZ) should be delineated along each side of the channel. The
width of this RMZ would be based on the height of one site-potential tree. The RMZ would be
measured horizontally from the outer edge of any floodplain or channel migration zone. The
RMZ would be extended to include streamside areas of highly unstable soils (e.g., inner gorges),
seeps, or springs. Where windthrow is likely, the RMZ should be extended onto drier soils.

Within the RMZ, an inner zone 30 feet in width should be established; this represents one-haf the
crown diameter of atypical mature hardwood tree. Thisinner zone is designed to filter sediment
and maintain stream-bank rooting strength. Generally no timber harvest or ground-based
equipment operations should be allowed in the inner zone. Limited thinning, by retaining relative
density® (Curtis 1982) of at least 50 (English units) at all times, is allowed within the inner zone to

® Relative density (RD) isaterm used by foresters to describe even-aged stands of Douglasfir, that
incorporates both average tree diameters and total cross-sectional area of tree boles (i.e., basal area). RD equals basal
area divided by the square root of the quadratic mean stand diameter. Unlike basal area, RD can be used in forest
management to describe stand conditions of crown closure and mortality from competition. The RD is commonly
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encourage rooting of densely-spaced young conifers while providing some natural mortality that
could contribute LWD to the stream.

The remaining width of the RMZ would be managed to grow mature forest conditions typical of a
80- to 200-year old stand at that site. No more than two entries for timber management would
occur per 50 years, and they would be spaced no closer than 15 years apart. No salvage logging
of dead, dying, or down trees would occur within the RMZ. Yarding and felling should be
directed away from the inner zone. Any yarding over the inner zone would require full
suspension, and any trees within the RMZ that are damaged by cable yarding would be retained.

A relative density (Curtis 1982) of at least 30 (English units) would be maintained during any
timber harvest. The fullest and largest diameter trees in the RMZ should not be harvested. After
the RMZ attains mature forest conditions—measured against the best available reference sites—
there would be no further management and the stand should be allowed to grow.

A written plan should be required for timber harvest within an RMZ. Written criteriafor
approving written plans for management activitiesin RMZs should be developed by ODF in
cooperation with other state and Federal agencies. These criteria should include provisions for
compliance monitoring and adaptive management. Also, watershed analysis could be useful to
determine stream reaches where active forest management would be desirable to encourage
development of mature forest conditions that would enhance LWD recruitment.

Riparian sites that are dominated by hardwood trees include some sites that are expected to be
disturbed over the long term by floods, debris flows, or other natural processes—so conifers
would rarely dominate at any time. Other hardwood-dominated sites represent a legacy of conifer
removal and would be suitable for silvicultural manipulation to replace alder with conifers.
Hardwood conversion projects need to maintain shade and retain the values of existing conifers
and durable hardwoods growing in the RMZ (e.g., myrtle and maple). If red alder is removed,
these other trees species should not be removed.

Channels that are susceptible to debris flows—the determination should be based on previous
events or modeling of local topography—should have barrier trees retained around aluvia fansto
reduce debris flow runout distance and add to LWD to deposition reaches in streams. This would
include all trees (ideally mature conifers) within one-half of a site-potential tree height of both
sides of the fan. Managing for late-seral trees downstream of landslide-prone sites would aso be
expected to ameliorate impacts on the channel (see section on Mass-wasting for specific measures

expressed, in English units, as a range between zero and one hundred, where open-growing stands are <30, stands
devel op a closed canopy and begin competition mortality at about 55, and the maximum size-density relationship is
attained at RD equal to 100. Maximum stand growth occurs between about RD 30 and 55. RD is considered much
more objective and repeatable than canopy or crown closure. For well-stocked Douglas-fir stands, 70% crown closure
isequivalent to RD 35to 40. Theterm is more commonly used for even-aged upland stands than to prescribe
management of riparian forests, which are typically uneven-aged and sparsely stocked with avariety of tree and shrub
species.
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to protect runout zones below potentially high-hazard slopes with a high likelihood of delivery to
astream).

Perennially-flowing non-fish-bearing streams.

A Riparian Management Zone (RMZ) should be delineated along each side of the channel. The
width of this RMZ would be two-thirds of the height of a site-potential tree. The RMZ is
measured horizontally from the outer edge of any floodplain or channel migration zone. The
RMZ is extended to include streamside areas of highly unstable soils (e.g., inner gorges), seeps, or
springs. Where windthrow is likely, the RMZ may be extended onto drier soils.

Within the RMZ, an inner zone 30 feet in width should be established; this represents one-haf the
crown diameter of atypical mature hardwood tree. Thisinner zone is designed to maintain
stream-bank rooting strength and filter sediments. Generally no timber harvest or ground-based
equipment operations should be allowed in the inner zone. Limited thinning, by retaining relative
density (Curtis 1982) of at least 50 (English units) at al times, is alowed within the inner zone to
encourage rooting of densely-spaced young conifers.

The remaining width of the RMZ would be managed to grow mature forest conditions typical of a
80- to 200-year old stand at that site. Silvicultural manipulation toward mature forest conditions
is allowed without watershed analysis. No more than two entries for timber management would
occur per 50 years and they would be spaced no closer than 15 years apart. No salvage logging
of dead or down trees would occur within the RMZ. Yarding and felling should be directed away
from theinner RMZ. Yarding over the inner zone would require full suspension, and any trees
within the RMZ that are damaged by cable yarding would be retained. A relative density (Curtis
1982) of at least 30 (English units) would be maintained during any timber harvest. The fullest
and largest diameter trees in the RMZ should not be harvested. After the RMZ attains mature
forest conditions—measured against the best available reference sites— there would be no further
management and the stand should be allowed to grow.

A written plan should be required for timber harvest within an RMZ. Written criteriafor
approving written plans for management activitiesin RMZs should be developed by ODF in
cooperation with other state and Federal agencies. These criteria should include provisions for
compliance monitoring and adaptive management. Also, watershed analysis could be useful to
determine stream reaches where active forest management would be desirable to encourage
development of mature forest conditions that would enhance LWD recruitment.

Channels that are susceptible to debris flows—the determination should be based on previous
events or modeling of local topography—need to have barrier trees retained around alluvia fans.
These include all trees (ideally mature conifers) retained within one-half of a site-potential tree
height of both sides of the outermost channels of the fan. Managing for late-seral trees
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downstream of landdlide-prone sites would also be expected to ameliorate impacts on the channel
(see section on mass-wasting for specific measure to protect runout zones below potentially high-
hazard slopes with a high likelihood of delivery to a stream).

Seasonally-flowing non-fish-bearing streams.

A Riparian Management Zone (RMZ) should be delineated along each side of the channel. The
width of this RMZ would be one-half the height of a site-potential tree (i.e., 75- to 100-feet on
the Oregon Coast). The RMZ is measured horizontally from the outer edge of the annual channel
or any floodplain or channel migration zone. The RMZ is extended to include streamside areas of
highly unstable soils (e.g., inner gorges), seeps, or springs. This RMZ may be partially entered for
limited silvicultural treatments aimed at growing and retaining mature trees (e.g., pre-commercial
and commercial thinning). Within the RMZ, arelative density of at least 30 would be maintained,
while retaining the largest trees and allowing the greatest likelihood of recruiting woody debris to
the stream. Note that RMZ widths include allowances for windthrow of about 15% within the
first decade after the canopy has been removed in the adjacent upland forest, so there would
generaly not be a need to extend this RMZ to account for windthrow.

For side slopes less than 30%, the entire RMZ should be should be managed as provided above.
For side-slopes over 30%, the following should apply: Delineate the first 30 feet from the edge of
the channel, or 30 feet from the outer edge of an unstable area, or the extent of an inner gorge
(where present), whichever is greatest, as a no-harvest inner zone. Thisinner zone is designed to
maintain stream-bank and unstable area root strength, minimize sediment delivery from surface
erosion, and help provide LWD for sediment storage. No ground-based equipment or yarding
operations would occur in this zone. Between thisinner buffer and the outer RMZ boundary, the
following restrictions apply:

. Fell timber away from these watercourses. Y ard with at least partial suspension or
low-pressure ground-based equipment. Avoid locating tail-holds or guy stumps
adjacent to streambanks, or within an inner-gorge. Avoid overloading
streambanks with yarding debris. Retain all down wood, except for dash (defined
as branches and limbs less than four inches in diameter, bark and split products).

. Avoid road work and any ground-disturbing timber harvest activities during wet
periods (typically more than two inchesin 24 hours). Assess areas of exposed soil
disturbed by roading or yarding for mitigative treatments (e.g, placing organic
debris across yarding roads to reduce erosion, mulching with straw, and grass
seeding). Avoid locating roads, borrow-pits or landings on the aluvial fans of
these watercourses. Manage and improve roads to minimize delivery of sediments
and water into these channels. Avoid introducing ditch drainages into existing
watercourses.

Draft Proposal on Oregon Forest Practices — February 17, 1998 Page 45



Channels that are susceptible to debris flows—the determination should be based on previous
events or modeling of local topography—should have barrier trees retained around alluvial fans.
Thiswould include all trees (ideally mature conifers) within one-half of a site-potential tree height
of both sides of the fan. Managing for late-seral trees downstream of landslide-prone sites would
also be expected to ameliorate impacts on the channel (see section on Mass-wasting for specific
measure to protect runout zone below potentially high-hazard slopes with a high likelihood of
delivery to a stream).

2. Road Management Plans

In order to protect anadromous fish, roads would be constructed, reconstructed, maintained, and
operated in such away that only a minimal amount of road-related sediment reaches
watercourses, fish movement is not restricted, the natural drainage network and hydrology are
maintained, and chemicals do not come in contact with water. The best way to avoid these
impacts may vary depending on the landscape and the proposed action. Due to the dense road
networks already existing on most forest lands in Oregon, it may be difficult to avoid adverse
effects on salmon habitat at the project level. Therefore, NMFS encourages the devel opment and
implementation of aroad management plan at the ownership or, preferably, the watershed-scale,
before further timber management takes place, including emergency and exemption activities. A
road management plan should be submitted to the State Forester for review and approval.

The road management plan should describe the measures designed to ensure fish passage for all
life stages; upgrade stream-crossing structures to accommodate a 100-year design flow (including
likely debris); assess and either relocate or decommission any existing roads on potentially
unstable sites or floodplains that could deliver sediments to streams; upgrade road surfaces and
mai ntenance procedures to avoid surface erosion into streams; and incorporate any other site-
specific measures necessary to avoid, minimize, and mitigate adverse effects on fish habitats.

The following management should be implemented for all roadsin a harvest area (or otherwise
identified for use during timber harvest).

A. Fine sediment discharge from road surface erosion.

To avoid or minimize fine sediment discharges, road construction, maintenance, and operation
should follow these guidelines:

. Look for opportunities to decommission roads throughout a given watershed,
especially those road segments located within or next to RMZs and landdlide-prone
areas. Balance the economic costs resource risks by annually scheduling about 10
to 20% of the total necessary upgrades within each watershed.
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. Before devel oping a comprehensive management plan avoid building new roads
and stream crossings in RMZs. New temporary roads may be constructed across
RMZs before a comprehensive road management plan is developed if thereis no
water in the stream channel during road construction and use, and if the roads are
constructed, used, and properly closed in the same season.

. New roads should be located in landslide-prone areas only after a comprehensive
road management plan has been approved. Also, a coarse-screening procedure for
identifying high-hazard sites for shallow slope failures should precede siting of any
new roads (see section V.3.A). Consider the following methods (from Weaver and
Hagans 1994) during road design: Outdoping, rolling dips, critical dips, and water
bars. Avoid road construction during the winter period (October 1 - April 30).
Steep segments of temporary roads (i.e., >7%) should be surfaced and have
adequate drainage structures. The road should be no wider than the largest single
piece of equipment, with turnouts at appropriate intervals. Roads should not cross
headwalls or convergent, small-scale features known as bedrock hollows.
Temporary roads should be constructed, used, and properly closed in the same
Season.

. Temporary roads should be promptly decommissioned after timber harvest using
the following methods: Pull back all perched fill and sidecast material, remove
culverts and pull fill back from the stream crossings, treat road surfaces and ditches
to disperse runoff and prevent surface erosion, remove potentially unstable road
material, mulch/seed exposed soil surfaces, outslope road or install cross drains or
both, remove outside road berms, and eliminate inside ditches.

. Surface al existing RMZ roads with high-quality, clean rock. Any roads that
could deliver sediment into an RMZ should be treated to avoid it, e.g, by
surfacing, sediment traps, rolling grade, or additional cross-drains.

. Ensure adeguate numbers of cross-drains on all roads by considering: Hillslope
gradient, position of the road on the hillslope, and soil erosivity. See Montgomery
(1994) for methods to design adequate cross-drain spacing.

. Avoid hauling or skidding in wet weather conditions (typically two inches of
precipitation in 24 hours), especially during the winter period (October 1 - April
30). Hauling or skidding should not resume for 48 hours after precipitation ends
or until road surfaces and ditches are not flowing with water.

. Open roads (permanent and seasonal, active and inactive), stream crossings, and
their erosion structures should be inventoried and maintained on an annual fixed-
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schedule basis and after large storm events. Closed, abandoned, or
decommissioned roads should be monitored and their erosion structures should be
maintained on an annual basis.

B. Local changesin water routing due to extension of the channel network or floodplain
encroachment.

In order to minimize changes in water routing, management actions should follow these
guidelines:

. Keep road drainage from disrupting the natural routes of hillslope ground and
surface waters. In aharvest area (including the haul route), existing roads and
runoff ditches should be constructed so that runoff is not intercepted and
concentrated into streams or onto high risk sites (e.g., road fills; convergent
slopes, bedrock hollows, or inner gorges).

. Valley-bottom roads that encroach on floodplains need to be assessed to identify
and treat those road segments that could be relocated. Abandoned road segments
and drainage structures should be scheduled for obliteration (e.g., by removing fills
and culverts) with the objective of restoring floodplain function.

C. Impacts on fish passage (primarily due to culverts).

Existing culverts and other stream crossings boundaries should be inventoried and, if necessary,
reconstructed to accomplish the following:

. Provide passage for both juveniles and adults in current and historic anadromous
fish streams so that historical distribution patterns are restored. Stream crossings
should meet NMFS' fish passage criteria (Appendix VI).
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D. Impacts on water temperature and volume through removing water for land management
(e.g., dust abatement and wildfire suppression).

In order to prevent water withdrawal impacts accomplish the following:

Avoid removing water from perennial streams unless the pump intake meets
NMFS' screening criteriafor screen mesh size and approach and sweeping
velocities (Appendix VII). Inaddition, prevent adverse effects on instream flows,
sediment levels, and water quality.

E. Mass soil movement due to failed roads, blocked culverts, and landings.

To avoid or minimize the potential for mass wasting to be triggered by roads, landings, and
culverts, the following restrictions should apply:

Existing culverts should be inventoried and, if necessary, reconstructed to meet or
exceed 100-year flood hydraulic criteria. Balance the costs and risks by annually
scheduling about 10 to 20% of the total necessary upgrades in each watershed.

Roads and stream crossings should be reconstructed to eliminate the potential for
stream diversions and minimize the potential for fill failures. Crossings should be
reconstructed in such away as to minimize sediment input to streamsiif they do
fail.

Neither roads nor landings should be constructed on potentially unstable areas that
have a medium or high likelihood of delivering sediment to channels (see section B
in Potentially Unstable Areas). Thisincludes headwalls or bedrock hollows
Situated at or above the origins of defined channels. Existing roads and landings
built in these potentially unstable areas should be scheduled for removal or
relocation to stable areas.

Annualy assess the condition of al culverts and ditches, stabilize stream crossings,
and identify and correct al unstable or failing road or landing features before the
winter season (October 1 - April 30).

F. Impacts of chemicals (herbicides, pesticides, rodenticides, fire retardant, dust abatement,
oil and fuel, etc.) on juvenile fish growth.

To avoid the detrimental effects of chemical application and transport on fish and their habitat,
these guidelines should be followed:
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. There should be no chemical applications—in particular herbicides, dust abatement
sprays, and fire retardants—in the RMZ inner zones.

. There should be no chemical applications—in particular herbicides, dust abatement
sprays, and fire retardants—within or along roads located in RMZs.

. There should be no fuel facilities, or equipment storage, cleaning, or parking on
roads located in RMZs.

. A spill plan should be developed before fudl, oils, or other chemicals are
transported along any roads.

G. Impacts of wildfire suppression due to fire line construction, fire camps, and staging
areas.

Wildfire suppression has been included in this section because of the similarities of itsimpacts to
those of road-related activities. The guidance provided here is meant to help firefighters protect
fish habitat during and after their engagement in suppression activities. These guidelines should
not be seen to limit fire suppression options during wildfire emergencies. To minimize the impact
of wildfire suppression activities on anadromous fish, managers should incorporate the following
guidelines into their wildfire preparedness strategies:

. Avoid congtructing fire linesin RMZs. An exception to this standard applies when
such fire lines are needed protection of life or property.

. Fire camps, base camps, and staging areas should be located away from RMZs.

. After the emergency is over, control the erosion from fire lines, camps, staging
areas, and other disturbed soil surfaces.

. When possible, contact NMFS for technical assistance if wildfire emergencies arise
that may affect anadromous fish or their habitat. This technical assistance will
consist of recommendations on how to conserve anadromous fish during the fire
fighting efforts.

3. Potentially Unstable Areas Prone to Landdlides

Mass wasting is a part of a watershed' s natural disturbance regime. It is sometimes beneficia to
coho salmon habitats—providing stream systems with coarse sediment and large woody debris.
Nonetheless, the potential for increasing mass failure, (i.e., shalow landdlides), above natural

Draft Proposal on Oregon Forest Practices — February 17, 1998 Page 50



levels should be minimized (Frissdl et a. 1997). This can be accomplished by carefully delineating
potentially unstable areas and limiting or avoiding timber management activities on there. Though
roads are common sources of sope failures, even the relatively small increases in dlope faillures
expected to result from timber harvest are a concern because of the great extent of timber harvest
in the Oregon coast region and the high sediment loads currently found in many fish-bearing
streams (Benda et al. In press). Conversely, stream segments that are deficient in coarse
sediments and LWD, but that would be responsive to those inputs, should be identified as
important areas to target for eventual delivery of those inputs.

The current understanding of slope failures cannot predict which particular slopes will fal at a
given time. However, sites with ahigh potentia for slope instability can be identified. In order to
ensure the long-term survival of coho salmon, sites containing high-risk roads and slopes should
receive a high degree of protection.

To reduce the adverse effects of shallow landdliding on salmonid habitats two basic approaches
can be followed: a coarse screen, and a fine screen consisting of detailed field, and aerial-
photograph anayses (possibly with improved computer modeling). These methods are explained
below.

A. Coarse Screen.

The NMFS proposes to engage in a cooperative effort with the ODF to make available a set of
potential shallow landslide maps for the entire Oregon Coast Range. These would be generated
by a computer-generated dope stability analysis (SHALSTAB). Papers developing the model and
showing its application include: Dietrich et a. 1992, 1993, 1995; Montgomery and Dietrich
1994; and Montgomey et al. in press. Recently, Pack and Tarboton (1997) showed the model
accurately delineating the pattern of landdliding in British Columbia. This model will use digitized
7.5 minute USGS quadrangle maps with enhanced topographical contours at 10-meter intervals.
These maps, and the model that created them, will be made available at nominal cost to all parties.

The model assigns to each 10-meter topographic cell arelative hazard rating (low, medium, or
high). These relative hazard areas will be mapped, and each hazard rating will consequently be
assigned corresponding practice measures: standard practices, limited practices, or no practices
(see Table 1, below, for definitions of the practices). The approach of rating hazards and
identifying measures to reduce them isintentionally conservative and should enable landowners to
identify which parts of their land need more intensive inspection. Some inner gorges (See Kelsey
1988 for a definition) may not be included in the model results and would need to located by field
surveys, since these features do not typically show up on topographic maps. Without investing in
more intensive inspection (i.e. afine screen), the landowner may ssmply implement the measures
detailed in Table 1. It is expected, however, that if substantial parts of an ownership fall in the
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high hazard category, alandowner would likely arrange a more intensive analysis in order to
refine the specific areas needing protection while making timber available for harvest.

B. Fine Screen (intensive slope stability analysis).

Through a combination of field work, aerial photograph analysis and, possibly, further computer
modeling, the relative slope stability hazard rating for a given areamay be reassigned. The NMFS
expects that—rel ative to the coarse screen—the specific areas of high hazard will change under a
fine screen analysis and in most cases they will be reduced to atightly defined site or group of
sites. Specific ways that such analysis may change the outcome of the coarse screen are: (1)
Show that the thresholds for setting high and medium hazards should be altered based on the
occurrence of observed landslides; and (2) show that specific sites rated at high or medium hazard
are incorrectly identified due to inaccurate local topography, absence of a soil mantle, lack of
delivery to achannel, etc. Slope failure sites may include bedrock hollows, steep inner gorges,
steep planar dopes, dam-break floods initiation points, deep-seated failures, and some poorly-
drained, road-associated cuts and fills. The relative potential of delivering sediment to a perennial
channel (defined as any channel segment with continuous, mostly surface flow, except in drought
years) will be determined, and the NMFS matrix in Table 1 will then be used to assign forest
practices.

Estimation of Delivery to a Stream. It is difficult to define precisely the delivery potential for
stesyet to fail. Hence, unlessit can be shown otherwise for a specific site, the delivery hazard
should be considered the same as the predicted stability hazard (e.g., asite rated as having a high
hazard rating would also be considered to have high delivery potential aswell). But a lope
hazard analyst may use available criteria (in conjunction with a runout model) to estimate actual
delivery potential.

The potential for sediment to be delivered to a stream from a mass failure can be determined by
evaluating a number of factors. Hill-slope gradient and distance from the toe-slope to the stream,
presence or absence of arunout zone, length of a runout zone, presence of hillslope channels that
would deliver directly to a stream, and presence and size of any topographic benches (Forest
Practices Code of British Columbia1995). There are several models that could be used to predict
paths of debris flow runout (e.g., Benda and Cundy 1990, Fannin and Rollerson 1993), and
NMFS encourages their application and refinement.

One set of criteriafor approximating the likelihood of sediment delivery to a stream from shallow
rapid landdlides is based on data collected in the Queen Charlotte I ands of coastal British
Columbia (Forest Practices Code of British Columbia 1995). It is described below:

Low: Slopesin the potentially unstable area have gradients less than 35%, and the toe of
the dlope is more than 150 feet from the stream, or the hillslopes are steeper than 35% and
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have an associated toe located at least 300 feet from the stream. There is no aerial-photo
or field evidence of landdlides entering the stream.

Medium: Hill-dopesin the potentially unstable area have gradients less than 35% and the
toe of the slope is 60 to 150 feet from the stream, or the hillslopes are steeper than 35%
and have an associated toe located 150 to 300 feet from the stream. Where confined,
steep-gradient tributary channels join the stream, there is ardlatively flat segment of the
tributary that is 150 to 450 feet long. Thereislimited potential to deliver sediment to a
perennialy flowing stream, based on runout models that assess channel gradient and
tributary junction angle.

High: Hill-dopesin the potentially unstable area have gradients less than 35% and the toe
of the dope is less than 60 feet from the stream, or the hillslopes are steeper than 35% and
have an associated toe located less than 150 feet from the stream. Confined, steep-
gradient channels connect directly to the stream. Evidence shows there is high potential to
deliver sediment to a perennialy flowing stream (e.g., aeria photo or field evidence of
landdlides that have already delivered sediment, or runout models that assess channel
gradient and tributary junction angle).

C. Watershed analysis.

Watershed analysisis described in section V1; it is described here as well because it may use fish
habitat conditions to further refine the relative dope hazard rating. In addition to the intensive
analysis described in (B) that quantifies the pattern of landdliding, watershed analysis should also
provide a quantitative statement about the condition of the channel system with regard to fish
habitat and use (spawning, rearing, and passage). This analysis must include a detailed history of
land-use and channel change and provide specific evidence of the relationship between fish
population survival and channel conditions. Results of this analysis may then be used to alter the
shallow landdlide relative hazard rating and, thereby, alter the measures applied in the NMFS
matrix. The hazard rating should be increased if reaches are discovered in which any additional
sediment loading would be detrimental. The hazard rating may be reduced if it can be
guantitatively shown that increased landslide potential in the landscape relative to current
conditions would be beneficial (e.g., by increasing the delivery of suitably-sized LWD and
gravels). Inorder to permit such alowering of hazard rating it must be quantitatively shown that
improvement in coho survival or habitat conditions would likely require an increased slope failure
potential. Thiswill require demonstrating knowledge of all factors affecting long-term survival of
coho in the watershed, including channel and riparian conditions, and slope stability conditions
across that particular watershed.

D. Allowable activities.
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Depending on the relative slope hazard rating of a particular unstable area, either standard
practices, limited practices, or no practices should be used, as presented in the following matrix:

Table 1. Recommended Outcome of Landslide Risk Deter minations
LIKELIHOOD OF FAILURE

POTENTIAL LOW MEDIUM HIGH

TO DELIVER LOW Std. Practices' Std. Practices Ltd. Practices

SEDIMENT MEDIUM Std. Practices Ltd. Practices? No Practices

TO STREAM HIGH Std. Practices No Practices® No Practices

!tandard practices: No special restrictions on timber operations and road construction as long as
action isin compliance with the other sections of these and any other applicable rules.

2 Limited Practices: Some land management practices may occur under the review and guidance of a
professional geotechnical expert. All limited practices should be considered experimental and be
designed with a high degree of resource conservatism. Examples of limited practices are: Rotation
lengths of at least 70 to 80 years, selective harvest with full suspension yarding, maintaining root
strength of harvested hardwood trees to encourage stump-sprouting, reducing road densitiesin
upstream sub-basins to less than 2 mi/mi2, avoiding prescribed burning or use of herbicides, and
varying the buffer width next to bedrock hollows—depending on the risk of sediment delivery.

3 No Practices: These areas should be closed to all timber management activities. Existing roads
across unstable areas should be field-reviewed by a professional geotechnical expert to determine
which road segments are likely to fail. These segments should be scheduled for removal or
prescribed stabilization within arelatively short time period, i.e., two to five years. Further
protection of these siteswill be provided by identifying and retaining all vegetation along the
predicted runout tracks—from the potential initiation site to the predicted deposition
site—inclusive.

There are many other specific measures that can be implemented to avoid or minimize sediment
delivery to streams. These will need to be developed in consultation with the individual
landowners. Two useful references are Handbook for Forest and Ranch Roads: A Guide for
Planning, Designing, Constructing, Maintaining, and Closing Wildland Roads (Weaver and
Hagans 1994) and A Guide for Management of Landslide Prone Terrain in the Pacific Northwest
(Chatwin et al 1994).

4, Additional Measures for Improving Protection

The State Forester should designate salmon-bearing streams as “Biologica Sitesthat are
Ecologicaly and Scientificaly Significant” under OAR 629-665-000 through 010. These areas
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would then be protected under the specified resource site protection rules—requiring inspection
by the State Forester, awritten plan if the operation conflicts with site protection, and mitigation
to eliminate the conflict. These sites should be GIS-mapped by the Department of Forestry within
a specified timeframe.

The Board of Forestry should obtain written plans for al forestry activities within 300 feet of al
Type F streams and within landdlide high-hazard zones (mapped using the coarse screening
procedure described in section V(A)(3) of this proposal). Written plans should specify the
mitigation measures that will be taken to minimize, and if possible, eliminate any adverse impacts
on riparian areas and salmonid habitats located either within or downstream of the plan area. At a
minimum, written plans should include: (1) A general description of physical conditionsin the
plan area—including general soils and topography information, vegetation and forest stand
conditions, and watershed and stream conditions; (2) the locations of areas with moderate or high
hazard ratings for slope failure or surface erosion; (3) wet-period operation plans to minimize
erosion; (4) the locations of all existing roads (active or inactive) including a description of
problem areas needing correction (e.g., failed stream crossings, failing fills or cut-dopes, sites of
surface erosion into streams, and areas of inadequate road drainage).

5. Active and Passive Restoration Strategies

The NMFS believes that this draft proposal incorporates elements of both active restoration (e.g.,
road restoration and riparian tree manipulations) and passive restoration (i.e., protecting and
recovering natural processes that create and maintain productive fish habitats). Passive
restoration that recognizes natural variability and strives to recover ecological processes within
the expected disturbance regime will likely be effective in aiding long-term survival of wild
salmonids (Bisson et al. 1997). Considering the generally impaired current habitat conditionsin
many watersheds due to a century or more of human development and the expected slow rate of
recovery of riparian forests amid continued adverse impacts, the widespread success of passive
restoration will not be apparent for many decades. Therefore there may be room for projects
aimed at short-term restoration that also remove adverse impacts.

Active restoration needs to include both the removal of high-impact, human-caused disturbances
in salmonid habitats, and the manipulation of key streams, riparian vegetation, as floodplain
features to accelerate the development of desired ecological conditions (National Research
Council 1996). Well-intentioned restoration that provides only transient benefits without
removing adverse impacts will likely not achieve the desired improvements (Beschta et a. 1994).
Furthermore, restoration that ignores the dynamic nature of fish populations and habitat
conditions will likely be ineffective (Bisson et a. 1997). Active restoration that manages toward
attaining a perceived minimum standard, with little regard for natural variability, islikely to be less
useful in providing long-term productive habitats than an approach that works to restore
ecological function.
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Certain restoration activities such as bank stabilization, placement of instream structures,
importing spawning gravel, etc., often involve atering critical coho salmon habitat parameters.
Restoration activities may increase sediment levels, alter or divert stream flows, change channel
geometry, reduce future LWD inputs, and block migration. If done properly, many of these
impacts will be temporary in nature (e.g., increased sediment levels) and habitat condition will
eventually improve. If improperly planned and executed, restoration activities can provide only
temporary improvements (‘ band-aids') or, in the worst cases, actually degrade coho salmon
habitat (National Research Council 1996). For example, ariparian tree harvest that would result
in less shade or potential LWD recruitment may be a serious concern where current conditions are
degraded with respect to water temperature and instream LWD. Placing stream weirsin a
channel that is rich in sediment deposits may result in stream-bank scour and channel shifting. In
order to conserve coho salmon, restoration activities that involve management within or adjacent
to watercourses should not be proposed as part of atimber harvest unless an adequate watershed
assessment has shown them to be necessary.

The existing protocol for placing LWD into streams (ODFW and ODF 1995) helps guide project
managers in the use of appropriate methods of doing so, but the question of where to do such
placement while ensuring future LWD recruitment remains. Currently the Oregon Forest Practice
Rules require the basal area target to be reduced by up to 24% for LWD placement. This could
greatly reduce LWD recruitment at a specific site, depending on how much the riparian stand is
depleted to provide LWD pieces. Trees cut for instream placement should not come from the
inner RMZ, and should be removed from the outer RMZ only if the stand is well stocked and the
individua trees would likely not naturally fall in the stream. Without a watershed-scale analysis of
current conditions and potential LWD recruitment—similar to the method for riparian wood
assessment in the Washington Watershed Analysis Manual—it would be difficult to select
appropriate sites for instream LWD placement. For example, pieces of woody debris may be
placed in stream segments that are not responsive to wood inputs or that may require specifically
large-sized pieces of LWD to function (Montgomery et a. 1996).

Another example of restoration is beaver management. This may involve maintaining or
improving water and vegetation conditions to provide good beaver habitat or reducing conflicts
between beavers, road drainages, and fish passage and perhaps even rel ocating animals to more
favorable habitats (USDA 1986, Finnigan and Marshall 1997).
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6. Monitoring and Adaptive M anagement

Basaline Conditions

It is necessary to have good knowledge of baseline conditions in order to assess the degree to
which current watershed, riparian, and instream conditions are properly functioning, and

determine the likely impacts of a proposed action upon fish or wildlife. Some baseline conditions
are known for many segments of some fish-bearing streams, but there are generally not
characterized at the watershed and basin scales in western Oregon.

The Oregon Watershed Assessment Manual (currently under development) is designed to guide
local citizen groups in selecting areas in which to improve water quality and restore fish habitat.
The assessment is diagnostic rather than prescriptive, and may be a useful way to prepare an
indicator of watershed health. The watershed condition evaluation is based on assessments of the
following: Fish barriers; distribution and quality of fish habitats; sediment sources; riparian
conditions (shade, LWD recruitment potential, and instream LWD conditions); water quality;
water uses; and hydrologic condition. The draft manual is currently being reviewed and is
expected to be field- tested before spring 1998.

Compliance or Implementation Monitoring

Another step in monitoring is assessing whether management measures are actually implemented
as prescribed. Based on results from several Federa programs, Spence et al. (1996) recommends
key elements for a successful compliance monitoring program:

Foremost, implementation monitoring programs must be adequately funded and
staffed by ecologists with experience in geomorphology, hydrology, soils,
vegetation ecology, fisheries ecology, database management and GIS, and
geography. Specific objectives, project specifications, and tracking criteria must
be included in plans, and remote sensing and periodic Site visits are essential.
Information will be most useful if it is entered into a computerized database, using
standardized streamlined forms, portable data recorders, or both. Periodic status
and trend reports should be produced and the program should be technically re-
evaluated every few years. The Nationa Research Council (1996) concluded that
many restoration projects failed because project specification were ignored,
insufficient ecological knowledge was incorporated in the planning and installation,
specific objectives and criteria for tracking and redirection were lacking, and pre-
and post-evaluations were lacking.

The ODF is responsible for monitoring best management practice (BMP) implementation.
Through the Rules and also through management on state forest lands, the ODF has implemented
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BMPs to reduce adverse effects from individual actions and sites. However, the BMPs do not
evaluate the appropriateness of a proposed action within the context of current watershed health,
nor do they consider the synergistic and temporal effects of other individual actionsin the
watershed. Therefore, the BMPs' results must also be analyzed at the watershed-scale.  This may
either become part of arefined watershed analysis or a separate assessment of cumulative effects
altogether.

According to the Forest Practices Monitoring Program, Riparian Inventory Field Guide (ODF
1997), aprotocol has been developed, and sampling and analysis have been designed to guide the
collection of field data for characterizing riparian and instream conditions across the seven forest
geo-regions of Oregon. The primary goal of this project is to evaluate the effectiveness of the
1994 stream rules in terms of their ability to maintain stand basal area and stream shade, and the
potentia for LWD recruitment in the future. Apparently, 35 sites were sampled in 1997 and data
are now being analyzed. ldeally, thiswould be part of an ongoing effort to periodically assess
forest practice rule effectiveness at the same riparian sites over at least one harvest rotation.

The OCSRI mentions severa voluntary measures to monitor surface erosion from roads. The
extent to which these voluntary measures will actually be done is uncertain.

Any changes in the Forest Practices Rules resulting from this proposal should be monitored for
compliance to ensure that the conservation measures are being implemented. Annual reports
should include: Numbers and acreage of harvest units adjacent to or within riparian and landdide-
prone areas; miles of road constructed or reconstructed that are adjacent to or within riparian and
landslide-prone areas; number of sites field-checked for dlope stability; numbers and acreage of
limited practices, numbers and mileage of comprehensive road plans completed; numbers of
stream crossing upgrades—with mileage of any improvement in fish passage; and, numbers and
mileage of roads relocated away from riparian or landslide-prone areas.

Another part of implementation monitoring is to teach field personnel how to put measures into
practice and understand the rational e behind those measures. This approach may involve field
guides, onsite training, pre-work review after floods and storms, post-project field reviews, and
practitioner workshops.

Effectiveness Monitoring

This type of monitoring examines whether project compliance maintains or improves habitat
conditions and salmonid populations. Usually the term is limited to evauating individua
management practices rather than the total effect of a set of practices. Therefore, effectiveness
monitoring designed to answer questions about cumulative watershed effects would need to be
designed specificaly for that scale and purpose. See discussion of thisissue in section VI.E.
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Effectiveness monitoring is structured around key questions that are carefully constructed to
assess certain management measures’ effects upon specific fish habitat parameters (based on a
biological objective). Typica parameters are riparian forest (stand ages, stand species
composition, degree of canopy); water quality; channel characteristics (geomorphic type, widths,
depths, gradient, surface area, pool depths, pool location, pool frequency, substrate conditions,
bank conditions); floodplain features (presence of side channels, associated terrace tributaries,
extent of atered floodplains); and large woody debris (number of pieces, size category, tree
species, shape, decay category, location, relation to pool).

Specific key questions are selected to enable future managers to meet ecological objectives and
regulations or design improved management. Specific triggers, on which adaptive management is
based, may frame some key questions. For example, Is the density and composition of riparian
forest stands (measured every 10 years) contributing to properly functioning condition of the
riparian and instream habitats in basin X?

The ODF also proposes to monitor the effectiveness of current forest practices regarding
management related landdides. “While such an effort islong overdue, and in great part
unnecessary because of the extensive amount of previous work that has shown road construction
and timber clearing practices to greatly accelerate landdide rates, more study of a complex issue
has rarely done harm. Conversely, no amount of study can substitute for actually doing
something to address the known cause of a problem” (pers. comm., D. Montgomery, University
of Washington, Sezttle, WA, 1997).

Results stemming from effectiveness monitoring of the OCSRI forest practice measures should be
reported about every three to five years and should be used to guide the periodic management
measure evaluations.

Research and Validation Monitoring

This monitoring element includes gathering more information on species or habitats of concern,
testing the critical assumptions on which management is based, and gaining the understanding
needed to refine management decisions. Strictly speaking, validation monitoring is done to
evaluate the cause and effect relationships between habitat conditions and management measures
and the biota these measures are intended to benefit.

Examples of research topics are: Determine how to design and manage riparian buffers that
maintain wind-firm streamside forests; determine how to safely harvest timber on hillslopes with
high landdlide potential; determine when conditions necessitate buffers along small seasonal non-
fish-bearing streams; and determine how to design and manage such buffers. Another set of
research topics are the Benchmark Analyses that need to be done to validate the assumptions and
analytical procedures used in watershed analysis. (See section V1. D. for more details.)
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Monitoring to validate the expected biological response of the forest practice measures should be
based on a collaborative synthesis of ongoing studies by a variety of land management groups and
regulatory agencies. Monitoring to validate the scientific basis of watershed analysis, i.e., the
Benchmark Analyses (see section VI.D.), should occur before watershed analysis procedures are
widely adopted. Further, there should be a continuing commitment to conduct Benchmark
Analyses and adjust analytical procedures and management measures as necessary.

Adaptive Management

Adaptive management is an approach that incorporates various levels of monitoring to allow
actions to move forward in the face of some uncertainty regarding consequences. Adaptive
management allows ongoing modifications of management practices in order to respond to new
information and scientific developments. In some cases, the “new information” may include
provisions for specific triggers or thresholds that are the subject of monitoring.

Adaptive management is composed of three elements: (1) Aninitial program design that
incorporates conditional statements, i.e., “if A, then B;” (2) monitoring, usually for effectiveness,
to determine an action’s impact; and (3) specified changes in operations or management measures
in response to new information. In addition, a dispute resolution procedure may need to be
provided.

Generally, adaptive management triggers must be specified as part of the initial set of management
measures (or the process for establishing triggers must include a schedule for their devel opment).
If atrigger is specified in the initial screening process (e.g., alowing best available scientific and
commercial datato dictate the nature of a management change), then monitoring can be designed
to answer that question, and monitoring results would allow managers to redesign the process to
incorporate the best data. For example, atrigger may be established that for a particular process
of screening projects sites to identify high-hazard landdlide-prone areas, the best available
scientific and commercial datawill be used where this data would reasonably increase the
accuracy of the screening. As monitoring indicates a need to improve screening accuracy, and
better knowledge become available, then managers would be obligated to improve the screening
process.

Triggers for adaptive management need to be developed collaboratively with land managers and
regulators. For example, the results of two consecutive periods of monitoring for compliance or
effectiveness may show that forest practices are having an adverse effect on habitat conditions
related to forest practices. Thiswould trigger areview and adjustment of relevant measures
aimed at reversing the adverse trend. Subsequent monitoring would show whether further
adjustments were needed.
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Another example of atrigger would be to experimentally test a previously untested assumption
within watershed analysis. Asthe results of a Benchmark Analysis provide anew (tested)
assumption upon which to build an analytical procedure for watershed analysis, then the invalid
procedure would be dropped and the valid procedure adopted. Periodic review, say annualy, and
adjustment of each component of watershed analysis will enable adaptive improvement of the
process.

B. Technical Rationale for the Proposed M anagement M easur es and Definitions

Riparian Management.

Vegetation in the aquatic protection zone greatly influences the biological and physical processes
that provide freshwater habitat for coho salmon and other salmonids. These processes include
shade and cover, water quality and flow routing, the aquatic food web, sediment routing and
composition, stream channel bedform and stability, and linkages to the floodplain (Beschta 1991;
Gregory et al. 1991; Schlosser 1991; Sullivan et al. 1987). Riparian vegetation produces habitat
for coho salmon—depending on the position of the stream reach in the fluvia network (Vannote
et a. 1980). Forestry practices have the potential to affect freshwater habitat for salmonids by
changing the characteristics of, and inputs from, streamside vegetation (Gregory et a. 1987).

Shade is an important product of riparian vegetation—it moderates water temperatures.
Reducing shade increases water temperatures, which can reduce the success or survival rate of
coho salmon during adult upstream migration, downstream smolt migration, and juvenile rearing.
Increased water temperatures can obstruct adult migration and limit spawning success; trigger
early juvenile outmigration—resulting in decreased survival rates (Beschta et al. 1987); change
juvenile sheltering behavior (Taylor 1988); reduce disease resistance; and increase metabolic
requirements (Beschta et al. 1987). Riparian vegetation also provides the majority of the energy
for the food web in heterotrophic systems by providing the allocthonous inputs that support
aquatic macroinvertebrates (Cummins et al. 1983) and influencing the rate of nutrient spiraling
(Newbold et a. 1982) under stable, persistent conditions (Gregory et al. 1987).

Large woody debris (LWD).

This is an important component of freshwater salmonid habitat. It is provided to stream systems
by hillslope processes such as debris flows (McGarry 1994), but it largely comes from adjacent
and upstream riparian vegetation. Woody debris regulates sediment and flow routing, influences
stream channel bedform and stability, and provides hydraulic refugia and cover within stream
systems (Bilby 1984; Gregory et a. 1987; Hogan 1987; Keller and Swanson 1979; Keller et a.
1995; Lide 1983; Nakamura and Swanson 1993; Sedell and Beschta 1991). It thus influences the
formation of the spatial template within which coho salmon exist (Sullivan et a. 1987; Vannote et
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al. 1980). Thistemplate includes pool-riffle bedforms, backwater and edgewater habitats, and
cover that provides adult spawning and holding habitat, juvenile summer and overwintering
habitat, and refugia habitat from predation and high water velocities (Bisson et a. 1992; Sullivan
et al. 1987). Reducing the quantity or quality of any of these habitats may reduce coho salmon
survival (Bisson et al. 1992; Hicks et a. 1991; Rhodes et a. 1994). Woody debris aso playsa
key rolein retaining salmon carcasses (Cederholm and Peterson 1985), a major source of nitrogen
and carbon in stream ecosystems (Bilby et al. 1996). Forest management activitiesin the aguatic
protection zone have the potential to change the distribution, size, and abundance of LWD in
streams (Hicks et a. 1991; Ralph et al. 1994, McHenry et al. in-press) and to smplify stream
channels (Bisson et a. 1992).

A riparian ared s ability to provide these essential habitat requirements decreases in proportion to
increasing distance from the streambank. Air temperature and relative humidity are not
significantly atered if buffer strips in old-growth stands exceed 30 meters (100 feet) in width
(Chen et a. 1995; Ledwith 1996). Both McDade et al. (1990) and Van Sickle and Gregory
(2990), reported that more than 90% of the instream wood identified as coming from adjacent
riparian sources came from within 200 feet from the channel, approximately one site-potential tree
height for Douglas fir. Streambank stability is maintained within a distance of one-half to one
site-potential tree height (Sedell and Beschta 1991). Nutrient input and retention, litter fall
(Gregory et al. 1987), and shade functions (Beschta et a. 1987) also occur within 100 to 200 feet
of the channel. At distances greater than approximately one site-potentia tree height, the ability
of riparian vegetation to provide these essential habitat requirements declines sharply. The NMFS
believes that within this riparian area, forest management activities may change stream
temperatures, increase sediment levels, alter the species composition and abundance of
macroinvertebrates, destabilize streambanks, reduce in-stream structural complexity, and alter
peak and base flows. Furthermore, the presence and use of roads within this area may
contaminate water, create migration barriers, reduce stream shading, reduce large wood
recruitment to the stream, and increase sediment levels. These impacts may harm coho salmon.

Timber harvest occurring upstream of coho salmon habitat may also adversely affect the species.
Perennial reaches upstream of coho salmon habitat contribute to instream temperaturesin the
larger reaches downstream (Beschta et al. 1987). Theloss of riparian vegetation above coho
salmon habitat may increase instream temperatures downstream. Upstream reaches, including
intermittent and ephemeral streams, carry sediment, nutrients, and woody debris down to
salmonid habitat. The quality of coho salmon habitat is determined, in part, by the timing, speed,
and amount of organic and inorganic materials transported downstream from reaches above
salmonid habitat (Chamberlin et al. 1991). Management activities that increase sediment inputs
upstream of coho salmon habitat may impair important habitat parameters such as deep pools and
clean spawning gravels. Woody debris in upstream reaches regul ate sediment and organic debris
inputs downstream; the loss of LWD in these upstream reaches may increase sediment and debris
transport into salmonid habitat. The loss of LWD in these upstream reaches a'so means there will
be less LWD available to move downstream into coho salmon habitat (Bisson et al. 1987).
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Studies examining riparian zone wood recruitment have purposely avoided stream reaches
recently affected by landslides movement or acknowledged the inability to account for the origin
of about half the wood found in small stream channels (VanSickle and Gregory 1990; McDade et
al. 1990). Approximately 48% of the wood in mainstem Cummins Creek, a coastal Oregon
wilderness stream, came from upstream sources, delivered primarily by debris torrents (McGarry
1994).

Timber management activities in riparian areas above coho salmon habitat that provide for
adequate canopy cover, streambank stability, and allocthonous inputs (woody debris, litter, and
nutrients) will likely avoid adverse impacts. Streambank stability is maintained by a dense, live
root mass, through the contribution of root strength to bank stability declines at distance greater
than one-half the crown diameter of a stream-side tree (FEMAT 1993). Activitiesin the
upstream reaches of a watershed that significantly increase the amount of sediment delivered
downstream may adversely affect coho salmon in those reaches (Frissell et a., 1997)

Road M anagement.

Roads can adversely affect coho salmon habitat by increasing sediment loads, altering channel
morphology, destabilizing streambanks, modifying the hydrological drainage network, creating
barriers to movement, and increasing the potential for chemical contamination (Furniss et al.
1991). Construction of aroad network can greatly accelerate erosion rates in a watershed
(Beschta 1978; Gardner 1979; Haupt 1959; Reid and Dunne 1984; Swanson and Dyrness 1975;
Swanston and Swanson 1976). Cederholm et al. (1981) reported that the percentage of fine
sediments in spawning gravels increased above natural levels when more than 2.5% of abasin area
was covered by roads. Roads and other areas of surface disturbance continually erode fine
sediments—providing alarge source of sediment to streams (Swanston 1991). Roads and related
ditch networks are often connected to streams, thus providing a direct conduit for the sediment.
In steeper terrain, road construction may trigger mass soil movements that deliver large amounts
of sediment directly into streams (Furniss et a. 1991). Improperly maintained roads may fail
years after construction (Furniss et al, 1991). Roads built near watercourses can deliver sediment
to streams, destabilize streambanks, and constrain the natural migration of the stream channel.
Road networks can affect hillside drainages by intercepting, diverting, and concentrating surface
and subsurface flow, and increasing a watershed drainage network (Hauge et al. 1979; Wemple et
al. 1996). Thiscan change peak and base flows and may trigger mass wasting events. Stream
crossings can restrict channel geometry and prevent or interfere with adult and juvenile coho
salmon migration (Furniss et a. 1991). Crossings can also be a source of sedimentation,
especidly if they fail or become plugged with debris (Furniss et al. 1991; Murphy 1995).
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Forest Chemicals.

Used in forest management activities, these include pesticides, herbicides, insecticides, dust
abatement sprays, and fire retardants. They can enter streams directly or be carried by runoff
water. All of these chemicals can affect salmonids through their direct toxicity or by altering
primary and secondary production and influencing the amount and type of food available (Norris
et al. 1991). When chemicals are transported near or across streams, a chemical-spill hazard
exists (Furniss et al. 1991).

Potentially unstable areas prone to landslides.

Mass wasting is a part of awatershed’s natural disturbance regime and is sometimes beneficial to
coho salmon—yproviding coarse sediment and debris into stream systems (Reeves et a. 1995).
Nonetheless, to protect coho salmon, the potential for increasing mass failure rates (i.e.,
landdlides) above natura levels should be minimized. Furthermore, if mass movement does result
from timber management, the likelihood of soil and debris entering streams should be eliminated.
This can be accomplished by carefully delineating and marking potentially unstable areas and
limiting or avoiding timber management activities t