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PREFACE

The Conference Commitiee Repert on the Fiscal Year 1834 Congressional Appropriations Act for intenor
and Relaled Agencies direcied the USDA Forest Service to study and repon 1o Congress on the
effectiveness of Forest Service salmon and steelhead habral protecuon on the Tongass National Forest
anc determine if any additional protection is needed. This docurnent, the Anadromous Fish Habital
Assessment, constitutes the repon to Congress. The assessment was completed jointly by the Alaska
Region and the Pacific Northwest Research Staton of the Forest Service,
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INTRCDUCTION

The Conterence Committee Report on the Fiscal Year 1994 Congressional Appropriations Act (Appendix
A) directs the USDA Forest Service 1o respond 1o the following two ditectives on fish habiat manzgement

in the Tongass Nationa! Forest:

Proceed with siream anatyses and studies and review procedures relsted to
the PACFISH strategy In 1994 in order to study the effecliveness of current
procedurss [for protecting the habitat of anadromous salmonids).

Determine H sny additlonal proteciion [for anadromous fish habiat] is nesded.

Numerous species and discrete spawning populations (stocks) of Pacific salmon, steelhead trout, and
anagromous culthreat trow represent cutstanding natural resources in Southeast Alaska. The Alexander
Archipelago and the mainiand of Southeast Alaska suppon one of the most productive anct highly
valued salmon fisheries in the worid. The commercial salmon fisheries yieid 160 million pounds (average
annual production trom the Tongass) worth about $250,000,000 annually and provide over 5,000 diract
jobs in the Southeast Alaska economy. The spoit fishing industry is smalier in econormic and amployment
ettects, but this sector is growing at an average of 10 percent per year. Spon fishing now proviges
over 1,200 direct fuil-time job equivalents with over $28,000,000 in eamings and 250,000 angier days.
Spon fishers spend mote than $80 for each salmon caught. The subsistence harvest of salmon is in
excess of 1.2 million pounds annually. Harvesting salmon in traditional areas is imponarn to sustaining
the Tiingit, Haida, and Tsimshian cultures, Activities assaciated with salmon produce the most natural
resources jobs annually in Southeast Ataska. The long-enn conservation of a harvestable surplus of
saimon and sieethead across the Tongass is essential 1o the economic future of Southeast Alaska.

Objective

The objective of thig assessment is to provide a technical response 1o the two Congressional directives
comained in 1he Conference Commities Repon.

Scope of Assessment

A broad temporal and spatial perspective was used 1o respong to the two Congressional
directives.

M

‘The assessment is @ joint product of the Forest Service Alaska Region and Pacific Northwest
Research Station.

“The assessment was @ lechnicat and scientific analysis directed specifically to respond to the
two Congressional directives.

The assessment is not a direction-setting document nor doss it imply or suggest applying, o

o)
not applying, PAGFISH to the Tongass National Forest.

The recommendations ate not intended te apply on lands other than these on the Tongass
Natiopal Forest.

&
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{5) The information applies to the hathat of all anadromous salmonids on the Tongass Nauonal
Forest, with emphasis on Pacllic salmon and steelhead and ther habitats.

G} ‘e assessment was directly focused on current timbes harvest and associaled procedures,
and their implementation, 10r managing anadromous fish habital--that is, since passage of the
‘Tongass Timber Relorm Act of 1990

Perspectives on Salmonid Habltat

Pacific salimon and steslhead in Southeast Alaska have complex life histores that depend on both
maring and freshwater environmerts. Reproduction is in freshwater streams, primarily in torested
watersheds, where adults must reach spawning grounds, eggs hatch, and juveniles rear lor a variabie
period before they migrate downstream to tha sea. Juvenils fish in the sea leed voraciously, graw and
mature into adults over one of TROfe years, and then retumn, generally to the same freshwater streams,
to reproduce. Maintaining salmon and steelhead stocks and popudations, then, depends on favorable
conditions in both freshwater and marine environments. Satmon and steethead papulations can become
strassed i either maring of frestwater habitat quality decfines, Rapid movement towards extinction is
passible # both rrarine and freshwater habilat productivity decline simuttaneousky.

Marine Ecology. The productivity of marine waters in the Gulf of Alaska, and thus the survival of salmon
anc steelhead in Southeast Alaska, are both highly variable and cyciic. Productivity is heavity influenced
by the subarctic boundary current flowing into the eastern Pacific Ocean aong the west coast of North
America. Over cycles of about 20 to 30 years, the curment fiows pradominantly north inte the Gulf of
Alaska, or ahematively south along the coast of British Columbia, Washington, Oregon, and nonthem
California, When the currert fiows north, salmon and steethead from Southeast Alaska enjoy exceptional
marine survival, That favorable congition has persisted in Alaska for aboun the past 16 years and is
cumently reflecied in high commercial, spont, and subsistence caiches of salmon, Ocsanographers
indicate that the cycle is likely to reverse again within the next decade, leaving Alaskan marine waters
less productive than now. Salmon and stesihead populations and caiches will probably dechne, and
maintaining the freshwater habitats in good condition during these periods of unfavorable ocean
conditions is essential to maimain viabilty and productivity of salmon and steelhead populations. Based
on Alaska catch records (1900-present), the iow point of the last cument oycie was in the mid-1970s,
and the high poiml appears 1o have been reached in the early 1990s,

The rumber of salmon and steelhead harvested in one year, or for a few consecutive years, is not by
usell a measure of the health of individual stocks o¢ of freshwater habitat conditions. Salmon harvests
in any one year are determined by many factors, inchiding number of salmon successhulty hatched
and teared in heshwater, salmon survival &t sea, hatchery releases and their survival at sea, fish harvest
reguiations, weather, number of fishers panicipating in the fishery, and successful returns 1o freshwater
spawning habiats. It is critical 10 recognize that populations uctuate an a tong-tenm-cyclical basis and
nerefore future fluctuations can be anticipated.

Managing fishery harvest can affect the status of salmon and stesihead stocks. The traditional goal of
fish harvest managemen is to keep caches at of near the maximum yield that populations can sustain.
inherent in that goal is maintaining 2 harvestable surplus of fish well above what is needed 10 suslain
stock viabilty. If stocks are overharvested. they can recover when harvest is reduced if both marine
and freshwater habitats are healthy and productive.

Freshwates Etclogy. Salmon and steelhead have exacting freshwater habitat requirements and are
vulnerable 1o human-caused changes in habiiat quality, The tish have adaptec to the vanable conditions
m stteam environments along the Pacific coast and in the Gulf of Alaska since the last major period of
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decaciation. As a result, steelhead and the five species of Pacdic salmon are now segregated into
stocks tha! are specilically adapled (o local landscapes, and many stocks, presumably, to local
watersheds. The qualiy of hsh habntal in any stream depends on the conditton of the area that i drains.
Thus, watersheds are the basic active untt of torested Jandscapes; they control the qualty of salmon
and steelhead habnat and. 10 a large extent. the poputations of anadromous hish present and numbers
of ish that can be sustamably harvested.

The Alexander Archipelago contains many i1slands with small watersheds and short stream systems
that together are believed to comain numerous stoeks of salmon and steelhead. A stock can be recognized
under the Endangered Species Act, and can therelore be listed as either threatened or endangered if
popuiation size and trend, or threats to habitat, warrant. The popuiations of individual stocks in these
shon stream systems are small, making them highly vuinerable to watershed gisturbances that affect
the guality of freshwater habitat. Significant disturbance of habitat in these watersheds, coupied with
poor marine conditions and continued intense hish harvest, can quickly place stocks with small populatons
at high risk of extinction.

Habitet Disturbance. Watersheds in Souheast Alaska are disturbed by both natural events and human
activities, but the efiects of these disturbences on fish habitat are generally different. The primary
differences are related to the frequency and extent of disturbances across forested tandscapes, and
the potential lor recovery of disturbed landscapes and tish habiats.

Naturai disturbances {e.g., floods, landslides, windthrow of trees, insedt outbresks, earthguakes) that
create spatial and temperal variability in fish habitats across forested lsndscapes can cauce negative
eftecis to fish habitat. These disturbances. however, are infrequent and spotadic so that whole watershads
arg rarety affected by a single evenl. Also, the recurrence interval for laige naturat disturbarnces such
as eanhquakes and glaciation is ohen in the range of centuries 1o millenia for any given site, Because
usually only a small area of the landscape is aflected at any one time, and disturbances are infrequent,
refuges are usually available to assure survival of saimon and steeihead stocks untit the disturbed
area recovers naturally, which might take & century or more. Saimon and sieelhead stotks have evolved
adaptive strategies to cope with the effects of natural disturbances, and consequentiy, are rarely placed
at risk ol extinciion from natural events.

Human disturbances are typically more frequent and widespread than natural disturbances. The most
‘common forms of human disturbance in forested watersheds of Southeast Alaska are logging and
road construction. Projected harvest schedules on the Tongass National Forest would mean that most
torested acres in any watershed classilied as suitable-available under the Tongass Land Management
Pian would be harvested during a timber rotation cycle, # allowable sale quantity was maintained
throughou! the rotation. Because logging 1s projected tor all watersheds containing suftable-avaiiable
atres during @ rotation, and couid be planned 1o recur over the entire ares for repeated rotations, the
disturbance coutd be relatively frequent in both time and space across the entire landscape subject to
timber harvest. The cumuiative effects' of frequent disturbances in the Pacific Northwest have been

' 'Cumudative effects® is the impact on the environment which results rom the incremental impact of
the action when added to other past, presem, and reasonably forseeabie future actions regardiess of
what agency {Federal or non-Federal) or person untenakes such other actions. Cumulative impacts
can result from individually minor but collectively significant aclions taking place over a period of ume
{CEQ Guidelnes, 40 CFR 1508.7, issued 23 April 1971). Efects and impacts as used in these reguiations
are synonymous {15088 (b)).
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shown 1o supstantially reduce the quality of freshwater fish habitats resuling m neégative consequiences
for spacies, stocks, and populations of fish that depend on them, even ¢ ceniferous cover s leflt in
buffer strips along the hish-Deanng streams. Fish-bearnng streams represent only a smalt portion of
stream mileage in any watershed. Because recovery of fish habitat from the eftects of extensive logging
in a watershed may take a century or more, recovery may never be complete # forests are clearcut
narvested and watersheds are disturbad extensively on rotation cycles of about 100 years. Few refuges
rernain in 8 watershed that tish can use during such widespread, intense, and recurrent dislurbances,
Because exiensive large clearcuts have no analogue in naturat disturbance regimes of Southeast Alaska,
saimon ang steelhead most likely have not deveicped adaplive stralegies to cope wilh such unnaturai

disturbances.

Should treshwater habrats be degraded tor iong penods, salmon and steelhead stocks will eventually
be confronted simultaneously with jow marine productivity and degraded treshwater habitat. The fikely
result of such double jeopardy could be high. tong-term risk of extinction. Altthough the double jeopardy
nsk to indivicua! stocks may be watershed by watershed, the overali nsk to Southeast Alaska lisheries
and the people who depend on them is determined in pant by the total number of watersheds degraded.

Habitat Mansgemenl. Because fluctuating ocean conditions are beyond human control, fong-term
vigbility and productivity of salmon and steelhead stocks on the Tongass National Forest depend heawvily
on maintaining high-quality freshwater habitats in forested watersheds. Regulation of fish harvest is
beyond the contral of the Forest Service, but one of our responsibilities is 1o conserve the guality of
freshwater habitats on the National Forests. To do so requires that landscape disturbances, both naturai
and human-caused, be evaluated in a watershed context.

Natural and human disturbances have additive effects on freshwater fish habitat, so analysis of eflects
and planning for aclivities that cause disturbance should be at large spatial and temporal scates. Many
managememn plans and protective measures for fish habital on public and private land, however, are
still applied on a smaller project area basis {8.q., for a single timber sale). Although project-level analyses
are important, more attertion should be given to iarger spatial and temporal analyses o as to improve
cumulative effects analyses. Watershed-scale planning, analysis, and implemertation ol management
activities (such as logging) can better place fish habital protection in the proper context.

Mixed assernbiages of wild anadromous fish in watersheds comgplicate habital management. Most
watersheds on the Tongass National Forest contain five or more species of anadromous salmenids-.a
common mix includes coho, chum, and pink salmon, steethead trowt, sea-run cutthroat trout, and Dolly
varden char. These species may all reside together in the same watershed, but each uses available
habitat in a slightly diferent way. Management disturbances in such watersheds can have severe effects
on some stocks and species and fittle ettect on others, Managernent plans should be designed to
protect habnat tar at stocks, but special consideration shoutd be given {0 the most vuinerabie species
or stocks. The most vulinerable are often those whose juveniles stay in freshwater for the longest time
{e.g., steelhead and sea-run cutthroat trout) before migrating 10 sea. Vuinerabiity can be assessed
threugh watershed analysis. National Forest Management Act reguiations provide tor managing habitat
to maintain the viabiity of existing native and desired non-natwe fish species on the Tongass, including
non-anadromous fish. The Endangered Species Act extends protection 1o all species, subspecies, or
distinct popuiation segments once ksted under terms of the Act,

Hetcheries. Saiman hatchery operations in Southeast Alaska have been successful inincreasing salmeon
harvest in the past 10 years. Matcheries have added millions of salmori ¢ commercial, spont, and
subsistence fisheries. An abundance of fish lrorn hatchery supplementation, however, provides no
assurance thal wild stocks in natural habitats will be maintained. On the contrary, intense fishing pressure
an hatchery fish. which are almost always mixed with wild stocks at sea, has baen shown to result in
depletion of wild stocks in the Paciic Nosthwest. Also, hatchery stocks generally expenence fower
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survival in the ocean than wild stocks, especially when ocean habitats decline on a cyciic basis as
discussed sarlier under Marine Ecolegy.

METHODS

The assessment included a comprehensve examinaton of exising intormation, collecton of new held
data, protessional held observations and evaluations, and consensus among consuhing Federal
protessionals (Appendix G). Principal tasks included

. Technical analyses in the field of thuge Tongass walersheds and a Regiona! synihesis of the
findings {(Appendix C.3).

L] Field evaluations by scientists of four additional Tongass watersheds {Appendix C.2).

. Comprehensive literature review on Pacific salmon and steethead habitat characteristics,
processes, uses, and management interactions in Alaska and the Pacllic Nerthwest (Appendix
Ch

. Completion of repons on monitonng the implemnentation and efectiveness of fish-habitat
protection on the Tongass and recommendatcns for improvement {Appendix B}

. Review of reponis on the status and unigqueness of salmon and steelhead genetic stacks in
Southeas! Alaska {Appendix C).

L3 Evaluation of the Alaska Region dalabase on stream-channei-type attributes (Appendix C.1).

. Evaluation of the proposed PACFISH Pacilic salmon and steelhead inkiative {Appendix C).

L Peer review of draft reports by addional scientists and Tengass Area fish biologists (Appendix
Ch

[} Review of draft repons by Forest Supervisors, Regional Staff Directors, and Tongass Area staff

officers (Appendix C).

More than 50 scientists, resource specialists and managers were directly invohved in completing the
assessment. These participants represented the Alaska Region, Pacitic Southwest Research Station,
Pacific Nonhwest Resaarch Station, Intermountain Research Station, Southeasiern Research Station,
Washington Office, Alaska Depantment of Environmental Conservation, Alaska Depanment of Fish and
Game, Weyerhaeuser Company, National Marine Fisheries Service, Environmertal Protection Agency,
Oregun State University, and the University of Washington. Non-federat panicipants were excluded
from the final analysis of intormation, and from formuiation of conclusions and recommendations.

Definitions of current procedures, implementation, and criteria used 1o evaluate effeciiveness were
needed betore studies could be designed and completed to respond 10 the directives.

L] Current procedures were delined as the set of requitements used in commercial tmber harvest
pperations since passage of the Tongass Timber Relorm Act. Pracedures used to protect lish
hatitat in 1994 are bener than those used immediately aher passage of the Reform Act, but
no aciivities planned in 1984 have yet! been implemented. Post-Reform Act procedures and
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applications thai were appiied to projects planned pricr o the Reform Act but retrofitted to
conlorm 1o Retorm Act dmection were used as our baseline for evatuating eftectiveness.

. tmplementation was defined as how well curent proceduies are carried out on the ground.

. Effectiveness was evaluated against two criteria: (1} a goal establshed by the Tongass Land
Management Pian Environmentat lmpact Statement (1979 and. (2} Depantment of Agriculiure
direction {Depanmental regulation 85004).

1. The Tongass Land Management Plan includes a goal 10 °...presave the bioclogical
productivity of every fish stream on the Tongass.!

2. Departmental regulation 9500-4 directs the Forest Senvice 1o manage *habitats for alt
existing native and desired nor-naiive plants, fish, and wildlife species in order to maintain
at least viable populations of such species’ and avoid aclions *which may cause a species
to pecome threatened or endangered.” ’

i cuner grocedures achieve the criteria bsted above, then they wouid be defined as effective. if they
tail 1o achieve these criteria, then the identifiable deficiencies in effectiveness would be adcressed
under directive-2 on page 10 of this report.

RESULTS

The concurient studies and accomplishments described in the Methods sectior of this synthesis of
the assessment provided sufficient information for us to respond definitively to both of the directives in
the FY 1994 Conlerence Committee Report (Appendix B). The responses and our reasoning are
summarized beiow. -

Directive 1 - Effectiveness of Current Procedures

Current procedures and their application have improved the way fish habitats on the Tongass are
managed, compared {o past prolectve procedures. Protection of streams and #iparian zones has
improved rapidly since the iaie 1980s and has continued to improve since passage of the Tongass
Timber Reform A¢t, Improvements are;

» Use of Best Management Practices as authorized by Section 208 and required by Section 319
of the Clsan Water Act for protecting beneficia! uses of water, and some monitoring of their
eflectiveness.

L] Active protection of class | and 1 streams post-Tongass Timber Reform Act.

. Some investment in stream inventory, including some basin-scale analyses.

- Development and applicalion of B siate-ol-the-an channel-type classiication and geographic

information system.

L) A wihingness te increase protection measuwres for ksh habitat as new information reveals
deficiancies in previous procedures.
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Despite large advances in protecting salmon and steelhead habitats in recent years, cument procedures
as presentty apphied on the Tongass have not fully achieved either of the criteria used o evalugte
ellectiveness. Current practices on the Tongass do not mee! either the goal of the Tongass Land
Management Plan to "preserve the bivlogical productivity of every fish stream on the Tongass” or the
long-term goal of avoiding the possibie need for listing of seimon and steelhead stocks under the
Endangered Species Act. Due to freshwater habitat conditions, timber harvest practices on the Tongass
observed as pan of this study were found to increase risk over natural risk ievels to both habitat productivity
and to individual s1ocks of salmon and stesthead. The degree of risk varies with the way imber harves!

is planned and implemented.

Two types of deficiencies in current practices were found: (1) incomplete implementation of current
procedures, and (2) need for acdiional direction tor fish habitat protection. Currem procedures were
not fully implernented on ali sites in any of the timber sale projects reviewed. Hesults of the analyses,
howaver, indicated thal even complotely implementing curment procedures would not be fully effective
in protecting anadro/nous fish habitat productivity and salmon and steelhead stotks over the long
term. Addhional procedures were deemed necessary 1o reduce risk.

Long-term appiication of curen protcadures couid lead to, or in some cases continue, declines in
habitat proguctivity and evemual loss of stocks or need for fisting of satmen and steelhead s10cks a8
endangered of threatened. The primary evidence for arriving & this conclusion is summatized below:

The Lierature Review (Appendix C). A thorough ifterature review of more than 1,540 publications
addressing the effects of logging and other forest managemer activiliss oh Pacific salmon and steethead
habitat revealed the following significarm conclusions:

. No research studies of the effectiveness of post-Tongass Timbser Reform Act procedures
{procediures in eHect since 1980} and their application for protecting fish habtats have been
compieted in Southeast Alaska bacause the site-specific affects of new procedures cannct be!
fully assessed for at least several years.

L] Pre-Tongass Timber Relorm Act studies showed that streams in Alaska respond to disturbances
{e.q., loss of channel compiexity, sedimentation, harvest of streamside trees, and disturbance
of headwater streams and basins) like streams in simiiar coastal landscapes ard conditions of
the Pacific Notthwest,

. Procedures similar to those curently used to pratect fish habitat on the Tongass National
Forest (especially bulter strips along fish-bearing streams), after being applied for nearly two
decades to similar landscapes and conditions in coastal Washington and Oregon, failed 1o
prevert declings in fish habitat capability, and resulted in increasing and now significant risk to
the viability of salmon and steethead stocks there.

. Tunber harvest on unstable siopes and near small headwater streams in coastal zones of the
Pacific Northwest resulted in simpiified and degraded fish habitats regardiess of geographic
iocation.

. Bufter strips of conifers in the Pacific Northwest and Alaska that are prescribed for fish habitat

protection dusing logoing operations tend to iose trees subssquently because of windthrow
during major storm events, Where bufter strips blew down in the Pacific Northwest, most of
their effectiveness for Iong-18tm habitat protection was lost.

- S
The Expert Fieid Revleﬁ\(A;}pcndlx C.2). The expen field review identified several lems of concern
with the application of currént_managément procedures for prolecting anadromous fish habitat. Those
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fterns, In combination, resul in increasing long-term fisk to salman and steethead stocks, populahons,
and habitats on the Tongass Nationa! Forest, The most significant concems are summarized pelow:

. Aquatic inventory data are incomplete and iﬂconsisiém' across the administrative units of the
Tongass National Ferest. The result is inconsistent application and sometimes misapplication
of current procedures for fish habitat protection.

L Timber harvest and road management activities have not been monitored or studigd enough
10 assess their effects con fish habhat capability and populations and o measure effectivanass
of curren procedures and help guide and improve fulure management procedures and strategies.

» Stream butfers of confleinus trees along some class | streams (saimen and steelhgad stiisams),
though widet than 100 feet on sach side of the stream, were observed to be toD narmow to
fully protect fish habitat against sedimentation and habitat simpiification in two of the seven
watersheds examined {Appendix C.2).

. Stream bufters along some ciass 1l streams (imponant for resident fish and water cpeality) ware
tos narow 10 fully protect fish habiar against sedimersation and habhrat simpiilication in three
of the sever walershads examined {Appandix C.2).

. Parennial non-fish-bearing streams (class lii streams imponant for water guality) were not given
enough protection 1o fully control sedimentation and prevent probabie long-term degradation
of fish habitat in downsteam walers in all watersheds examined.

. Clearcut timber harvesting was observed on some s1esp and unstable slopes, creating an
increased risk of landslides and subsequent unacteptabls amounts of sedimemtation in salmon
and steelhead habiats,

. Atew roads were constructs on unstable soils, increasing risk of mass erosion and sedimentation
in salmonic habitats. Some roads which ware constructed on wetlands caused re-routing of

water and increased sedimentation.

] Some drainage culverts did not appear to provide adequale upstream passage for aduk and
iuvenite salmon and steelhead.

) Deficiencies in maintaining road drainage systems and in closecw of temporary 1oags ware
trequently identiied as potertial causes of road failure and thus likely sources of excessive
sedimem delivery to salmon antd steslhead habitats.

. Current guidelines & protecting saimon and steelhaad habitat were inconsistently applied
across the Tongass, resulting in highly variable habitat pratection on simitar site conditions.

Watershed Analysis (Appendix C.3). The watershed analysis etiont revealed that more comprehensive
planning for fish habitat protection at the watershed scale should reduge the risk to fish habhat and
populations resutting trom timber harvest activities. This recuction is possible because the currem
condtion of salmon and sieelhead habitat can be better assessed, and the risk 10 habitat from hiure
human-caused disturbances, or natural everts like storms, can be better estimaled, Cument prosedules
for fish habitat protection are now applied primarily on a project area basis; conseguently, the much
more important cumulative effects of timber harvest on fish habitat in & watershed are not fully assessed.

In compating protection measures that the watershed analysis teams wouid have designed on the
three watersheds under a PACFISH-like habitat conservation siraiegy with management procedures
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currently being applied on the Tongass Nalional Forest {as defined in the Methods section), the three
Tongass Area Watershed Analysis Teams found these difterences:

» A considerable percentage of the area harvested in the three watersheds fell within the proposed
Riparian Managemen: Areas, 1otal area of overiap is 6 percent for Kadake Creek, 27 percent
tor Game Cresk, and 52 percent for Oid Franks Creek watershed. Some portion of the overiap
would prabably not have been harvested.

. Riparian Management Area delineation identifies the sensitive riparian areas, wetlands, and
sediment source areas in watersheds more ciearly and completely than cument procedures
do.

. The ripatian habitat conservation strategies developed by the Teams would have provided for

more serumny of, and emphasis on, ripatian-tependent resources and stream processes than
do current procedures, especially resource protection needs adjacent to class fil streams.

L] With watershed analysis, $0me managemant prescriptions for timber harvest within the Ripadan
Managemert Areas wouid prebably have been ditferent rom the management prescrptions
that were impiemented.

. Most class #f streams are not currently being buffered 1o prevent negative sffects of timber
harvest and roads, such as ioss of woody debris and changes in energy sources and nutrients,
that can degrade downstream fish habitats,

. Some ynstable soils and weilands are cuently being subjected to tmber harvest and road
construction. These activilies increase risk 1o fish stocks and populations, and no measurements
are baing taken 10 assess these risks.

'

L] Concems abount poterttial cumulative effects of timber harvest and other disturbances are
unrasolved and increasing rapidly where limber harvest is most imensive and exisnsive.

* Aquatic habitat inverdory information is insulficient for development of protection that meets
sither definition of effectivenass; information is essentially iacking in many areas and inaccurate
in othars.

Montoring on the Tongsss (Appendix Dj. Menitoring is useful for assessing both the implementation
of procedures and the effects of jogging and other disturbances onlish habilat. The resutis of eflectiveness
menforing are an important companer of adaptive management; monitoning resulls can be quickly
used to guide and improve the procedures for protecting fish habitat, Implemernation and eflectiveness
mon#oring on the Tongass since passage of the Relorm Act is in an expansion phase: monitoring
efforts have begun 1o assess the eflactiveness and stability of buffer strips; yarging eftects on soit
disturbance; prescriptions lor protecting class ifl streams; effects of roads on saedimentation and fish
passage; landslide frequency and mitigation in relation to logging; and aspects of cumulative effects,
Definitive results from effectiveness monioring are not yet available, however,

The Tongass National Forest preduces an annual monitering and evaluation report. in 1983, tish and
riparian standards and guidelines were successfully implememed in more than 90 percent of the siiuations
examined Forest-wide. Minimum stream bulfer widths (post-Retorm Act) were achieved in more than
90 percent of the siluations examined. Also, Best Managemem Practices for protecting beneticial uses
of water were successfully implernemed in about 90 percent of the situations examined. In all cases,
only & small parcentage of activities were monitored.
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More implementation and sfectiveness monioring is neaded to bettar assess the affects of logging on
fish habitats. Monilonng needs to occur on more timber harvest and road disturbances and over longsr
Hrme periods on individual sites. Effectiveness monforing needs major improvement in both design
and implementation. More research guidance would improve bath design and interpretation of the
monitoring program. Atthough some controversy is eviders, cunent procedures appear to have baen
well imptemented in the sample of activities that were montored. The eftectiveness of these proGedures,
howaever, has not been established through monitoring o7 research.

Summary of the Hesulls Perinining to Directive 1, The cumulative information resulting from the
erature review, the expen field review, the thies watershed 2ialyses, peer review, and other sources

provides a consistert message that cument procedures sndtheir implementation on the Tongass National
Forest to protect fish habitat are not fully effective to prevant habitat degragation or fully protect saimon
and siaclhead stocks over the long term. The largest ceficiencies in currem procedures are refated 1o
protecting headwater streams and their watersheds (class ili streams, unciassified imermittem and
ephemeral sireams, and Linstable solls), which to alarge degree determine the productivity of downstream
fish habiats. The results of these studies, and other information, provide an early diagnosis of symploms
indicating that fish habitat i¢ in gecline insome areas as @ vesult of logging, and that longer term application
of current procedures could lead to stock decines.

Directive 2 - Additional Needs

Additional needs were iderified to help reducs the risk 1o anadromous fish habtat. These needs fall
into two categories: (1) irformation and analyses 10 better vnderstand the ecology and conditions of
anadromous fish habtats, and (2) the implementation of activities 1o directly protect habitat once the
analyses are complete, The most imponamt nesds iertified are;

Quamitative and measurable objectives for anadromous fish habitats shouid be developed for
watersheds whaere limber harvest and other disturbances have and/or will occur. Future agquatic
invertory proceduras should inciude these habitat objectives.

A tormal watershed analysis procedure should be implemeread for wanersheds with salmon
and steethead populations on the Tongass National Forest. The more tmber harvest activitios
in a watershed or the more unstable the soils, the higher the priority for compieting watarshed
analyses. Watershed analyses that are completed belors planned disturbances can more
effectivety assess potential cumnuiative effects and risks to fish habitat.

Riparian managernert areas should be idertified for long-1erm fish habitat protection on afl
classes of streams in watersheds where timber is harvested and reads constructed,

A new class of streams that includes intermittent and ephemaral channels should be defined,
inventory standards written, anc these areas provided with mote pratection to minimize cumulative
eftecis on salmon and steelhead habitats downstream.

Forest-wide definitions, inveriory standards, and intespretations of mass-movemeri-hazard
areas should be developed, and a full inverory and analysis of high-hazard and very high-hazard

soils should be conducted.

[ Specic procedures for analyzing cumulative effects on waters* s producing salmon and
steeihead and containing suitable-available acres for timber shouid be developed for the Tongass

National Forest, and included in watersheg analysis proceduras.
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. Best Management Practices for protecting water quality should be more fully inplemented.
montored, and improved as necessary, speciically focusing on anadromous salmanid habiats,
tandscape and temporat scales, and cumulative efiects of watershed disturbances on habiat

capabilites.

. Implementation monitonng of Best Management Practices should continue, and electiveness
monitoring should be accelerated.

[} Addcilional information should be gatherad as soon as possible on life histories, distributions,
site-speciiic habitat requirernents, and genetic attributes of saimon and steethead stocks on
the Tongass.

. Repeatabie. long-term baseline research measurements should be established as soon as
possible on some saimon and steeihead streams across the Tongass for research on habitat
attributes and capabilties. These measurements can be used 1o track changes in the structure
of anadromous tish habiats that have resuhed from human and natural disturbances. Both
disturbed and undisturbed habitats should be sampled.

- Salmon and steelhead habitat capabiity modeis should be developed for field use in assessing
habitat capability conditions anc projected changes after timber harvest.

" RECOMMENDATIONS

Currem direction tor anadromous fish habitat protection on the Tongass National Forest is less than
fully effective, and adgditional protection is needed to make timber harvest more compatible with
mairtaining high-guailty fish habitat and long-term conservation of anadromous fish stocks. The highest
risks to lish habitat productivity and viability are in watersheds alteady intensively logged. The strengih
of the concern resulting from these findings warrants improving tish habital protection eflorts under
cutrent procedures prior to compietion of the Tongass Land Management Plan Revision. The neads
for additional improvements in fish habitat protection, gescribed in the response fo Difective 2, can be
divided o two categories:

{1) those that shouid be examined during the Tengass Land Managemert Plan Revision because
they may have sociogconomic impacts, and public disclosure and participation are needed;
and,

(2) those activities relevant to current direction in the Tongass Land Management Plan that
shioutd be strengthened prios to campleting the revision.

improvements Recommended for Examination
in the Tongass Land Management Plan Revision

» increased protection on headwater areas--sieep slopes, high-hazard solls, and class
and IV stresms. Headwaler areas greatly influence downstrearn fish habitat capabilities. They
serve as sources and conduits for sediment from natural and human-caused disturbances.
Currently these areas are not fully classified, and # is vitally important that new management
direction be developed and applied 16 minimize long-term downstream impacts.

. ModHication of siresmside bufers onficod plains and contined alluvial channels. Establishing
site-specific butlers en flood plains and confined afluvial channels should be thiough watershed
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analysis and subseguent project design. The purpose is to provide for protection for small
ol-channal siteams associated with liood plam streams, anu 1o provide for fong-term sources

of woody debris,

Ciarification of the current Tongase plan direction of “...preserve biological productivity of
all Hish streams on the Tongass.* This direction 18 nterpreted inconsislently across the Tangass
and has caused confusion. i can be interpreted that productivity of all fish streams must be
maintained al 160 percent, allowing for no reduction due to human-caused disturbances. This
15 @ difficult goal fo meet, while allowing for the other multiple uses of the Forest. The Tongass
plan revision should clarity this and define appropriate goals fos fish habital productivity on the
Tongass between the 100 percent ievel and the jevel needed to conserve fish stocks for continued
use by Alaska fisheries, as well as addressing acceptable levels of risk or probabiity of attaining

goals,

Establish guantitative objectives tor fish hebitat capabillty. Without quantitative measures of
tish habitat atributes, it is very giflicutt to identify habitat capability changes resufting from
numan-caused activilies in a watershed. Project planning and evaluations are currently not
quantitative regarding anadromous fish habitat capability, and therefore, are less eftective in

achieving habitat capability goals.

improvements Recommended for
Strengthening Habitat Protection Under Current Direction

Begin implemening watershed analysls. Use of watershed analysis comparabie 10 that
employed in PACFISH would move tile Forest an imponiant step toward the agency goal of
ecosystem management and tong-term sustainabiity of ali forest resources by helping managers
make better gecisions. it would provide large-scale analyses of how best 10 manage watersheds
with steep unstable areas, highly productive fisheries, productive tmber lands, impontant and
sensitive wildile resources, high-value recreation and visual resources, culiural resources, and
other considerations. it would address many of the concerns about effectiveness of current
procedures for protecting fish habitats, incluging more protective prescriptions for stream classes,
nigh-hazard scils, steep slopes, wetlands, road location and design, timber sale jayout, iogging.
fish passage, and cumulative effects of watershed disturbances over time. Watershed analyses
would also provide for assessments and managemen: direction better tounded on natural
disturbance ecology, including management approaches more consistent with site-specitic
ecological processes and tunctions, resulling in a systems approach to management.

Inlial application of watershed analysis could begin conservatively, aimed 3t the highest priofty
watersheds based o the highest risks to anadromous fish.

Because aqualic habitats and fish populations are subject to the cortinuing effecis of all previous
disturbances in a watershed, the eflects of additional planned managemert activities should
be viewed as additive {o existing eflects. Analysis procedures tor cumulative effects are naeded
1o examine these addiive effects, and would be key components of watershed analysis.

Develop a Forest-wide restoration strategy for degraded watersheds. The Alasks Region
should develop a watershed restoration strategy to identify and address its watershed restoration
needs. The strategy should incorporate the principles of ecosysiem management and the
concepts of watershed restoration planning (including watershed analyses) into an orderly and
coordinated process for developing and carrying out a comprehensive restoration program in
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the Alaska Region. The program would acceleraie recovery ol selected puonty walersheds
whose function and productvity have been impaired by patural and human disturbances.

Investory anadromous fish hablats and fish communities. Aquate inventory wntormation on
both habitat and fish provides impoitant data for habitat protection and watershed analyses. if
nventory procedures are quantitative and replicable, they become poweriul togls tor monitoning
trends iy habital condnion over tme and assessing whether umber harvest allecis anadiomous
fish habiats and populanons. Aguatic inventories are a high pricrity and should be instifetionatzed
on the Tongass, just as limber stand and solis inventories have been, Inttial inventory should
be amed at the highest pniorty watershieds based on highes! risk 1o anadromous fish,

Develop Forest-wide definhions, Inventory siandards, and Interpretations of
mass-movement-hazard sreas, and conduct il inventory and analysis of high-hazard and
very high-hazard solis. Timber harvest operations on unctable soifs ai any location in a watershed
present tisk o fish habitat, Accelerated mass erosion ofien results when unstable soils are
disturbed. The processes of mass erosion can transpon sedimenis lor fong distances belore
deposition--usually in low-gratient strearms Supporing anadromous fish. Improved management
and protection of unstable soils wili help control risk to fish habitats.

increase monioring on implementation and effectiveness of procedures for anadromous
fish habRat protection. More long-term monitoring s needed 1o answer questions like, *Did
protective measures like bufter-strips persist after many-years, or ahter large siorm events?
Research studies should be key companents of effectiveness monitoring. Highest priority risks
1o habitat loss should De studied. Watersheds subject to pilot walershed analysis for this
assessment are high priorfty for long-term meniloring.

Ensure thet menagement direction for habhst protection Is censistently appiied. Examination
of watersheds reveaied some inconsistencies in the way timber sale procedures for pratecting
aquatic habitats were implemented. Additional rescurces shouid be made available to ensure

more complete and consistent application of management direction for protecting anadromous

fish habiats.

Classity streams draining intermittent and ephemeral channels. intermittent and ephemeral
neadwater channels often represent more than S0 percent of the total stream mileage in &
watershed, These channels are condults for routing sediment, nutrients, and debris downsiream
1o fish-bearing waters and therefore are key compoenents of apadromous fish habdats. Logging
disturbs these streams and can cause reductions in fish habitat capability downstream. Most
often, these headwater channels which should be included in a class |V designation, curently
receive little or no protection during logging. Once these channels are defined and mapped
during project reconnaissance, their needs for protection can be examined during watershed

analysis.

Further develop the process for setling quantiative objectives for fish habitat. The goal ot
quantiative objectives for salmon and steelhead habitat protection 1s 1o maintain desired habrat
capabilities on a sustained basis. The team recommends that managers should guantitatively
define the featuwres of ¢esirabie salmon and steelhead habaat that are attainable in a given
geemorphic setting and that they hope to maintain. This eflort is currently underway on the

Tongass.

Examine and Improve Best Management Practices. Best Management Practices have never
been fully implemented, and thus have never fully protected fish habitats, Review and update
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of Alaska Region Bes! Management Practices and their direction for application s important as
new information from research and monitoring becomes availlable.
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. Accelerate ascquishion of research information. The assessment revealed large gaps in
knowledge impontant to manage and protect the habitals and stocks of anadromotzs hsh on
the Tongass. An accelerated and sustaned research etiortis recommended o provide additional
information for managament. At leasl ene long-term watershed study, lixke ihe Alsea Watershed
study in Oregon, or the Carnation Creek watershed study in British Columbia, should be pertormed
onthe Tongass to assess the long-term curmulative effects of timper management on anadromous
fish stocks and thes habitats. Research should addiess the role of class Ml and class IV streams
m maintaining anadromous fish habitat capabiity onthe Tongass. Research prorites should
be set jointly by the Alaska Region and the Pacific Northwest Staton.
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CONCLUSIONS

Ereshwater habitat for witd fish should be carefully managed within individual watersheds and with a
lang-term watershed perspective to ensure needed fish habital protection. The assessment concludes
that current practices for timber harvest planning and application are not tully effective in protecting
anadromous hsh habitats on the Tongass National Forest, However, no significant risk is perceived ta
ish habitat from implemertation of current procedures for timber harvest duting the next ane or two
years whiie the Tongass Land Management Plan is being revised, il actions are laken to strengthen
activities under current procedures. Increased headwater protection from timber harvest, increased
puftars on fivod plains and afluvial channels, and completion of cumuiative watershed effects analyses
16 evaluate natural and human disturbances, are very imponam proteclive measutes that are needed.
As discussed in the Results section of this assessment, several other areas merit concem as well,

SSIUONOD 04 Ld¥ ZE-dWL~L

Protecting the salmon and steelhead resources of Alaska and the Pacific Northwest is truly a national
concern. Extinct and declining stocks in CaBornia, idaho, Oregon, and Washington have prompted
devaeiopment of fish habitat protection measures specilied under the_Pacific Anadromous Fish Strategy
{PACFISH). Ahhough these measures have not been applied 10 Alaska, the companson requested i
the Conww%w&ale. A comparison among curzemt procedures for fish
habitat proteciion on the 1ongass, procedures in the PACFISH Strategy, and recommendations of the
Anadromous Fish Habitat Assessment Team can be tound in Table 1.

Preventing the need 1o jist species is established as a Federal poficy by USDA Regulation 95004, the
2670 section of the Forest Service Manual, and a Memorandurm of Understanding 10 conserve species
tending toward listing signed by the Forest Service, U.S. Fieh and Wildite Service, Bureau of Land
Management, National Park Service, and National Marine Fisheries Service in January of 1994,
Conservative approaches should be taken to avoid the need tor listing anadromous fish stocks under
e Enrgnnered Species Act. Once $1ocks 2re fisted, many 7esource management options are preciuded
and the fesulting effects on local economies can be severe and immediate.

SOOWIr

Management that uses disturbance ecology, and simulates the natural spatial and temporat range of
forest disturbances consistent with ecological processes and functions, is curently believed to provide
the highest probabifity of conserving the salmon and steelhead habitats needed to sustain stocks. The
further management plans stray from nawral disturbance ecology, the greater the risk to anadromous
fish stocks.

The success of fish and wildife conservation depencs on 8 systems rather than species focus in lorest
plans. Comprehensive assessments of what is needed to conserve biodiversity and planning at the

14
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iandscape scale are emerging as common leatures of revised lorest plans and of conservation biology.
Because fitlle information exists on individual salmon and steethead stocks in Southeast Alaska,
conserving fish habitat and stocks al the iandscape scale must rely heavily on applying the best current
principles of habitat management, landscape ecology, and conservation biology.

The assessment concludes that providing for more anadromous fish habital prmecﬂon or the Tongass

S AEEEsEAry And praclncable Wore comprehensive watershed analyses comparabie 16 tHese iy g =

PACFISH Sirategy, st applied op priority watersheds where timber wilt be harvested, wilt provide for
both timber harvest and anadromous fish habitai protection. This process will help define timber harvest
that is sustainable over ime, Additional protection procedures and improved application of ali procedures
will reduce risk to fish populations. Costs of timber harvest programs may increase with addrional
habitat protection, bit sustained habiiats 1or anadromous tish stocks and harvests, as well as asustainzble
rale of timber harvest, are both imponant goals.

This assessment provides imponant information tor use in considering new management direction and
revising the Tongass Land Management Pian. Untii more information is available, anadromous lish
habitat protection should be both responsive and conservative,

S9OOWIr
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INFORMATION BASE

The documents fisted below were used to complete our assessment and 1epon. The documents
represent field work, Congressional Acts, anadromous fish conservaton biclegy, gathenng and
analysis of additional information, teamn discussions and consensus of consulting techmical
profassionals, and review by scientists, techmcal experts. and the Assessment Managers. We do
riot kst all sources of inlormation, but only the principal documents examined and used. Other
imponant sources of information used to complete this repon are on We in the Regional Oflice.
Alaska Region, Juneau.

Alagka National Interest Lands Conservation Act. 1980. Public Law 96-487.
Endangered Species Act. 1973. Public L.aw 93-205,

Halupka, K.C., J. Troyer, M. Willson, and F. Everest. 1983, ldentiication of unique and sensiive
chinook salmon stocks of Southeast Alaska. Report to Alaska Region. USDA Forest Service. 92 p.

Haiupka, K.C., J. Troyer, M. Willson, and F. Everest. 1953, Identification of unique and sensilive
cohe satmon stocks of Southeast Alaska. Report to Alaska Region, USDA Forest Service. 141 p.

Halupka, K.C.. 4. Troyer, M. Willson, and F. Everest. 1993. identilication of unique and sensiive
sockeye salmon stocks of Southeast Ataska. Report to Alaska Region, USDA Forest Service.,

235 p.

Halupka, K.C., M. Willsan, M. Bryant, and ¥. Everest. 1984, Biciogical characteristics and population
status of anadromous salmon in Southeast Alaska, Chum Salmen. Repont 1o Alaska Region, USDA
Forest Service. 141 p.

Meehan, W., 1991. influences ol forest and rangeland management on salimonid fishes and thair
habnats. Special Publicaticn 19. Bethesda, MD: American Fisheries Society, 751 p.

National Envirorimenal Policy Act. 1970, Public Law 91.180.
National Forest Management Act. 1976. Public Law 94-588.

Pearcy, W. 3. 1982. Ocean ecology ol Nonh Pacilic saimonids. Washington Sea Grant Program,
Books in Recrutment Fishery Oceanography. University of Washington Press. Seattie. 179p.

Reiman, B., D. Lee, J. Mcintyre, K. Overton, and R. Thurow. 13593. Consideration of extintion
risks for saimonids, Boise, 1D: USDA Forest Service. Fish Habaal Relationships Technical Bulietin
14. 12 p.

Root, C.. and L. Margolis, &d., 1991, Pacific salmon lite histories. Vancouver, BC: University of
British Columbia Press. 564 p,

‘Thorpe, J. F. 1883, Salmonid flexibility: Responses to environmental extremes. Trans. Am, Fish
Sog, 123: 606-612.

Tongass Timber Reform Act. 1980, Pubiic Law. 101-626.

USDA Forest Service. 1891, Forest Service Manual, Section 287012, Secretary of Agriculture’s
Policy on Fish and Wildlife 95004 (WO Amendment 2600-91-3).
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{JSDA Forest Sewvice. 1991, Forest Service Manual, Secton 2676.22, Sensitve Species (WO
Amendment 2600-91-3).

USDA Forest Service. 1992, Best Management Practices. implememation Monitoring Repon 1992,
Unpublished. U. 8. Depanment of Agnculture, Forast Service, Juneau, AK. 37 p.

USDA Forest Service. 1993, Best Management Practices. Implementation Monitoring Report 1933,
Unpublished. U. 8. Depanment of Agriculture Forest Service, Juneau, AX 40 p.

USDA Forest Service. 1954, Fish habitat analysis team report. An evaluation of the eflectiveness
of eurrent procedures for protecting anadromous fish habizat on the Tongass National Forest.
Anadromous Fish Habiiat Assessment, USDA Forest Service, B3 p. pius appendices.

USDA Forest Service. 1954, Effectiveness monitoring team report. Rapon of the Effectiveness
Monftoring Team, Anadrornous Fish Habitai Assessmenl, USDA Forest Service. Letier dated 8/7/84

from R. Coleman to F. Everest ang F. Norbury, 4 p.

USDA Forest Service. 1994, Interim report, Anadromous Fish Habitat Assessment, Alaska Region
and Pacitic Nonhwest Research Station. Letter dated 3/17/94 from M. Baron and C. Philpot to
Chiet, USDA Forest Service. 14 p.

USDA Forest Service. 1994. Draft watershed restoration sirategy. Alaska Region. Juneau, AK.
21 p.
USDA Forest Service and USDI Bureau of Land Management. 1994. Environmental assessment

for implernentation of interim strategies for managing anatromous fish-producing watersheds in
eastem Oregon and Washingten, Idaho and portions of Caltornia. 68 p.

1.5, Governmenl. 1934. A Federal Agency Guide tor Pilot Watershed Analysis.
Jan. 1994 {version 1.2} Washington, DC 140p.

U.8. Government, 1984, Memorandum of understanding between the USDA Forest Service, USDH
Figh and Wildife Service, USD) Bureau of Land Management, USHi National Park Service, and
USDC National Marine Fisheries Service. Framework for cooperation for conservation of species
tending toward Federal listing under the Endangered Species Act.
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Al supporting matetials are avaitable by contacting Cat Casipit, USDA Forest Servite,
Alaska Fegion (907-586-7918}.
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Summary

This repont was prepazed in response 1o direction from Congress in the Conterence Committee Repon
to the FY 1984 Appropriations Act for Interior and Relaied Agencies. The Committee Report asked for
a study of the effectiveness of current procechrres in protecting fish habitat on the Tongass National
Forest, {oliowed by a determination of whether any additional protection is needed.

This report will be incorporatad into a broad based repon-addressing these and other issues raised
by the Committee--that is being produced by the Alaska Regional Ctfice and the Pacific Nonthwest
Research Station, USDA Forest Service. Responsibility tor this repon was assigned to a study team,
called the Fish Habitat Analysis Team {the Team), consisting of fishery biclogists and hydrologists
from the Forest Service managemen! and research branches, as well as, a fishery biologist from the
Nationzal Marine Fisheries Sevice and a habitat biologist rom the Alaska Depentment of Fish and Game.
Following direction by the Regional Forester and the Station Director, we condutied studies 10 evaluate
the effectiveness of current procedures and reponed our findings. Requirements of the Federal Advisory
Comrmittee Act preverted the State representative from panticipating during the Tearn's evaluation and

recommendation deliberations.

Currem direction for pratecting fish habitat on the Tongass is to implement the requiremems of law as
specified by the Tongass Timber Reform Act, the National Farest Managament Act, the Clean Water
Act, and other laws, as well as the standards and guidelines established by the Forest Service Alaska
Region Aguatic Habitat Management Handbook, the Soil and Water Conservation Handbook-Best
Management Practices, and the Tongass Land Management Plan. The Tongass Timber Reform Act of
1590 is unique to other forest management legisiation in that it directs the Tongass Nationat Forest to
protect riparien habitat by establishing a no-commercial-timbar-harvest bufler of no tess than 100 feet
on each side of all anadromous fish streams, and reslder-fish-bearing streams that fiow direcily into
anadromaus fish streams. The goal for fish habitat managemnent on the Tongass National Forest, as
stated in the Fotest's land management plan, is to 'preserve the biclogical productivity of every fish

stream on the Tongass.”

To respond to the study request by Congross, we used a series of imterrelated inquiries. Existing published
and uripublished reports and data pertaining to forest managemant effects on fish habitat in Southeast
Alaska were colloctes and analyzed 10 determing forest managemant infiuences on fish habitat in the
Pacific Northwest and Southeast Alaska Established experts in watershed science and fish habitat
relations examined a set of managed walersheds and evaluated the ¢ffectiveness of current management
procedures 10 protect fish habial, Three watersheds representing a range of managemert conditions
on the Tongass National Forest Acministrative Areas were analyzed by using A Federal Agency Guide

for Pilot Watershed Analysis (1994).

The assessmen of lnerature yislded 1,542 citations on the retation of land management activities to
anadromous fish habitats. Although no studies directly assess Bast Managemert Practices or bulfers
as applied on the Tongass National Forest, studies in landscapes similar to Southeast Alaska show
declines in saimonid habiiat capabilty atter timber harvest of more than 25 percent of the watershed.
Harvest treaiments included some withoun streamside butters, some with retained bufters on fish bearing
streams but with completely harvested headwaters, and others with a mixture of paich cuts in the
riparian area. As a group, these streams incorporated 8 mix of streamside management that included
bufters similar to those currently applied on the Tongass, as well as past Tongass practices. In all of
he streams with greater than 25 percent of the watershed harvested, saimonid habitat quality dechined.
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The results of the expert field review showed that, for current conditions, tvo watersheds rated as
having low risk of & detectable adverse change in fish habitat and watershed condition, live as having
moderately low risk, and one as moderate rick. With continuation of timber harvest and roading into
the next 30 and 400 yaars, expsns rated risk tc fish habitat al either moderate or moderately high.
Experts expressed concerns lor fish habhat where they observed 100 narrow bulters on class | and it
seams; class Il streams that needed bulfers; timber harvest activity on unsiable slopes; problems
with road Iocation, desigs, and management; and variabilty in implemening guidance.

The results of the pilot watershed analyses Jed us 1o corciude that currert fish habitat condiion is
relatively good and has not been significamly atteted by management activities on Game Creek (5
percent timber harvest) and Upper Old Franks Creek (6 percem timber harvest), Kadake Creek (15
percent timber harvest) may be an exception 1o the conclusion. Watsrshed analysis, as pan of ariparian
habital conservation strategy, was tound to provide for more scrutiny of.- and emphasis on,
riparian-dependent rasources and siream processes than do current procedures, especiatly
resource-protection needs adjacert 10 class Hi streams.

The conciusion of the Teamn, bassd on the information displayed, is that current procedures are not
enirely eftective in protecting fish habitat. Cument procedures have clsarly improved the treatment of
anadromous fish streams and provided improved protection for valuable stream habital compared t0
previous procsdures, Dut they are not compistely effective in precluding increased risk o scme
anadromous fish stocks over the long term,

Current procedures were found 1o be less than adequate in five ways: inventory anc classification of
fish habitat and sireams, and protecting thelr associated riparian areas and wallands, timber harvest
on steep, unsiable slopes; road design, mitigation, mainenance, and closure; problems with cenain
aspects of forest and timber-sale planning; and institutional concerns.

The team concluded that additional protection for fish habitat is needed to reduce risk to fish habhat

quality on the Tongass National Forest. ¥ these measures are implamented in their entirety, we think

additiona! risk to fish habitat associated with limber management activities will be minimized, and the

goal of preserving the biclegical productivity of fish streams on the Tongass will be met, although risk
can never be efiminated.

We recommend an ecosystem approach for evaluating and protecling watershed processes and functions
al the landscape scale as a precursor to timber sales and other management activities that coukl
signiticantly influence fish habitat. Parajiel wih the ecosystem spproach, we recommend fully
implementing existing Best Management Practices in planning and carrying out activities that could
aftect aguatic ecesystems. Adaditional recommendations are made to address instintional, monfioring,
and irformation needs,
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Chapter 4. Adequacy of Current Procedures and Recommendations

GQUESTION 1: ARE CURRENT PROCEDURES EFFECTIVE FOR PROTECTING FISH HABITAT?

Cunert procedures for protecting fish habitat have clearly improved the treatment of anadromous
fish streams and provided improved protection for valuable stream habitat compared to previous
procedures. How eflective current procedures actually are often depends on how well existing
guidelines were interpreted anc practiced on the ground. Analysis of the results of the several
pans of this study has shown deficiencies in both current practices and cunent pracedures for
protecting fish habitat that could have long-tenm adverse eflects on saimonid populations on
parts of the Tongass National Forest. In this chapter, application of current pratices on the ground
and the direction and guidelines for providing for fish habitat {procedures) sre considersd together
under the combined discussion on current procedures.

Based on the irformation displayed, we determined that cument procedures, as implemented, are
not entirely effective in protecting fish habitat. A common element that appoars throughout the
analysis is that existing guidelines are not implemented consistently throughowr the Forest. in
addition, the Tongass Timber Reform A¢t and current procedures do not address fish habitat and
watershed processes over long time trames and over large landscape scates. Our review and
comparison of curem proceduras o various proposed procedures also showed a lack of measurable
criteria against which to measure the eflectiveness of existing guidslines.

Currem procedures were nat found 10 be compietely effective, and risk 10 fish habitat remains.
Procedures were found 1o be less than adequate in five ways: inventory and classification of fish
habitat and streams, and prolecting their assotiated riparian areas and watlangsr Tmber iarvest
on steep and unstahle siopes; road design, mitigation, maimenance, and closure; problems with
cenain aspects of forest and timber-sale planning; and institutional concems. We observed that
these problems do not always exist across the Forest; in some locations, some of the procedures
were found 10 be adeguale and reflect excellern work by Tield persannel.

Invertory and Classification of Fish Habitat and Streams

Wae recognized that efions are being made to clarily the stream protection requiraments of the
Tongass Timber Reform Act to betier and more consistently implemant bulters on class | and Il
streams, as evidenced by the Chatham Area 19893 poficy on Reform Act butters. in some areas,
fiood-piain habitat, streams, riparian areas, and important wetlands are not weli protected because
they are misclassified or simply did not shaw up on inventories used for sale planning and layout.
Large woody debris and wetland funclions were sometimes not tully recognized in bufler designs
during timber-sale layout. Many butlers are designed too nancw 10 withswanid high wind. Some
streams, classified as class B and net given 2 buffer, should have been classified as class Hl and
buffered, based on habitat characteristics for resident fish.

The Tongass Timber Reform Act does nol require minimum butiers on class §it sireams but does
require the application of Best Management Practices to them. Class ill streams comprise about

nalf of a typical watershed's channel network, These streams are transpon channels for the sediment,
nedinad, and woody debris routed through the streans to downstream fish habital. We observed
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that ¢lass HI streams sometimes are not given bufters or sufiicient protective measures to maintain
alt of their imporant functions,

Unstabie Slopes

The evaluation of landslide hazard and mitigation measures applied 1o timbey harvest and road
aclivities on steep unstabie siopes is not always adequate. Slopes with the highest (MMi4)
mass-movement rating--based on the Tengass landslide rating system--are considered unsultable
tor imber production in the proposed Forest Plan Revision but may be available for timber harvest
under the current Plan. The MMI3 category is considered suliable, bt these slopes are required
to have lurther she-specific inventory and prascriptions before timber harvest and road aclivities
are planned. Inadequate field checking of the soils data base to verily the hazard associated whh
the mass-movement classitication was apparent from the figid review, athough our team recognizes
that decisions 10 operate on high-risk soiis may have been accepted by Forest leadership in
some locations. Tongase protedures for cperating on MMI3 areas are generally adeguate for
minimizing shertterrn soil displacement and effects of surlace ercsion. The long-term eflects
{5-25 ysars}, we believe, are not well addressed by current procedures,

‘The most serious longtemn eftect of the current procedures on high mass-movermnent-hazard
solls will be loss of root strength and the sesultant ingrsases in mass wasting gver the long term.
When these steep slopes are clearcut, the roots of the harvested trees slowly decompose and ne
{onger hold the soilin place. Peak joss of root strength, betore the sirength associated with regrowth
of trees retums, i usually at about 10 to 15 years afer timber harvest. During periods of intense
raintall, landslides can deliver jarge amounts of sedimert and debris to sireams and lodislope
areas. Negative eftecis 10 fish habitat are not always immediate, but accelerated rates of mass
wasting are thought to cause long-term, chronic etiects (Swanston 1971, Swanson el al. 1987,
Swanston and Erhart 1993). Other soif productivity concems accompany these mass.wasting
events, but they are not directly reiated to fish habitat. Given current procedures, we expect that
fture timber harvesting and road building will continue to access increasing acreage of MMI3
areas. Complex and unpredictable negative effects will accumuiate on downstream fish habitat #
wide-spread harvest activities on these MMI3 soils cominue over the long term.

Foads

Problems were noled associated with design, construction, maintenance, mitigation, and closure
of roads, especially on steep, unstable slopes. Stream crossings are sometimes designed for
tess than the criticat flow, and ditch reliet culverts are sometimas not sufficient 10 maintain the
hydrology Of steep siopes, holiows, and wetlands. We saw an instance where road construction
on highly erosive solis comtinued through fall siorm events, contributing tc the sediimemation of
streamns, Culvert crossings of roads on steep mourtain-slope channels was another concern
expressed by our Team. These cubverts have a tendency to fail and piug with bedload, becoming
persistent maintenance probiems.

Based on the expert leld review andg our own observations, road censtruction problems sometimes
needing more timely, consistert mitigation included erosion corstrol at stream crossings, grass
seeding on midsiope cut-and-fill siopes, and fish passage &t class | and Ii cuivert crossings. Alse
of concern in some locations was the failure to act on decisions 10 close road Segments.

Mairtaining rcads was a concemn identifiad by some of the field-review expens and our Team.
funds lor maintaining the many miles of open roads on the Tongass seem inadeguate. Low-use
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roads typically are nol stabilized or ‘put 10 bed'--such as by removing culvents, constructing
walerbars, outsloping road surfaces, and seeding.-after timber harvest.

Timber Harvest Planning

Our Team and the expert reviewers expressad general concems with the planning process. Prablems
include not evaluating potential cumulative watershed effects thoroughly (although we recognize
that the Stikine Arsa has had a procass for analyzing cumulative effects threshelds in place for a
tew years), lack of a holistic approach in describing the imponant watershed functions and processes
and how they should be protected, lack of a long-term view aver & jarge watesshed landscape,
lack of contingency pianning for large stochastic evems (such as floods and windstorms), and
rminimai concern for aquatic species other than salmon. All ofthese examples of planning deficiencies
could be due to the pressure 1o produce timber sale offerings.

Instititional Concems

Instinntional concerns include incompiete updating of the Forest corporate data base; insufficient
project-scale inventories for conducting site-specific assessments in sale ptanning and layout;
inadequate input from specialists on geomorphology and fluvial processes; a management climate
where the burden of prod! is sometimes on fisheries and hydrology specialists 1o show that activities
in riparian areas are detimental to fluvial processes and fish habitat, rather than other specialists
showing that proposed activities in riparian areas will not negatively aftect fish habitat and fluvial
processes; and emphasis on timber targets rather than on tand stewardship.

Giving District personnel the ability to strongly influence harvest unit and road layout during design
and implementation was viewed as positive when interdisciplinary teams were given the discretion
10 design habital-protection strategies to maich on-the-ground conditions. When project decision
makers chose to modity recommendations in an effort to meet timber harvest larges of other
specific objectives, we often viewed the action as not providing the best of desired fish habitat
protection. Best Managemem Practices and Record of Decision requirements ware sometimes
not implermented completely beczuse of other commitments of personnel and resources. The
Team znd the field-review expens expressad strong concerm about the curent management
amphasis on menitoring timber harvest and read-related activities.

QUESTION 2: 1S ADDITIONAL PROTECTION NEEDED?

We concluded that the answer 1o this question is yes. We recommend additional measures 10
reduce the risk 10 fish habitat capability on the Tongass National Forest. If these measures are
implementted in their ertirety, we think additional risks to fish habitat associated with timber
management activities will be minimized and the goal of preserving the biological productivity of
fish sireams on the Tongass will be met, although fisk can never be eliminated. Additional protection
for fish habital requives two paraliel efforts: the first is an ecosystem approach for evaluating and
protecting watershed processes and funcions at the landscape scale, and the second is the kil
implementation of existing Best Management Practices in planning and implementing activities
that could affect aquatic ecosysiems. Recommendations are also included for addressing research,
institutional, and information needs.

Fully implementing an ecosystem approach will require additional measures Not currently included
in the Tongass Land Management Plan. These measures should be fuity examined, disclosed,
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and included in the Plan revision. Fully implementing Best Management Practices, however, does
not regquire additional analysis; it simply requires us to follow existing diraction.

We recommend implementing walershed analysis using the concepts presented in A Faderal
Agency Guide for Piiot Walershed Analysis (1884) as a precussor to timber sales and other
managemeni activities thal could signfficantly influence fish habitat. The cornersione of our approach

is an ecosystam analysis applied at the walershed scale.

Although some procedures in watershed analysis are currently implementsd as pan of timber-sale
planning, we befieve that the watershed analysis process provides important new information
about fish habitat needs and the impontant tactars that influence habital, Given our concerns
about the inconsistert application ofriparian management guidelines in class Hland smaller streams,
the inadequate identification and consideration of high mass-movement soiis, and a need for
better planning of timbar managemen activities that may infivence fish habitat, we believe that
this analysis should be a precursor to additional imber management in most watersheds. Watershed
analysis places each stream in the context of a continuun where small siream Processes provide
input imeo successivaly larger streams throughout the river system (Vannote et al. 1882}, Maintaining
this conneclivity is important for protecting healthy watersheds and fish habitat (Hicks et al. 1891,

Naiman et al. 1992),

We recommend, as pan of walershed snalysis, that Riparian Managemen! Areas be delined and
the arez within them managad to hully protect fish habitat in the long term. Key physical and biolegical
processes should be considered when establishing riparian zones on all streams. Because
watershed analysis on all Tongass watersheds will nol be implemented immediately, we propese
the foliowing interim recommendations:

- 1. We recommend that riparian zones adiacen 10 unconfined aliuvial fiood plain channeis,
aliuvial fan channeis, and giacial ottwash channets (Paustian 1992) should not be subject
to timbar harvest uniess they are fully evaiualed. The entire floodplain should be considered
as the interim Riparian Management Area. In these channel types, riparian zones may
extend beyond the minimum witth specified under current proceduses because the stream
is ofien dissected into & main low-fiow channel with several side channeis. These side
channeis are impontant fish habiiat (Haman and Brown 1867). Ecosystem-scale analysts
shoulkd consider the whole riparian srea, as defined by riparian soiis and vegetation. Site
specific harvest is only afiowable when those riparian areas are futly evaivated and the
purpose Is consistert with the goal of full riparian protection.

L) 2. We recommend using a distance equivalent 1o the height of a site-pOtertial tree to
deterrnine the Riparian Menagememn Area width (assuming it is greater than 100 feet} for
confined alluvial channel types of class 1 and H streams. In no case would Riparian
Management Areas be less than 100 feet wide. Again, propuosed harvest in these areas
shouid fuily protect riparian values, We had similar concems about confined aliuvial channe!
types that are class | and || streams. In these channels, debris recruliment may come
from beyond a fixed 10G-font distance, depending on bank slope, tapography, and tree
height of the dominar debris-producing trees.

buffers on sach side of class il streams until individuat
t"ahalysis. Class Iii sireams have imponant water
quality values, These streams are aiso sources 10f woody debris recruiiment and flter,
and they deliver nutrient and sediment inputs imo larger streams (Hicks et al, 1991, Gregory
and Swanson 1891, FEMAT 1993, appendix C.2). These streams are typically high-gradient
streams often associated with steep, unstable terrain. Timber management cpportunities
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within the bufters are evaluated case by case, considering mass-movement hazards as
welt as debris, Hiter, nutrient, and sediment input.

. 4. We recommend delining a new calsgary, class IV streams for tha intermittent or spherneral
colluvial channels and smail, perenrial spring-fed nilt channels thal are Aot dominant
sedimeni-transpan streams. Streams that are currently unciassified and class Hll streams
that are misclassified cause some canfusion. They should be managed primarily to protect
water quality. These Streams are typically very small, high-gradient streams draining
mourtain slopes. They rarely need buffer sinps, but ohen require special provisions for
telling, yarding, and determining where 1o place landings and roads.

We recommend that consistent Forest-wide definftions, inventory stendards, and interpretations
of mass-movement-hazard areas be developed, and that a fulf invertery and analysis of high-
and very high-hazard soils be conducted. As part of an ecosystem approachto watarshed planning,
mass-movement hazard should be incorporated into the design of all Riparian Management Areas.
Given the results of the comparison between post-Retorm Act butfers znd watershed analysis
recommandations, we betieve watershed analysis more accurately blends riparian area concemns
with high-hazard gesmorphic conditions to identify Riparian Management Areas.

We recommend adopting the following additional management measures where steep slopes,
nigh-hazard soil conditions, or both threaten fish habitat:

High-hazard soils sheuid not be clearcut or roaded betore their mass-movement potential
is assessed on-site;

»

. Ne slopes greater than 84% shaould be clearcut; and

. No coliuvial hollows or highly dissected mourtain siopes greater than 76% should be
clearcut,

we recommeand including cumulative-effects procedures as pan of watershed analysis to display
the sllects fom past management; this analysis would identity where cumrent operating thresholds
exist that could influence fish habltat and squalic resources.

Wae recommend that a set of objectives for fish habitat menagement be adopted. They should be
measwurable and reflect the diversity of fish habitat needs, in addition to serving as key muonioring
indicators. We recommend that the cument set of imerim cbjectives be improved and expanded
1o include other measures. We recommend that future invertories be conducted on a
waershed.scale that Inchude these chjectives as & starting point: regienal training will be necessary
to ensure consistency in collection methods and imerpretation.

We recommend that current guidance expressed in Best Management Practices and other direction
be re-examined annually and implemented consistertly to protect fish habhat. The following areas
need re-emphasis and additional antention.

Design, Layout, and Maintenance of Roads

Sream crossings should be designed and maimained to ensute the upstream ang
downstream movement of all life stages of anadiomous fish, Similar passage criteria are
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desirable for resident streams. Site-specific exceptions are to be approved by a line officer
in conisultation with & fisheries biclogist and the Alaska Depanment of Fish and Game.

[ Best Management Fractices for miigating eifects of erosion and sedimentation from roads
should be implemented consistently.

L Building roads on steep slopes and through fiood piains and fens should be avoided,
¥hen roads are built in these areas, then stringent implementation of Best Management
Practices shoult be used for iming construction, road standards, season and condition
of use, and maintenance.

. A program for annually checking and maintaining culverts shovld be implsmeritad for the
entire Tongass Forest. Whare culvents have a high risk of failure during large flow events
because of potertial debris inputs, cortingency designs for road overtopping shouid be
imptemerted t¢ prevent damage.

- Al roads not essential for forest transportation and management needs should be idemtilisd
and closed. Timely closure of unneeded roads and immediate road drainage and erosion

mitigation measures should be vigorously pursued.

. Open-bottoin sireamn-crossing structures or bridges should be used more Fequartly on
low-lo-mocerate gradiem streams where fish passage & required.

Riparian Managemesnt Areas

. windthrown timber in riparian areas should not be subject 10 timber satvage uniess approved
by a line officer in consultation with a fisheries biologist or hydroiogist and othars,

. Sueams misclassified duning inventory should be correctly classifiec and riparian
management adjusted accordingly during all phases of timbar harvest.

[} A set o physical criterda should be deveieped 10 use with the existing biological criteria
o7 differentiating betwear: class It i, and IV streams.

o Trairding in recognizing Strearn classes should be expanded immediataly.

Several monitoring needs that are criticai to understanding the long-term effects of forest
managemerit on fish hebitat were identified during the Team review. We recommend that the
curent implementation monhoring of Best Management Practices continue, to determine compliance
with bufler/riparian area guidelines and road standards. We recommend that studies shouid be
initiated 1o evaluate the efiectiveness of riparian area prescriptions and management practices for
protecting fish habitat as expressed by the preliminary fish habitat objectives. A standardized
moniicring protocol should be established across the Tongass to facilitate data comparisons.

Significam gaps remain in our understanding of how current managemen aftects fish habitat and
aguatic ecosystems in Southeast Alaska. We recommend continuing studies that are designed to
help understand the basic life-history requirerners of anadromous and resident fish in strearms.
We also recommend aquatic ecosystem studies that explote the relations between terrestrial and
aquatic environments as owuilined by the Alaska Working Group on Cooperative Forestry/Fisheries
Research, In addition, we recomimend adgditional suppon of research in the following areas:
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- The effects of windthrow on tish habitat in both the shor and long terms and how negative
affects can be minimized.

L] Movermant of large woody debris through Sifeam systems.

. Sediment routing studies to determine the risk resulting from mass tailures on fish habitat.

- Key measures of habitat and ecosystems to be used as management indicators for aquatic
ecosystems.

[] Mydrological and biological ettects of roads and timber harvest on fens and cther wetiands,

. Cumulative effects of management activities on watershed processes and fish habitat.

. Poputlation viability assessment for anadromous tish stocks in Southeast Alaska.

L] Adaptive management areas for “learning to manage by managing to learn® (Bormann el

Al in press). These areas coukd be used for testing various stream bufter widths and
harvest preseriptions in high mass-wasting hazarg areas, for example.

in addition 1o interim and long-term guidance, several insthutional and adminisirative needs were
idertiied to implsment this sirateqy. We identilied these needs as opponunities for improving
management of fish and aguatic resources.

Watershed analysis requires a significamt commitment of personnel and funds in the short term,
put has significart cost-saving potential for the long term. We recommend that a team of watershed
analysts including at least a hydrologist/geomerpholegist, fisheries biologist, ecclogist, geographic
irformation systems analyst, and soli scientist be acquired by each Area 10 wark exclusively 10
comptete watershed analyses for afl major watersheds with suitable timber lands on the Tengass.
These watershed analysis teams wilt require new personne! on each of the Areas and the furids
to compiste the analysis. We recommend that the analyses shouid be complated by the year
2000, We also recommend that a regiona) watershed analysis-coordinator position shouid be
established 1o coordinate information sxchange among the Areas, coordinate watershed analysis
training tor field personnel, and provide information from the analyses to the data base managers
to update the corporate data base.

We recommend that the Region expand the role of hydroicgists and geologists 10 incluce hillsiope
and Auvial geomorpholegy. Atthough some personnel already have these skilis, the need for this
expertise is critical for evalusting mass-movement hazard and predicting eftecis from land
management on streams and fluvial processes. We recommend continuing the partnership with
the Juneau Forestry Sciences Laboratory o calibrate the land form and soils invertory for
mass-movement hazard ratings. We recommend geomorphology training for ali field personnel
.working in sale layout, as well as expanded training tor hydmlogists and geologists in advanced
geomorphological concepts. In addition, the Regicn should acquire geomarpholegists tor each
Arga on the Forest.

We recommend timely updating of information trom fiaid units so that information is truly *corporate’
in the Tongass daia base. We consistently idertified emors in the Tongass data base during our
expert-review exercise. These discrepancies occurred when new infermation from Districts and
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Areas was not incorporated into the Forest data base. More-accurate maps and inventory information
wilt be rsquired i our recommendations for riparian areas, class Hl streamns, and high hazard soil
areas are implemented. The tentatively suitable timber-harvest lands need to be analyzed when
the iand managemant plan is reviset and the data base adjusted accordingly.
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Chapter 5. Conclusions

Current procedures for proteciing fish habitat have clearly improved the treatment ol ~nadromous
lish streams angd provided improved protection tor valusble siream habitat compared {0 previous
procedures. We concluded, however, that fish habitat is at risk on parts of the Tengass and ultimaiely
stocks of saimon and steelhead over the long term because of deficiencies in cument proteduras
discussed in this report. These deficiencies could have undesirable efttects on harvests of salmon
and stesthead for commercial, spont, and subsistence uses when oceanic conditions controlling
carrying capacity in the Gulf of Alaska decline and treshwater habitat capability becomes more of
a controlling factor (Beamnish and Bouillon 1983).

under the proposed Tongass Forest Plan revision, most suitabie timber will be harvestad within
the next 70 years. Given the inconsistent application of Best Management Practices, clearcut
harvest on high-hazard soils, inconsistent application of bulier guidelines, and insuflicient protection
for many headwater streams, we believe that fish habital capabiity couid be compromised in
fiure decades. We are particularly concerned where timber harvest is in small, island watersheds
where smalt stocks of salmon and steelhead are highly vulnerabie to disturbances. Given our
lack of knowhedge about the viability of these stocks and the status of naturatl populations, we
beligve that a more tonservative approach to saimon and stesthead habiiat protection is necessary.

We made several recommendations for new or revised progedures that shoult minimize risk 10
fich habitat, although the risk can never be eliminated. Additiona} protection for fish habitat requires
two paraliel efiorts: the first, an ecosystem strategy for evaluating and protecting watershed
processes and functions at the iandscape scale, and the secend, fult implementation of existing
direction, such as Best Management Practices, in planning and implementing aciivities that couid

atfect aguatic ecosystems.

imerest in protecting the salmon and steclhoad resources of the Pacific Notthwest region of the
Unhed States is national. Goncem over declining stocks in California, ldaha, Oregon, and Washingion
have le¢ 1o the deveiopment of fish habitat protection measwes specified under the Paclkic
Anadromous Fish Strategy (PACFISH). Atthough these measuras have not been applied in Alaska,
we believe that a comparison is appropriate. A companison betwesn currert direction, PACFISH
procedures, and Team recommendations can be found in 1able 11.

We believe that the protection of salmen and steethead habitat on the Tengass National Forest
has been substamially improved. Forest personnel are ta be commended for their dedication and
commmitment to protecting this habitat, We believe that impiementing the additional measues
autlined in this report wili increase the likefihood that saimon and steelhead habitat will be protected

for the future,
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