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The old-growth foresls of the Pacific Northwest
and the wildiile and fish associaled with them increas-
ingly have heen the subiect of controversy ang liga-
fion. Local, regional, and national interests and advo-
cacy grouns have urged on Congress a complex, of-
{en contradictory, set of solutions. In its deliberations
on the matter, Congress sought advice from the sci-
gniffic community, as wall as others, through hear-
ings. As an ocutcome of this deliberative process, two
Commitees from the House of Representatives re-
dquesied that 2 smali group of scientisis assembls per
tinent information and briel Members on the exiom
and characier of lale-successional and old-growih
{(LS/0G) iorests, the management oplions available
for LS/0G forests, andd the effects of those options
{Appendix A}

Thus, in late May 1991 the Agriculture Commit-
tee and the Merchant Marine and Fisheries Commit-
iee of the UU.S. House of Represenialives and the
relevar subcommitiees {ormed the Scieniific Panel
on Late-Successional Forest Ecosysiems. In early
June, we kegan o carry oul our charge lo:

{1} identify, map, and classily the ecologically sig-
nificard LS/CG foresis on federal lands within
the range of the nonhem spotied owl as the ba-
sis for establishing an LS/0G reserve syslem;

o,
[
—

Develop options for management of lands out-
side of reserves;

(3} Develop and evaluate different aliernatives for
protecling LS/OG ecosysiems and associated
species; and

4] Cuantify the effect of each LS/0G reserve sys-
iem and associated management option ior
iands outside of reserves on sustainabie harvest
levels.

in pursuil of this assignment, we aiso:

{1y Considered potentially endangered fish species
and stocks;

{2} Conducted a risk analysis of aliernatives as they
related ¢ retaining over the long lenm a func-
tional L3/006 network, 10 ensuring viable popula-
tions of northern spotted owls, and 1o providing
habitat on federal land for marbled murreiet
nesting, for other LS/0G-associaled species,
and for sensitive fish species and siocks; and

{3y  Analyzed effects on fimber-based employment
and income associated with each alemative,

Cur basic assumplions wars:

{1} Proposals would e designed for an inderim pe-
fiod {of up fo 3 years). During the interim, a
more carefully considered system of reserves
and management oplions would be developed.

(2} The azrea o be studied wouid consist of all fed-
eral land within the range of the northern sootied
ok,

{3 The univarse of LS/0G forasts, including classic
old-growth and mature and mixed-age stands,
would be considered because | is the spacies,
crocesses, and conditions associated with
LSOOG ecosysiems that appear o be ai risk,

{4y A broad range of allernalives would be evalu-
ated—irom some with a high timber yield 1o oth-
ers that retain the masximum amount of LS/0G
forast.

{5y Broag areas {aggregation of stands), rather than
individua! stands, would be identified, with the
chiective of mapping L5/0G areas that were
logical managemeint unils,

{6; Complete precision in mapping LS/0G would
not be essential for an interim solulion because
adiustments in boundaries would be pan of the
longer term solution suggested in (1),

This report, along with the map products al-
ready delivered {o the Agriculture Commiites, com-
pleies our charge ang documents the brietings deily-
ered in fale July to Members and Slaff of the U.S.
Congress, the USDA Forest Service (FS), the USDI
Bureau of Land Management (BLM), the press, and
interest groups. The report’s pupose is 1o present as
concisely gs possible a represeniative range of man-
agemeni allernatives for LS5/0G forests, associated
fimber harvest levels, and risks to wilkdiife and fish on
those tederal lands within the range of the northem
spotied owl.  Within this scope and time, the report
represents our best scientific judgment.

Administrative Units

We considersd lands administered by the FS
and BLM in Washinglon, Oregon, and nerthem Cali-
fornia within the range of the northern spotied owi (ihe
"owl region”l.  National Forests and BLM Districis
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{which, in general, are admnisiratively ecuivaient 1o
Mational Forgsts) included in our analysis are fisted in
Table 1. These administrative units are collectively
referrad 1o as the “owl foresis.” FS and BLM Plans
that guide management of the owl lorests are collec-
tively called the “Forest Plans.”

We zise considered the LS/0G angd susitable
spotted owl habitat in the National Parks managed by
UEDI National Park Service 10 the exient that they
coptributed to networks of LS/OG habitat or helped
satisfy the standards and guidelines provided by the
Interagency Scientific Committee’s (ISC) Conserva-
fion Strateqy for the Northern Spotted Owlt In addi-
tion, we analyzed limited acres oulside lhe known
range of the spotted owl on several Naiicnal Forests
gast of the Cascade Range crest to establish easily
identifiable houndaries {e.g., highways and rvers) for
tha study area,

Resources and Data Bases

The FS provided three types of information: (1)
maps prepared by Pacific Meridian Rescurces under
FS contract for identificalion of potential LS/OG {or
ning Mational Forests on the west side of the Cas-
cades, {2) maps for these and other National Foresis
showing suilable owl habital, locations of owl pairs,
ard mature and overmature forest stands, and (3)
aerial photographs. The Audubon Society {Adopt-a-
Forest Program) and The Wilderness Sociely pro-
vided their daia bases and maps of old growih. BLM
provided age-class maps {or forests on iis Disinicts, as
well as other wildlife-related maps and relevant mate-
rials. The Environmenial Remote Sensifig Applica-
tions Laboratory (ERSAL) at the College of Foresiry,
Oregon Slate University, made available satellite im-
agery heiptul in delineating LS/0G.

The FS and BLM provided us with teams of 2-4
resource specialisis per Forest and District 1o assist in
the mapping. Working under cur direction, these
feams mappad the LS/0G on each National Forest or
BLM District. The process was aided by qualified
persennst from FS Regions § and 8 (R-5 and R-8)
and the Oregon State Office of BLM. Agency line
oificers and administrators were excluded uniess they
had unigue, applicable resource knowiedge.

The FS, BLM, and U.S, Fish and Wildlife Ser-
vice cooperated fully in meeting our requast for per-
sonnel and resources to assisi in this mapping. In
addition, the Washington, Gregen, and California
state wildife agencies assigned their leading spotiad
owl expers to help as neaded. Ten of the 17 mam-
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bars {including four of the six-person “core” tgam) of
ihe 150 also participated,

With the akd of these resource personnel and
multiple data bases, the universe of LE/OG forest was
ientificd on the 18 MNational Forests and 7 BLM Die-
iricis in Washinglon, Oregon, and northern California
iendified in Tabie 1. This universe includes all naty-
ral forests that we judged o provide late-succassional
forest conditions. In addition o old-growth foresis
meeling varicus defintlions, including the PNW-447
definition,? we considerad mature forests (natural
stangds 80-200 years old) and stands of mixed struc-
ture and age {e.g., combination of okd and young
trees). Areas identified by one of the daia bases
{i.e., Facific Meridian Resources, The Audubon and
Wilderness Socciglies, ERSAL, BLM District maps) or
from personal knowledge of the mapping leams were
considered candidates for lale-successional forest.
The tleams spent litile lime debating definitions or dif-
ferences among data sources. Viz this ecumenical
approach, major areas of late-successional forest rap-
idly emerged.

LS/OG Classification

Classifying the ecological significance of
LS/0G forest was a challenge. Hard, fast, and de-
tailed ruies were quickly reveaied as inappropriate—
hence, professional judoment was critical to the pro-
cess that involved repeated interaction between us
and resource personnel (Figure 1).

We Jdeveloped a list of crileria {Table 2) for
classifying LS/0G as {1) most ecologically significant
{called LS/OG1), (2} ecologically significant (called
LS/AG2), and (3) the remainder {called LS/0G3).
Mapping focused on larger aggregaticns of LS/OG
forest stands which make suilable management unils
for old-growth reserves rather than small individual
patches. This means thal some young foresls and
cutover areas are included in arcas mappsed as
L5/0G. Conversely, thousands of acres of LS/0G {all
outside of the LS/0GT and LS/OG2 classifications
and tharefore were not proposed for interim protection
under most alternatives. Gverlays (1/2 inch to the mile
scale} showing LS/0CGY and LS/0G2 areas were
prepared for each National Forest or BLM District
named in Table 1. The LS/OG1 and LS/0G2 areas for
gach stale are shown, respectively, on the base map
and overiay #2 of Appendix B,

Young stands within LS/0G1 and LS/0GE 1e-
serves wiil eventually fill in the blocks as those siands
mature ¥ the jonger term solution leaves them in a



reserve.  Silviculiural treatments such as free pland-
ing, thinning, and leriization could accelerate this
process onoe the efficacy of such approaches in pro-
gucing slands with tyoical L5/0G structure and eco-
bagical function is demensirated,

We refieraie thal the mapping of LS/GG was
done to suppon development of iDlerim proposals for
reservas which would maintain options for g longer
term seclution. o was nol possible within the lime
gvailable 1o assure complele mapping precision and
i routinely check maps against conditions an the
ground. However, we have a high level of confidence
in the general areas idenlified, # not In exact bound-
ary details.

Although the mapping leams from the National
Forests and BLM Districts initially identitied and
ranked LS/0G areas, we sometimes made significant
modifications in developing the final maps, reflecting
our analysis of the gverall LS/OG systems, connec-
lions and consisiencies between administrative units,
and relation of federal forests 1o forests on adjacent
siate and private lands. The age and slruciure of ad-
facent nonfederal foresis are & significani facior in our
analysis of areas along the wastern boundary of sev-
erai of the westem Cascade Mational Forests {Gifford
Pinchot to Umpqual and our inclusion of several
large, relatively intact iracts of mature forest as
LS/5GT areas.

Gross Area of LS/0G1 and
LS/0G2

A total of 5.7 million acres of federal land in the
owl region fall into LS/0GT and 2.3 million acres of
federal land info 1.5/0G2 (Table 3). Thess iolals in-
clude ali federal acres outside of Wilderness and Ma-
tional Parks? that fall within these areas: LS/OG for-
ast, young feoresi, cutover forest lands, and
“nonforest” (e.¢., lakes and meadows). The LS/OG
greas contain some langd othar than that adminisiersd
by federal agamcies (Table 3); this especially holds
frue cutside the National Forests. Qur analysis ap-
phes only 1o federal lands.

Proportion of LS/OG Forest
Reserved
The exact acraage of LB/OG forest that now

exists on federal lands within the range of the north-
ern spotled owi is unknown. For the puposes of this

repar, though, we can appreximate this acreage for
nine MNational Foresiz in western Washingion and
wesiern Cregon—Gilford Pinchot, M1, Baker-
Smoguaimie, Mt Hood, Olympic, Rogue Hiver,
Siskiyou, Siusiaw, Umpaua, angd Willamefte—and five
BLM Disiricts in western Oregon—Coos Bay, Eugene,
hMediord, Roseburg, and Salem.

For the nine Mational Forests, we have acre-
age information only ior the agency's Pacilic Meridian
Resources data base on “potential old growih™; thers-
fore, we wili use this dala base o approximale the
extent of LS/0G forest. Indicalions are that this data
base underestimates the amount of L8/GG forest on
the Mational Forests in Washington and scuthwest
Oregon b comes close lo acreage in this condilion
in the central Cascades {Mi. Hood, Umpqua,
Willametie). For the five BLM Districts, we have acre-
age informaticn from the agency's own age-class in-
ventory and will consider all age ciasses over 30
years 1o be LS/0G forest.

According to these data bases and definiticns,
LSOOG forast amounts 1o approximaiely 50 percent of
the tolal orest on FS land and aporoximately 50 per-
cent on BLM land (Table 4z, Appendix C). LSOOG
forest reserved under the land allocations shown in
Table 4 ranges from 52 1o 100 percent on FS land
and 35 1o 100 percent on BLM iand, with the lowest
level associated with the Forest Plans and the highest
ievel associated with reserving all LS/OG (LS/0GT +
LS/OG2 + LS/OG3) {Table 4b, Appendix C).

in inlerpreling these statistics, it should be re-
membered that ictal acreage is only one part of the
oiclure in evaluating the exient of LS/OG reserves.
The ecclogical condilion of the stands contribuling 0
the iotal acreage must alse be evaluated. Much of
the LS/0G forest is exiremely fragmented. Many of
the Forest Plan reserves will perpetuate this fragmen-
tation by specifving reserves in fairly small to very
small biocks or in long siringers.  Although these For-
est Plan reserves may meel objeclives relative 1o rec-
reation, visual guality, and stream and soil siability,
they do not necessarily provide for effective proteciion
ol old-growih-dependent species and processes.

Consideration of “edge effects” would vieid far
smaller acreages and percenmtages. The ierm "sdge
gHect” refars 10 the drastically modified environmenial
conditions along the marging, or “edges,” of forest
patches surmounded partially or enlirely by culover
lands, these conditions may extend 600 fegl or more
inio the forest from the cutover boundary. Hence,
only forested areas al subsiantial distances from the
eage {generally, the central portions of a foresi paich
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of 100 acres or morel provide unmodified interior for
est condilions, H is these interior conditions and old-
growth ecosysiems and thelr associated species and
processes that are al risk.  Allemnatives that provice
an LS/OG network reserving the large, intact LS/CG
slands and allowing the inferspersed vounger stands
o age and attain LS/0OG condiions, such as would
ccour by reserving LS/OGT or LS/OGT + LB/DG2,
wouid greatly increase the acreage of gifeciive 1.5/

LS/OGT areas were reviewsd by members of
the ISC 1o see i the nelwork of such areas met the
standards and guidelines set forth in the 1SC sirategy.
In this analysis, 1SC members made the foliowing as-
sumptions:

{1) Arsas designated LS/CGT would be protected
by the same standards as habilat conservation
areas (HCAs) described in the ISC sirategy:
HCAs are reserved from timber harvest uniil al-
fernative managemeni methods for maintaining
viable populations of owls are demonsirated.
HCAs are blocks of forest ideally containing
habilal suitable 1o maimain 20 or more pairs of
spotied owls; smaller habitai blocks are accept-
able when the ideal size cannct be found. Gen-
erally, the 20-pair HCAs should be not mors
than 12 miles apart and the smaller HCAs not
more than 7 miles apaii.

{2} Areas between LS/OGT reserves would, at a
minimum, be managed io meat the standards of
the *5C-11-40" rule developed by the ISC. This
rule requires that 5C percent of the foresied area
in each quarier township be in a condition
wherein the average diameter of irees at breagt
height (DBH) is at least 11 inches and canopy
closure is at least 40 percent.

Where the ISC criteria were not met by an LS/
51 reserve, 1SC members added aress, hereafier
calied “spolled ow! additions,” 10 bring the LSOOG
reserves into full compliance with the I1SC strategy.
Map overlays showing the location of these owl addi-
tions were prepared al the same scale as those made
for the LS/CG analysis. The owt additions for each
state are shown on overiay #1 of Appendix B,
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ISC concluded that the JOHET ar
oy, Out of this

e%rﬁ 2 network of late-successional foresi resemves
consisting of LS/OGT areas angd owl additions was
identified which coniained approximately 25 percent
more known spotted owl pairs than the HCAs man-
aged as par of the ISC strategy.

Two waltershed and fish oplicns were consid-
ered (Tab e 5

Current option: This option implements the
andards and gugdeianes in the Fores@ Plans.

{hmeaﬁex aiso caiied lhe waiershedmsh empha:.ss
oplion): This oplion was specifically developed 1o
maintain and rastore {1} ecological functions and pro-
cesses in streams and (2) habiial of polential threal-
ened and endangered fish species and slocks of
anadromous salmonids.

The elements described in the walsrsheddfish
emphasis option in Table 5 are aimed al proiecting
watersheds and fish habitat from disturbance. Con-
gressionally designated areas of Wildemass, Naticnal
Parks, and Wild and Scenic Rivers form ong sel of
protection. The LS/0OG areas and ow! additions pro-
vide more exiensive landscape and watershed profec-
fion from harvesi-related disturbances. Estabhshmg
wader riparian coridors on lederal lands goross the
andscape will provide additional protection from d.s
iurbanbe and help initiate recovery of degraded aress.

Disturbance 1o watersheds and fish habital
will be further minimized under the watershed/fish em-
phasis option by two methods: {1} major reductions in
mad mileage and road-drainage improvement Dro-
orams across the forests, and {2) exiended rotations
in key watershads on land suitabie for timber produc-
Hon.

Tens of thousands of miles of roads cover the
owl forests.  Avalanches and debris tomenis on the
forests are exacerbated by road drainage problems
assccialed with smail culveris, too few culvers, and
noor read design and maintenance.  Although most
currert road building is underiaken with higher stan-



dards than in the past, a legacy of roacls buill 1o bwer
standards exists. The watershedifish emphasis op-
tion calls for these “problem” roads to be either im-
oroved (by, for instance, increasing the number and
size of culveris) or removed (that is, the Band z'eiumed
is a natural condition on federal lands goross the

snidscane 1o preverd further watershed anﬁ ﬁsh haba«
ias ﬁegradaianﬂ

Hoadiess areas thal remain on the National
Foresis often contain moederately unstable 1o unstable
soils—which is one reason why they have not been
roaded. The watersheddish emphasis option calls for
roadiess arsas 1o be lefi unrcaded as timber harvest
ang other activities (e.9., hunting, fishing) cocur,

Iniensive timbear management on the National
Forests often assumes 2 number of commercial
thinnings followad by final harvest at a relatively early
ape {eg.. B0-90 years). Under the walershedfish
emphasis oplion, a longer rotation age would be pre-
scribed for key walersheds (see Appendix D). In ad-
dition, commercial thinning would be Himited 1o one, or
al most two, entries over thal time. Fewer entries will
help reduce erosion rates and the prevalence of ak
lered streamflows associaled with exiensive
clearculs.

On numercus iederal lands, many water-
sheds and riparian zones and much of the fish habilat
have been degraded. E¢ologically sound resloration
programs ulilizing riparian silvicultural techniques,
grosion abatement, landscape design, and in-channel
engineering and planning must be underiaken in de-
graded areas ic recover fish habitat. Such programs
will complement changes in land-management strate-
gies mentioned previously. Any recovery program for
sensiive lish species and stocks will require habitat
restoration in both the short and onger term,

To deline “key watersheds,” National Forest
and BLM District fish biclogists identified watersheds
that (1) conmiained habitat for polentially threalened
species or siocks of anadremous salmonids or other
ootentially threatened fish, or {2} were greater than &
square miles and had high-quality water and fisn hahi-
fat. in addiion, key riparian areas and wetlands in
watersheds not meeting (1) or (2} were noted. These
watersheds and related areas couid form the nucied of
any broad-scale efiont o recover polentially threat-
enad fish specias and stocks. Map overlays showing
the bcation of these key waiersheds and other ripar
ian habilal corridors and wetlands were prepared at
ihe same scale as those made for the LS/0G analy-
sig, The key watershads {or each state, ideniiiied in
Appendix D, are shown on overlay #3 of Appendix 8.

Included in these key walersheds were 30
stocks {gensetically distingt populations) of anadro-
mous salmon and irout thal were recently identified by
the Endangered Species Commitiae of the American
Fisheries Society (AFS) as in need of special concem
because of low or declining population numbers.?
Changes in management of federal forests can di-
rectly affect the habilat and recovery of these stocks
{see Table 5 and Appendix D} An additonal 85
siocks fisied by AFS were found in walershads of
Mational Forests and BLM Dislricis addressed by this
report; however, fish habital in such watersheds was
primnarily aftected by activilies off of tederal lands, in-

cluding waler withdrawal, agriculiural practices, and
private forest management Such activities are oul-
side the purview of this study.

Also note that the contribution of the waler
sheddish emphasis option o maintaining polentialy
threatened fish species and siocks is highly variabie.
For example, this option will contribute significantly
the recovery of sea-run cutthroal trout and bull trowt
but is only part of the sirategy required for some
spring chinook stocks.  In addition, conditions be-
tween watersheds and adminisirative unils vary con-
siderabiy.

Mans (1/2 inch ¢ the mile scale) for each Na-
tional Forest or BLM District named in Table 1 show-
ing LS/0GT and LS/OGE2 areas, owl addiions, and
key watersheds, and staie maps {1:500,000 scale)
showing these areas, have been delivered o the Agri-
culture Commitles, U.S. Houss of Hepresenialives.
These maps have been reproduced at a smaller scaile
in Appendix B.

Hesorves

Ay LS/OG areas that are reserved should be
managed 1o maintain and/or enhance their ecological
integrity.  We believe that, in general, removing mer-
ghaniable limber (including saivage’ from reserved
LS/CG areas is nol appropriate o mest this objective
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during the interimn. Such prchibitions shoukd be ap-
plied to timber sales under preparation but nol vet
awarded 1o buyers; allowing new timber sales o go
forward during the interim could sericusly jeopardize
the integrity of the reserves, thus foreclosing fulure
options.

Many cther managament activities may be ap-
ropriate during the infenim, however, including fire
suppression/prescription, precommercial silviculural
freatments of young stands, and restoration of aguatic
habitats. Public use of these areas, such as for recre-
ation, hunting, and fishing, may be allowed o con-
tinue as iong as they do not impailr attainment of tha
cverall objectives. Scieniific use of reserves is en-
couraged.

Lands Qutside of Reserves

Managing the lands surrounding any system of
resgrves is critical o any strategy for maintaining
LS/0G-associated species.  Management praclices
can {facililaie or inhibit movement of organisms be-
tween reserves (connectivity), provide habital for
some species, and fosler much earlier reestablish-
ment of structurally diverse forests on culover areas.

Four options for managing the lands cutside of
reserves were considered:

Gurrent ootion: The least restrictive of the four,
this apison impiements the Forest Plan stancards and
auidelines.

Manasgement oblion A This opllon augmenis
the F@re—s P!an siandaa’ds and guidetines with the
£0-11-40 nule and increased siructural retention on
harvested acres. Struclural reteniion should average
al least 6 jarge “green” (live) trees/acre thal exceed
average stand diameter, 2 large snags {standing dead
trees)acre, and 2 large down kags/acre.

The 50-11-40 ruie helps i¢ distribute harvesting
in time and space, by conirolling timber harvest by
guarter fownship (9 square miles), $0 as 1o lessen
negative impacts on fish and wildlife and to provide
habital hospitable o dispersing spotied owis, Green
trees are relaingd for thelr immediate wildlife value
and as sources of snags and down logs. Al thres
struciures (irees, snags, and down logs) are imponant
habitat for plant and animal species associaled with
L&/0G forest and enhance conneclivily.

¥anagement opiion B This option is identical
o oplion A in reguiring the 50-11-40 rule ang reten-
fion of green wees, shnags, and logs. in addition, at
lzast 10 percent of the forest ouiside of Wildernass,
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LS/0OGT reserves, ow! additions, and HCAS shoukl ke
over 180 vears old ang 10 percent 120-180 vears oid
i provide oolential replacement stands for LS/CG for
esls lost over time.  The forest sultable for timber
production should be managed using “ares control” 10
achiove a rotatien of 120 years. Thus, at most 1/12
of the area would be harvesied every decade.

: Gotion & This oplion Is identical
o epinon A requ;rmg the 59 11-40 ruie and reten-
tion of green frees, snags, and logs. In addition, at
lsast 10 percent of the forest oulside of Wikdernaess,
LSAOGT reserves, owl additions, and HCAs should be
aver 180 years old, and the foresi suitable for timber
production should be managed using area conirol 1o
achieve a rotation of 180 years. Thus, at most 1/18 of
the area would be harvesied every decade. This op-
tion may be considered a “managed LS/0G" scheme
whereby managed stands are hypothesized to
achisve some LS/OG characteristics. H is used for
both key watersheds in the watershed/fish emphasis
opticn and LS/0G2 In the "managed LS/A0G2" slterna-
fives.

THE ALTERNATIV

Development

An atternative siaris with the land allocation
from a variation on the Forest Plans that emphasizes
wood production (Aliernative 1) or from the land allo-
cation in the Forest Plans (aill other alternatives).
Then any or all of the folliowing are added: {1) addi-
ticnal reserves (HCAs from the ISC sirategy and the
modilied 1SC strategy or an L3/0G nelwork), (2) a
walershed and fish oplion {current, walershad/fish
emphasis cplion}, and {3} a managemeni option for
lands outside of reserves {current, A, B, C).

We developed 14 major allematives ranging
from high timber yield {a reserve system based on a
variation of the Forest Plans that emphasizes wood
production + the current option for walersheds and
fish and for management of lands oulside of reservas;
o high LS/0OG protection (the reserve sysiem from
the Forest Plans + reservation of all L8/OGH,
LS/OG2, and LS/OG3, owl additions, the watershed/
fish emphasis option, and a2 choice of management
options A, B, or C for lands outside of reserves)
{Tabie &}.

The standards and! guidelines from the Forgst
Plans {current option for walersheds and iish and for
management of lands culside of reserves) were ap-



pliad o Allematives 1-3; various combinations of the
watershed and fish options {current, watershedfish
emphasis) and management options (4, B, or C) wars
applied io Alternatives 4-14.  In total, 34 scenarios
ware considered.

Hisk Analysis

A qualitailive analysis was conducied to delsr-
ming for each allernative the probabiiities of meeling
the following objectives:

{1} Retaining a funclional L5/GG forest network In
which viable populations of L8/0G-associaled
species exist in LS/0G areas and individuals
can move between these areas;

{2} Ensuring vizble populations of northern spotisd
owls; and

{3} Providing adeguate habital on federal land for
marbled murrelet nesting, for other LS/0G-asso-
cialed species, and for sensilive fish species
and slocks,

Habitatl on public lands represenis bul one
facet of ife-history reguirements for marbled
musrelets, other L5/0G-associated species excepling
the spoited owl, and sensilive fish species and siocks.
Therglore, management policies on federal lands can-
nol by themselves ensure survival of these species
and slocks. Thus, our risk anaiysis for these species
relates 1o the probability of providing adeguaie habitat
on federal lands rather than to survival of the spacies
themselves.

We developed a seven-point scale of ranking
ranging from “very low” 10 “very high™ (Takle 7). A
very low probability indicated a low chance {consider-
ably fess than 50 percent} of atiaining the above ob-
jectives, while moderale approximaied a 504/50
chance. A high probabllity indicated a high likelincod
or reliabilily (over 50 percent) of mesting the objec-
Lo gacn case 1 TADKIDOS relaer 10 !

We conducted the risk analvsis with the assis-
lance of scientists who are expert in the species baing
considersd.  With their heln, we reviewsd the avail-
able {feralure and evidence on the habiials of ihe
species being ratec and then applied this knowlsdge
{0 craate the risk ratings in Tables 7 and 8.

We did the analysis withou! sophisticaied
mathematical models, but the dala pase for most spe-

cies does nof suppor such analysis at this time. In
addition, we did i in a shor tima. Sl we are confi-
dent that, in general, urther analysis would at most
shift the resulis by one level either way (such as from
ow 10 medium low or from kow 10 very ow).

Results of the risk analysis {Table 8, Figures
Za-¢ and 3a-b} suggest the foliowing:

{1} Aliernatives 1-3 {high limber yiek!, Forest Pians,
Forest Plans + modified ISC) provide very low o
iow probabilitizs of 3 funclicnal LS/OG forest
network and viable populations {or habiiaf
neads) of threatened or potentially threatened
species. Although the new Forest Plans for the
National Forests represent an improvemeant over
past Plans, their standards and guidalines lack
the specificity and control needed o ensure a
medium o high oprobability of species/habitat
survival,

(2} Aliernaiive 4 {Forest Plans + I1SC) provides a
high probability of viable populations of spotted
owls and a medium-iow o low probability of a
functicnal LS/OG network ang the habital needs
of other threalenad or potentially threalened
species, The I1SC had the objective of devaion-
ing a “scientifically credible plan for conservation
of the norihern spotied owl” 1§t should not be
surprising, then, that the I8C sirategy doss not
provide for a high probability of sustaining habi-
tais for potentially threatened species other than
the owi.

Thne nonharn spotied owl has been designated
an indicator species for old-growth ecosyslems
by the FS. As such, it is assumed that ¥ the
northern spotted ow! continues 1o exist in viabig
numbers, all species associaled with old growih
will do lkewise, The indicalor-species concept
has come under criticism, and our analysis con-
firms that crilicism: management to assure the
long-lerm viability of the northern spotted owl will
not necessarily provide adecquaiely for all other
LS/0G-associalad species.’

{3V With Alternative 5 {Forest Plans + LS5/0G1T and
most alternatives thereafier, medium 1o medium-
high probabiliies emergs.  With Aliernalive 8
{Forest Plans + LS/0OG1 + owl additions + water-
shedfish emphasis) and some aligrnatives
therealier, medium-high to high probabilities
generally are achieved.

o—

4} The level of managemernt on lands outside of
reserves aiso influences the nisks. In sffect,
there are irade-offs between managemsnt of

¥



Acplying the 50-11-4¢ rule generally Iowers the
harvest rate on the available forest-lang base, This
has the desirabie side effect of reducing somewhal
any incompatibility of the standards and guidelines in
Region € with the harvest leveis estimated under the
ISC strategy. In addition, many National Foregt plan-
fiing teams in the Region have recenily done a “post-
FORPLANT analysis of the harvest potential for their
Forgsls in conjunction with thelr analysis of the 15C
strategy and generally reduced the harvest igvels that
could be atiained as a resull.

Thus, Region 8's estimated harvest levels for
implementing the ISC stralegy appear more atiainable
than those developed jfor the Forest Flans, Thereiore,
we adjusted the Region's harvest estimates for impls-
meniing the 18C straiegy downward only stightly {10
oercentt and only in cases where post-FORPLAN
analysis had not been done. These adjusiments are
included in the 2.0 billion board fool estimate previ-
ously mantioned.

Estimaies for the Forest Plans + ISC for the
2LM and Region § were adjusied only for additional
green-iree refeniion, and these adjustments are also
inciuded in the 2.6 billion board foot estimaie.

Altgrnatives 5-14 {Forest Plans + LS/OG +
owl additicns + watershed/fish emphasis)

Alisrnatives 5-12 generally reduced potential
annual harvest levels below those of the Foresi Plans
+ ISC (Alernative 4) by anywhere from 75 million
board fest (LS/CG1 + management option &) to 1.2
billion board feet (LS/OGY + LS/0G2 + owl additions
+ managemer option Ci {Table 10},

Including the watersheddish emphasis option
generally reduced harvest by another 200-350 million
board feel. Most of that reduciion was due 0 the
increased riparian protection associaied with this op-
tion (Tabile 8). Because many watersheds selecied
for jong rotations under the watershedfish emphasis
option contain significant areas in Wilderness or
LS/OGH reserves, the cost of implementing longer ro-
iations on these waiersheds was not as grea! as
might have been anticipaied.

We did not make detziled estimales for Alter-
natives 13 and 14, which call for reserving ail LS/
OG1, LS/0G2, and LS/OG3. Reserving all LS/OG
would make most merchaniable timber siands off im-
#s to timber harvest; what harvest would cocur would
be from young nalural stands (40-80 years olg)
through commercial thinning and regeneration har-
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vest, We would expedt the harvest jeval in these two
allernatives in the next Tew decades 1o be much lower
than that possitle in the bng ferm because of the
shortage of merchaniabie timber volume. 1t is difficult
1o estimate exactly what this would maan to the over-
ali timber harvest level without more exiensive anaiy-
sis than possible here, but we weuid expecz harvese
iorihe nem de ade o ba nol greatec it ;

11 and 12!@? ﬁhees;aecuve oplions.

Estimated Shori-term Effecis

All of the estimates discussed above relate o
iong-term sustainable harvest levels. We also esti-
mated how reserving L8/0GT + owl additions {as in
Allernative B} of LS/CGT + owi additions + LS/AGGR2
{as in Allernative 11) might alfect timber sales under
contract and timber sales plannad for the interim. For
ihis analysis, we conceniraied on the seven National
Forests in Region 6—Gilford Pinchot, Mi. Hood,
Rogue Hiver, Siskiyou, Siuslaw, Umpgua, and
Willamette—scheduled 1o provide the bulk of timber
harvest from the owl foresis in Region & under most
alternatives,

We found thal 31 percent of the sale voiume
was under contract within areas covered by LS/0GT +
owl additions and an addilional 13 percent within
LS/OG2 areas. Most of these sales pre<lated the
ISC siralegy. We do not call for the cancellation of
existing timber-sale coniracis.

Timber sales planned for 1991 and 1982 on
these Forests were designed 10 be “not inconsisient
with the 150 strategy”™—ihat is, sales weare prohibited
from the HCAs recommended by that strategy, and
saie layoui abided by the 50-11-40 rule. LS/0G1T, owl
additions, and L5/0G2 sometimes overlap HCAs and
sometimes cover land outside of HCAs,

inspection of the aclual placement of LS/0OGH,
owl additions, and LS/0G2 on these seven Foresis
reveaied that approximately 30 percent of the planned
saie volume for 15871 and 1982 fell within L&/0OGT +
owl additions and an additional 20 percent within
LE/0GZ. We estimaie impacis on harvest levels {such
a8 reporied in Table 10} of moving from the Forest
Pians + ISC 10 the Forest Plans + LE/OG o be clese
to 20 percent for LS/GGT + owi addiions and 40 per
cent for LS/0OGT + owl additions + LS/QG2.

Thug, the short-lerm effects on harvest levels
couid be greater than the long-term effects, assuming
tnat further timber sales were prohibited from LS/OG
seserves, uniess ithe agency is able io relocate timber



sales outside reserve areas durng the Inferim period,
We believe thal awarding sales now being plannad for
LSOGT or LS/0GE areas could seriously interfers
with the funclioning of thaese areas as LSOOG re-
szrves, Therelore, we urge that further fimber sales
b prohibited (&t igast in the interimy) from any LSIOG
reserve sysiem.

Although such action could be disruplive o the
timber sale program, receni efforis by the Forest Ser-
vice indicate that the agency can react & changing
conditions in & rapid, timely manner.  Envircrmental
analysis decuments were prepared guickly and effi-
cienily for salvage of timber following the Mi St
Helens erupticn, the Silver fire in southweslern Or-
egon, and the Shady Beach fire on the Willametle
National Forest. Additionally, limber sale contracls
ware prepared and awarded expeditiously. Recent
actions by the agency regarding insect-induced mor-
tality of forest stands in easiern Oregon also demon-
sirate the ahbility of the Forest Service o adapt o
ghanging condifions.

We believe that the Forest Service, with its rich
history of accompiishments and a stafiing level for 2
substantial timber-sales program, can relocate sales
in 2 timely manner and avoid much of the shor-term
impact beyond the long-term reduction in harvest.
However, al least three things wilt be needed for this
to coour. First, the agency needs clear instructions on
where and under what rules timber can be harvesied.
Second, adequate resources must be made avaliable
io lay out timber sales in an environmenially sound
manner. Third, # will be necessary in some Dlaces 1o
relax the “adjacency requirement” for dispersion of
cutlings in the placement of imber sales where this
can be done without signilicani environmenta! impact.
The Forest Service appears {io us) refuctant 1o shifi
from ils traditiona!l approach of dispersed clearcuis
with new road construction o aggregaled (low frag-
mentation) culs with few new roads. i also may he
helpful 1o gain scientific advice on harvest priorities
that will minimize reduction of options, during the in-
terim, relative 1o LE/0OG species and processes.

Effects on Employment and
Income

The region containing the owl foresis covers
porions of three states {(recall Table 1) and sireichss
from the Canadian border south {o the upper Sacra-
mentc Valley., Federal iands in this region have con-
inbuted approximaigly 34 percent of the folal annual

regionat harvest of 14.5 billicn board feat over the last
decade (1980-89) and approximaiely 36 percent of
the total annual regional harvest of 16.2 billion Doard
feel over the last 5 years {1585-88), The remaining
harvesi came predominantly from privale jands 3

Timber-industry emgloyment in the owl region
averaged approximately 135,004 jobs during 1985-89,
or 5§ percent of the olal employment in the region,
and 111,000 jobs, or 9.5 percent of the folal empioy-
ment in the “non-metropolitan” portion of the region.
According to Greber {1651),9 studies in Oregon have
shown that about 2 other jobs in the economy ¢an be
finked to each timber-industry job. On this basis, iotai
timber-dependent employment would approach
405,000 jobs, or 15 percent of {otal regional empioy-
ment, and 333,000 jobs, or 28 percent of the non-
meirepalitan employment. These numbers include
timber-industry jobs, other manufacturing jobs, and
ner-manufacturing jobs.

Greber eslimates thal ghanges in timber supply
would yisld a smalier factor {aporoximalely 1 1/4 other
jobs in the sconomy for every timber-indusiry iob),
The marginal effect of changes in limber-industry e
ployment is less than the average efiect for at leas!
two reasons: {1} a cerlain proporiion of the "olher”
iobs is somewhai "ixed” {e.g., administrative and su-
pervisory posiions and government workers including
teachers) and dosgs not respond 1o changes in the
aumber of timber-industry jobs unless they are very
large indeed, and {2} some workers in the “olher” jobs
will find employment elsewhere, albell often al a lower
wage: the net loss in jobs o the economy will ot De
as great as might first appear. Our estimates of otal
employment effects come close o the "net” estimate
of 1 1/4 "other® iobs lost or gained in the rest of the
economy for each timber-indusiry job lost or gained.

We astimated effects on employment and in-
come of federal harvest ievels sssocialed with ihe
aliernatives for two different historic harvest rales
(1980-8% and 1985-88) (Table 11a) and the Forest
Plans + ISC (Table 1ib} as a basis for comparison.
Estimating employment and inceme effecis with the
historic harves! rales helps us undersiand how the
fulure may compare o the past. Estimating empioy-
ment and income efiects with the Forest Plans + I1SC
heips us undersiand how altemnalives relate 1o what
ihe Forest Service and other observers consider the
“slatus quo.”

A range of employment and income faclors—
16.7 {low) 0 13.6 {high) iobs per million board faal of
timber and 340 (iow! 1o 840 (high; thousand doilars of
personal income per million board feel of timber—
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was used o estimate economic impact. These est-
mates, fom Dr. Brian Greber, College of Foresiry,
Cregon State University (Appendix F), represent the
net eltfect of changing timber harvest levels on total
employment (timber-inCustiry jobs, and olher manufac-
turing and nen-manufaciuning jobs dependent on the
timber harvest) and fotal income after considering the
effeci technokgical change may have on employment
and income and poleniial reemployment of displaced
workars in other jobs in the economy. The “low” esti-
mates reflect lkely impacis of relalively slight changes
in harvest in the context of a healthy and growing
economy; the “high” estimates reflect likely impacts of
relalively large changes in harvest in the context of &
somewhat stagnant economy. Because these esti-
maies exclude forestry services (such as tres plani-
ing) and proprietorships (seli-owned busingsses),
they are somewhal conservative—ictal employment
and income impacts might be up 1o 10 percent higher
than estimated here {se¢ Appendix F).

When the historic harvest levels were the hasis
for cornparison {Table 11a), only Aliernalive 1 (high
fimber yisld} approximately maintains hisionc harvest
and timber-based empioyment levels. All other aler-
natives would allow lower levels: 11,000-61,000 iobs
{in iotal} would be los! in Alternatives 2-12 depending
on aliemative, harvest base, and whether the low or
high estimaie of job impacts is chosen. Even more
iobs would be lost under Allernatives 13 and 14,

When the Forest Plans + ISC was the basis for
comparison {Table 110}, 2 number of zliernatives {1-
3} would allow higher levels of employment, whergas
other akiernatives {4B-12C) would allow lower levels:
4000-16,0600 jobs would be losl. Again, more jobs
would be jost under Alematives 13 and 14,

Actually, any aliernative can be selecled as a
basis for comparison. Then the net change assock-
ated with moving between zhematives can be deter-
mined by comparing the jobs gained or lost for the
selected alemalive with ancther alternative of inter-
gst,

nmhe;haweszh s been con aéez o in

gis. Any other reductions could be very gagnmcam
under some allernatives, for rural communities with
relatively large FS and BLM administrative units un-
less Congress provides suppor for other resource-
management aclivilies {see laier, "Opportunities for
Resource Management”:.

evaluating the Benefits and
Costs of Different Alternatives

Benefis and cosis of the various aliernatives
can be determined by comparing data within and
among ihe tables and figures in this report. The com-
parisons quickly reveal thal there s no “ir neht
in general, increases in the probabiiily of relaining a
functional LS/0G forest network, viable populations of
northern spotted owls, or habitats of other LS/0G-
associated species and polentially threatened fish
species and slocks decrease sustainable harvest lev-
eis, which in Jurn resuli in decreased regional employ-
menl and income levels. The degree 1o which such
cpporiunity costs may be ofiset by other faciers {such
as tourism of recrealion) was not analyzed bacause
of ime constraints and because such faclors are not
apt 10 operale at significantly higher than current lev-
2is during an interim peripd.

The degree to which options for addressing the
stated objectives are foreciosed during the inlerim can
be crudely evaluated via Takle 12. Generally, as har-
vest levels increase, the loss of umreserved LS/AOG
increases, as measured by the amount of LS/0G tim-
ber cul per year during the interim. In svaluating the
situation, it is imponant o consider not only the acres
iz be cut but aiso where such culting will take place,
The funclicning of an L5/00G network and a success-
ful conservation sirategy for the noithern spotied owl
and cther L5/0G-associated species are highly de-
pendeni on habilat block size, proximity of such
biocks to one ancther, and degree of connectivity be-
tween blocks.

-LATE

Designing a Longer Term
Solutien

We feel that an independent, interdisciplinary
task lorce should be formed 1o deveiop the longer
term solution for the LS/0G forest sirategy, inciuding
establishiment of final boundaries and managemeni
guidelines for reserves and the intervening lands, and
i adjudicate issues during the interim.  This fask
force should be drawn from scientists and profession-
als from universities and public {state and federal}
agancies.
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Broader scientific review of the task force's ac-
tivities and findings could be provided by a consortivm
of orofessional and scientific socielies or the National
Academy of SBriences. We do not bslieve that the
Academy provides the right forum o develop a longer
term sclution, tut that the Academy could provide
valuzble review ang ovarsight.

Status of the Northern Spotted
Owl

We believe that it any one of the aliermnatives
that preserves the most significant old growth (LS
51} plus owl additions (As’ternauves €& or B-14) is
implemented as a longer lerm solition, i may be rea-
sonable o “de-list” the nonhern spotied owl as a
threatened species over significant porlions of Hs
range. The same oractical effect might be achieved
by U.8, Fish and Wildlife Service promulgating 2 “spe-
cial rule” whereby activilies on lands so managed are
considered in compliance with regulations goveming
protection of the norlhern spotted owi. This conclusion
is particularly germane o federal lands.

Cpportunities for Resource
Management

Through our analysis, we became aware of
many critical rescurce-management aclivities needed
on {ederal lands thal require retention and further de-
velopment of a strong, mulidisciplinary work {orce in
the FS and BLM and the empioyment of woods work-
ars.

Exemplary needs in resource management in-
clude:

¢1]  Dramaticaily expanded programs for moniioring
a broad range of natural rescurces o assure
that Fores! Plan objectives are achieved and
thatl innovative management technigues, such
as the 50-11-40 rule and grean-tree retention,
are working. Effective monitoring programs arg
almost nonexistent at this time.

(2) Devebpment and instilution of proactive fish and
wildliie, recreation, and watershed enhancemant
programs-—that is, more attention io nontimber
aspects of ithe multiple-use mandate.

{3} Walershed resloration programs such as have
been kentfied on the Olympic and Mt Baker-

Snoqualmie National Forests, including creation
of siream strucilures, road removal, road recon-
struction and mainlenance, and revegetation of
upland and riparian areas.

(4}  Development and implemeniation of large-scaie
prescribed burning programs in southwestern
Oregon and eastem Oregon and Washington.

p—
Lry
Pl

Management aclivities in young stands io en-
hance productivity for both timber ang wildiiie,

{67 Expanded suppon for layoul and administration
of the more complex timber sales inevilabie in
the fulure.

{7y Improved resource inventory along with sophisti-
cated mapping sysiems, especially the acquisi-
tion of Geographic Information Systems {(GIS)
technology by the FS.

lmplementing such rescurce-management pro-
grams would serve the multiple objectives of improv-
ing the condition of forest resources, emgioying furai
work forces, and maintaining federal payrolls in small
communities.

Need for Research

Major expansion in rgsearch activity is funda-
mental to any LS/0G strategy.  Apan from the signifi-
canily increased confribulion ic human knowledge
ihat would result, increased understanding of L5/0G
organisms and ecosysiems is essential both 1o man-
aging any reserve sysiem and lo developing manage-
ment alternatives that can recuce the need for perma-
nent reservation. Otherwise, we may be attempling to
creale conditions which we cannot fully describe, et
alone undersiand,

We encourage research within any LS/0G re-
serve sysiem, including experiments that involve for-
esi manipulations, such as tree cuiling. However, this
research should represent bona fide scientific investi-
gation based on appropriate statistical designs and
led by qualified scientists. Uncontrolled and/or large-
scale management demonstrations shouid not be per
ritied.

Several Experimental Foresis lie whoily or
parily within areas mapped as signilicant L8/0G for-
est {H. J. Anclrews, Wind River, Pringle Falis, and
Cascade Head). These administratively established
arezs have produced many imporiant scientitic find-
ings in ecology, wildlife, forestry, and other relevant
sciences. The largs, long-term data bases and scien-
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tific cadres associzied wilh these siles make them
exiracrdinarity valuable for future research. Hence we
strongly recommend that Experimental Forests be ex-
cluded from resirictions associated with the LS/OG
Feserve sysiem.

We also recommend that the Forest Service
and BLM seriously consider astablishing addifional
Exporimental Forests.  Such centers for acosystem
and resource ressarch should be creaied in geo-
grachic locations and forest types other than those in
which they now exist—for exampie, on the wastern
Olympic Peninsula, in soulthweslern Oregon, and on
the eastern slopes of the Cascade Range.

LS/OG Analysis on the East
Side of the Cascade Range

An analysis similar in scope o thal underaken
for thiz report may be desirable jor federal foresis
gasl of the Cascade crest in Washington, OUragon,
and California (approximalely as far south as the junc-
tion of the Cascades and the Sierra Mevada). Fed-
gral lands nvolved would include all or pant of 12
National Foresis not included in this report: Colville,
Ckanogan, Umalilla, Wallowa-Whiiman, Malheur,
Ochoco, Deschutes, Fremont, Winema, Modoc,
Lassen, and Klamath. Some BLM land would alsc
will be included.

in deciding whether 1o do this analysis, 2 num-
ber of points should be considered:
{1} ARhough only skeichy information is available, it
appears that reiatively Jittle of the LS/OG foresis
exlani in 1900 on federal land on the “easi side”
now remains.  LS/OG ponderosa pine stands
are especially rare. Because many LS/OG
slands are schedulsd for harvest over the nexi
decade, delaying analysis will reduce the op-
tions for an LS/0G network.,

s,
)
Bl

A history of fire suppression and partial cutting
of fire-, disease-, and insect-resisiant iree spe-
cies has ielt the LS/0OG foresis of the east side
in highly altered and somewhal unsiable condi-
fion {se¢ Appendix G, These activities have
profoundly aliected the east-side LS/OG forasts,
changing many stands from relatively open
single- or two-storied siands of fire-iolerant, dis-

3)
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gase-resisiant species o relatively dense mudli-
lavered stands of mainly shade-lolerant, dis-
pase-susceptible species. Repeated disease
and insact atlacks have so affecied the forosts
that, in somea pespie’s eyes, the forest scosys-
tem is "unraveling.” This inslability will make it
difficult 1o select a funciional system of raserves
and also increases the urgency io clarify which
LS/0G6 stands should be salvaged and which ieft
as ecological resenvas.

More numan-caused faclors atlect LE/0G spe-
cies and habilals on east-side foresis than on
wesl-side forests, where timber harvest and
road buliding seem io dominate. Grazing and
mining, in addition {o timber harvest and road
building, would need 1o be considered in any
comprehensive 1L.5/0G analysis of east-side for-
esls.

buch less foresiry-related research has been
done on east- than west-side forests because
research {unding over many decades has been
direcied primarily al west-side problems—with
concomitant Jack of information on east-side
ecosyslems and processes. Therefore, identify-
ing significant LS/0OG and developing an LS/0G
network for the sasi-side federal forests will be
more difficull than the task completed herein for
the west side because the necessary preliminary
atiention 1o LS/OG ideniificaticn is more
incomplete. Thus, we would expect that any
east-side analysis would produce a less sophis-
ticated product than the one reporied hera.

The lack of data and research resulis, coupled
with the ecological complexities and human in-
fluences described earfier, suggesis that an
L3/0G analysis on the east side would be a
formidable task. In oQur opinion, al least 2-3
monihs would be needed (o develop alternatives
for managing LS/0G forests on the east side
and 3-5 months 1o complete a report—assuming
full cooperation of the agencies involved and
availability of adeqguate money and olher re-
sources. Such an effort would also require the
temporary shiit of significant numbers of agenoy
paersonnel, many of whom are already Tully ocou-
pied with the severe problems assogiaied with
widespread tree mortality and the resuliant plan-
ning for exiensive salvage sales.
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We believe:

A wide range of aliernatives exists for managing
late-successional forests in the Pacliic Nedh-
west, We have provided what we believe 1o be
& il range of practical choices.

Curreni Forest Flans do not provide a high level
of assurance {low risk) for maintaining habitat for
old-growth-cependent species.

Projected harvest levels in the Forest Plans of-
ten oversiale what can be achieved., Thus, cur
calculations started from a scmewhat lower
hase than previcus effods.

Dxe-listing of the northern spotied owl over a sig-
nificant portion of s range may be a realisiic
consideration under several of the aliernatives
preseniec.

There is no “fres wnch™that is, no aliernative
orovides abundant timber harvest and high lev-
gis of habital protection for species associated
with lale-successional forgsts.

We have described the beginnings of a practical
“ecosysiem appreach” 1o censerving biological
diversity. MNalture does things in twos and threes
rather than singly. So shouid we in seeking io
preserve or mimic natuge.

We have provided a sound basis for decisions,
given the fime and infermation limits within
which we operated, Science {al lsast as exem-
plified by the four of us and those who assisted
us} has done what it can. The process of de-
mocracy must go forward from here.
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{Refer 1o the repori’s "List of Abbreviations” as
nNecessany.)

80-11-40 rule: one of the standards and guidelines of
ihe ISC sirategy designed io provide disparsal
habiiat for nonthern spotied owls on lands cut-
side of reserves; calls for maintaining 50 percent
of forested land within gach quarter township (8
sguare miles) in foresied condition with stands
of {rees averaging at least 19 inches DBH and
with a stand canopy closure of at leasi 40 per-
cernt.

adizcency requirement: the reguirement thal open-
ings created through harvest cannct be placed
next 1o each other. An opening crealed by har-
vest must “close” through a new timber stand
growing {o a cerlain height belore ancther har-
vest unil can be placed next 10 . This require-
mert has led 1o the “staggered selting” approach
o limber harvest in which clearoust uniis, usually
of 20-80 acres, are scatlered over the land-
scape. See staggersd setting. '

adminisirative unil: the crganizalional unit recog-
nized in this study for analysis: lor the Forest
Service, the Nalional Forest; for the BLK, the
Cistrict.

age classes: a grouping of stands based on the age
of their oversiory irees.

aliowable sale guaniity: the planned volume of tim-
er sales on a Natichal Forest, Generally, these
volumes reflect the upper Emit on timber harvest
agefined in a long-term Forest Plan. The aclual
amount of timber 10 be harvested depends on
moere detailed “project pianning” that applies the
standards and guidelines {or management of the
forest o particutar areas.

alternative: in this study, a sirategy for the manage-
ment and/or reservaticn of LS/0G forests.

anadromous: perfaining fo fish species that ascend
rivers from the sea 1o reproduce.

aauatic ecosysiem: any body of water, such as 2
stream, lake, or estuary, and all crganisms and
nor-living compoanenis, lunclioning as a natural
sysiem.

biclogical diversity: the variety of life and s pro-
cesses, including complexity of species, commi-
nities, gene pools, and ecological functions.

block {of forest, hablaty: geographical area of trees
or vegetation that is distinet from surrounding
conditions. Biock size may vary greatly,

“Blowdown™: trees blown down by sirong winds.

canopy closure: the degree to which ree crowns in a
forest close logeiher.

catastrophic eveni: a large-scale, high-intensity
natural disturbance that occurs infrequently.

cavity nester: wildiie species, most frequently birds,
ihai require cavities {holes) in irgss for nesting
and reproduction,

classic old growth: forest slands with unusuaily oid
and very large trees thatl alsc mest criteria for
cld-growth {oresis {see old-growih forest);
stands that meet the definition in Fores! Service
publication PNW-447 (see main-fexi footnote 2
for citation).

clearcut: 2 harvest in which all or almost all of the
trees are removed.

commercial forest land: land declared suitable for
producing timber crops and nol withdrawn from
timber production for other reasoens,

commercial thinning: the removal of generally mer-
chanlable trees from an even-aged sland, usu-
aily to encourage growth of the remaining lrees
{see even-aged silviculture).

community: penaining 1o plant or animal species liv-
ing in close asscciation and interacting as a unil.

connectivity: a measure of the exient to which condi-
tions ameng LS/OG forest areas provide habitat
for breeding, feeding, dispersal, and movement
of L5/0G-associated wildiife and fish species.

corridor: 2 defined tract of land, usually linear or
nearly so, through which organisms may fravel
tc reach suilable habitai for reproduction and
other life-sustaining needs,

cumuiztive effects: the combined effects of all man-
agement activities on a defined area of lang, a
body of water, or both; assessment may ocour ai
several scales {watershed, sub-basin, or basin};
curruilative effects are further defined in 40 Code
of Federal Regulations 1508.7.

gdebris torrent: rapid movement of a large quaniity of
malenais {wood and sediment} down a siream
channel during stomms or floods; generally oc-
curs in smalier sireams and resufis in scouring
of sirgam bad.

ceslred fulure condhion: for this repord, an explich
description of the physical and bivlogical charag-
ferishics of aguatic and riparian environmanis be-



lieved necessary fo meet fish, acualic scosys-
{em, and riparian ecosysiem obiectives.

Zispersal: the movement, usually one way and on
any time scale, of plants or animals from their
point of origin to another focation where they
subsequently reproduce.

disturbance: a natural (such as wind or fire} or hu-
man-caused (such as harvest) force that sud-
gdenly and significardly changes the landscaps.

down log: podion of 2 tree that has fallen or been o
and lefi in the woods, Particularly imporiant as
habilat for some LS/OG-associaled species.

gdralnage: a large area moslly bounded by rdges,
encompassing part, most, or all of a walershed
and snclosing on the order of 5000 acres (seg
subdralnage and forest watershed).

“gast slde”: east of the Cascade Range,

ecalogieal health: the siaie of an gcosysiem in
which processes and funclions are adeguate o
maintain diversity of biolic communities com-
mensurale with those initially found there.

scologically signiflcant: species, stands, and for-
asts considered imporiant o maintaining the
siruciure, function. and processes of particular
gcosystems. To undersiand the characteristics
of LS/QG lorests that make them ecologically
significant, see Table 2.

gcosystem: a unit comprising an inleracting group of
organisms and their environment.

ecosysiem approach: a strategy or plan 1o manags
ecosystemns fo provide for all associated organ-
isms, as opposed 1o a siralegy or plan for man-
aging individual species.

edge effects: the drastically modified environmental
condilions along the margins, or “edges,” of for-
est paiches sumounded padially or entirely by
harvested lands; these conditions may exiend
00 feet or more into the forest from the harvest
boundary. Only foresied areas at subsiantizl
disiznces from the edge (generally, the center of
2 forest patch of 100 acres or more) provide
unmodified intenior forest conditions.

empicyment sifect: the eslimated iolal number of
lobs that will be lost or gained because of 8
change in the harvest level, including timber-in-
dustry jobs and olher manyfaciuring and non-
manufactusing obs dependent on limber har-
vest.

sven-aged siiviculture: manipulation of a forest
stand {0 achieve a condilion in which irees have
less than a 20-yesr age difference,

sxperimental iorasts: fores! tracts. generally on Na-
tional Forests, designated as areas where fe-
search and experiments involving forestry, wikd-
lite, and related disciplines can be conducted.

final harvest: see regenaration (cut or harvest); ro-
tation.

flre suppression: the praciice of controling and ex-
tinguishing wild fires.

fire-iolerant specles: plant species that have
evolved 16 survive low-intensity ground fires.

forest land: at least 10 percent land area covered by
forest rees or formerly having had such tree
cover and not currently developed for other use,

forest not suliable for timber production: lorest
withdrawn from commercial timber production
isee reserved lands; reservas),

forest plan: a land management plan designed and
adepted io guide forest management activilies
on a Naticnal Forest or BLM District.

forest suliable jor thmber production: forest idenii-
fied as appropriate for commercial timber pro-
duction. Generally, this area sguals the forest
ientatively suitable for timber production minus
further withdrawals to protect fish and wiidlife,
watersheds, and other resqurces, o pursue mub
tiple-use objectives reflecting scenic qualily, dis-
persed recreation, and other values, or o avaid
situations in which the benefits of timber produs-
tion are less than the cosls.

forest tentatively suitable for timber production:
toial forest minus forests (1) legally withdrawn
from production (such as Wilderness) or {2}
judged oo unstable for timber harvest, ioo diffi-
cull io regenerale, or (oo ungroductive,

forest walershed: the forested area coniributing wa-
ter and sedirmenis 1o a sircam or iaks.

fragmentation (of LS/OG stands): the process of re-
ducing the size and conneclivily of LS/0G ar-
2as.

functional LS/OG network: a connecled series of
biocks of lale-successional and/or old-growih
torest that, because of their size, their distriby-
tion, and the presence of cerain environmental
conditions, provide habitat for viable populations
of associated plant and animal species.



green tree: a live and growing irge.

green-tree retention: the silvicultural practice of re-
f=ining live, growing rees on & siite during timber
harvest as a future source of snags.

habitat: ihe full set of physical, chemical, and bidiog-
cal {zciors that influence the presence, abun-
dance, angd distribution of species.

nablizt conservation area (HCA): a3 contigucus
biock of habiial 1o be managed and conserved
for breeding pairs, connectivily, and distribution
of northern spotted owls, as specified in the 1SC
slrategy.

habital fragmentation: see fragmentation.

Hamiion Repori: a federal assessment of the eoo-
nomic impact of the ISC sirategy.

hard snag: a recently dead slanding tree that tvpi-
cally siill has an infact iop, a high degree of bark
cover, and most limbs; hard snags are required
by a numiser of wildife species, Including cavity
nesters.

nervest scheduling analysis: an analysis of the har-
vest level nossible over time under assumptions
about the land available jor timber production,
land productivity, management intensity, and
fluctuation in harvest level permitted from pericd
1o period.

high grade: as it periains 10 timber harvest, the prac-
tice of sclectively removing the most vaiuable
{highest quality) rees in a stand.

Income effect: the estimated ifolal amouni of per
sonal income that will be los! or gained becauss
of a change in the harvesl level, including in-
come from displaced workers and workers emr
ployed at lower wages as well as the impact of
“cocling” the labor market through increased ia-
bor supplies (see employment effect).

Interim (shori-term) solullon: for this report, a 2- (o
4-yaar period,

ISC sirategy: the sel of management standards and
guidelines, and associated moniioring and re-
search studies, proposed by the Interagency
Scientific Commiltes 10 Address Conservalion of
the Northern Spotted Owl; this strategy ensures
a high probability of long-term persistence of vi-
able owl popuiations on federal lands in the Pa-
¢ific Northwest,

key walershed: as defined by National Forest and
BLM District fish bislogists, & watershad comain-
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ing (1) habiat for polentially threatened species
or stocks of anadromous Salmonids or other po-
tentially threatlensd fish or (2) greater than &
square miles with high-quality waler and fish
habital.

iand allocation: i this reporl, the specification in
Forest Plans of where activities, Including timber
harvest, can occur on a Naticnal Forest or BLM
Districd,

iate-successional forest: a forest in s mature and/
or oid-growth siages; see old-growih orast
and succession.

ionger term solwtion: for this report, a perod of a
century of more.

LS/OG forest {or stands): foresis or stands consist-
ing of rees and structural atiributes and sucport-
ing biclogical communilies and processes asseo-
cizied with ¢ld-growih and/or mature forests.

managed forest: forest land that is silviculiurally
treaied and harvesied on a scheduled hasis and
thal contribuies a specified harvest igvel

manzaged LS/0G2; ecslogically signiticant LS/OG for-
ests not set aside {reserved from iimber harvest
and in which fimber harvest is permitted under
management option € of this repont {sea nexi
glossary entryj.

mahagement options {current, A&, B, C): in this re-
pont, four options for managing lands outside of
reserves, The current oplion impiements the
standards and guidelines of the existing Forest
Pians. Option A foliows FPs with the addition of
the 50-11-40 rule and guidelines 1or green trees,
snags, and down logs; options B and € build on
A but provide for increasing levels of exiended
and keng rotations (see rotation).

marbieﬁ murreiei a smail, robin-sized seabird
- wIamphus marmoratys) that nests in old-
grow”h ioa’es!s within 5G miles of marine environ-
menis, Recenily proposed for listing as a threat-
ened species by the U.5. Fish and Wildlile Ser-
viga,

mature stand: a forest stand that has reached peak
growih bul not yet achieved oid-growth charac-
teristics; in the study area for this repon, stands
thai are generally greater than 80-100 years old
and less than 180-200 years old,

merchantable (trees, stangs, timber): trees or
siands that pecple will buy for the wood they
coniain,



model: see simulation.

modified ISC strateqgy: in this report, an allemnative
baszed on the Inferagency Sclentific Commitise’s
strategy for consenving the northemn spotied owl
st having smafler and fewer HCAs than ihe
original sirategy and not employing the 50-11-490
fusle.

moniioring: the process of collecting information {o
evaluate # objective and aniicipaled or assumed
results of a management plan are being realized
or # implementation is proceeding as planned.

moniicoring program: the adminisirative program
used for moniloring.

most signiticant LS/QG lorests (LS/OG1): the larg-
est, most strategically located biocks of existing
LESADG stands, ofien at lower slevations, that
provide for spotied owls, marbled musrelets,
other late-successional forest plant and animal
species, sensitive fish species and siocks, and
. gther imporiant ecosysiemn processes and func-
fions {see significant L5/0G forasts).

multiple use: the management of all the various re-
newable surface resources so that they are ullk
ized in the combination thal best meets the
needs of the American peobig. This combination
is not necessarily the one that will give the great-
gst dollar return or greatest unit oulput.

natural forest ecosysiem: a forest ecosystem not in-
terfered with by humans.

northern spotied owl: one {Slrix gecidenialis
cauring) of three subspecies of the spotled owt
which ranges from southern British Columbia,
Canada, through wesiern Washington and Cr-
egon, and into nofthwestem California; lisled as
a threatenad spacies by the U.S. Fish and Wild-
lite Service.

cld-growih forest: a forest stand usually al least
180-220 years old with moderate to high canopy
closure; & mullilayered, mulispecies canopy
dominaiad by large oversiory frees; high incih-
dence of larps rees, some willy broken tops and
ciher indications of old and decaving wood
{decadence}; numerous large snags; and heavy
accumulations of wood, including large logs on
the ground.

epporiunily cost: benefit which couid result from 2
course of action bul which is forgone when {hat
course of action is not pursusd,

owl additions: see spotied owl additions.

owl foresis: in this repor, the Naticnal Foresis and
BLM Districts supporting populations of northem
spotied owls.

ow! raglon: the geographic ares within the range of
the northern spofted owl,

svermature siands: trees of an age at which they
decling in vigor and soundnass.

partial cutting: the practice of removing a portion of
the tress in 2 harvest unil.

patch: a smal (20-60 acre; part of the foresl. This
term is oflen used io indicaled a type of
clearcutting {patch cuis) associated with the
“staggered setling” approach to distributing har-
vest units across the landscape. See also adja-
cency requiremant, staggered satting.

nopulation: a collection of individual organisms of the
same species that potentiaily interbreed and
share a commen gene pool. Population density
refers 1o the number of individuals of a species
per unit area, population persistence 1o the ca-
pacity of the population {o mainigin sufiicient
density to persisi, well distributed, over time.
See visbie population.

precommerclal thinning: the removal of young trees
not yet of commercial valee from an even-aged
stand, generally 1o encourage more rapid growlh
of the remaining irees.

prescribed burning: Conirclled fire deliberately set
io meet vanous resource ghjectives.

Record of Daclsion: pentaining o the National Envi-
ronmertal Policy Act, a documert prepared foi-
lowing the analysis of the environmental efiecis
of a preject; the document specities the alterna-
tive selected and provides the rationale for that
selection.

regeneration {cul or harvest): in silvicullure, culting
a mature forest stand generally 1o harves! timber
and prepare the site for & new forest stand.

Region 5: the Nalional Forests of California; the For-
23t Service’s Pacific Southwest Region.

Regich &: the National Forests of Washingion and
Cregon; the Forest Service's Pacific Northwest
Asgion.

reserved lands: federal lands, often of legally pro-
tected staius, that have been withdrawn from
timber production—ior example, Wildemess Ar-
2as, National Parke, and Fesearch Najural A
£as.
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reserves: in this repod, Wilderness plus either
SOHAs or HC As or a combination of LS/0G ar-
gas ang owl additions.

riparian srea: the aquatic ecosyslem and adiacent
upland arsas that dirgctly aflect i

risk anslysis: for this repon, a qualilative assessment
of the probability of persisience of wikife spe-
cies and ecological sysiems under various alier-
natives and management options; generally also
accounts for scigntilic uncerainties.

risk-analysils scale: in this report, a continuum of val-
ues from “very low” through “very high™ de-
scribing the lkelincod thal a funciicnal LS/OG
forest network and habitat for associated wildlife
species and fish will persist.

rotatlon: the planned number of years between re-
gengaration of a forest sland and is final harvest
{regeneration cul or harvest}. A forest’s age al
final harvest is referred 1o as rofation ags. In
this report, an extended rotation is 120-180
years {managemenrt oplions B and C}, a fong
rotation 180 years {(management oplion C).

sensltive fish species and stocks: fish species and
siocks {genetically distinct populations) of
anadrormous salmonids identified by the Ameri-
can Fisheries Soclely’'s Endangered Species
Commitiee as needing special managsment
considerations o avoid extinction.

seral specles: species that ccocur al one or several
siages in plant succession from hare ground o
climax ({final, seli-perpetuating community that
wiil persisi as long as the same conditions pre-
vail); sea suceession,

shade-tolerant species: plant species that have
evoived to grow well in shade.

significant LS/CG forests {L.5/0G2): blocks of exist-
ing mature and old-growth forest stands, some-
fimes iragmented or small in size, that help con-
nect most significant LS/GG forest and thai con-
tribuie to the viability of LS/OG-associaled plant
and animal species and other important ecosys-
tem processes and funclions {(see most signifl-
cant LS/0G forests).

sitvicultural practices {or treatmenis): the sel of
figld tschniques and general melhods used o
modily and manage a forest stand over time o
meegt desired conditions and obiectives.

sliviculiure: the science of manipulating forest stand
structure and composition to mee! desirsd ob-
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jectives inciuding bu! nod limiied 1o timber pro-
duction, and fish and wildiie habilat.

simulatlon: the use of a computer or mathematical
model o predict effects from a management
scenario not yet enacted.

she productivRy: the ability of a geographic area to
mroduce Liomass, as delermined by conditions
{e.0., soi type and depth, rainfall, temperatura)
Inthat area.

snag: a slanding dead tree; snags are vital habiiat tor
many wildliife species in the Paclic Nenhwest,
particularly cavily nesters.

spotied owl additions: areas of LE/OG or sullable
spotted owl habitat or potential ow! habitai
added to most signilicant LS/0G forest (LS/
OG1) to ensure compliance with the 150 strab-
a0y,

spotied ow! habitat area (SOHA): an area reserved
from timber harvesting o provide orest habitat
for a pair of norhern spotied owls; the cument
spotted-owl management systemn described
Forest plans for Mational Foresis and BLM Dis-
incts.

staggered setting: an approach to timber harvesting
in which harvest units, separated by uncut uniis
of at least the same size, are scatierad across
the landscape.

stand: a conliguous forest area wilh homogensous
species composition and structure {(generaly
iree size or age}.

standards and guldelines: insiruciions for carrying
oul a forest-resource management strategy.

siocking: the number of trees per unit of area.

structural retention: harves! praclices that leave
physical elemenis (i.e., green iregs, snags,
down logs) of L5/0G foresls on site after har-
vesi.

structure: the various honzonial and verical physical
glemenis of the forest.

subdrainage: a land area bounded by ridges, encom-
passing only pan of a forest watershed, and en-
closing on the order of 5000 acres; smaller than,
and parnt of, a2 watershed {see dralnage and for-
a8t walarshed),

successlon: in ecoiogy, the sequence of changss in
plart and apimal communities on 2 sile over
time; forest succession generally leads o iale



{oid-growih} stages at 180-220 years in Pacilic
Morthwaest foresis.

sultable (spotted owl) habitat: an arga of forest veg-
gtation with the age class and species of trees,
stand struciure, and food sources 10 maet nest-
ing, foosting, and foraging needs of the northern
sotled owl.

sustainable harvest: a harvest volums thal can be
maintainad through tirme withowt decline.

undersiory: the vegelative layer consisting of irees
and/or shrubs growing under the canopies of
larger trees.

unlverse of LS/0G forest: all mapped LS/0G forests
congidered in this repori.

yizble population: a population of adecuale size and
distribution o mainiain s genetic diversity and
persist 107 a century of longer.

watershed: see forast watershed.

watershed and fish apilong (current, watershed
and fleh hablial emphasis optlon: In this re-
port, o oplions for managing watersheds and
fish, The curreni option implemenis the slan-
dards and guidelines of the existing Forest
Flans. The walershed and fish habilat emphasis
option promoles protection and enhancement of
key watsrsheds and habilats for sensitive fish
species and stocks.

“wast shde™: west of the Cascads Range.

weilands: areas inundaied by suriace walter or
groundwater frequently encugh o support a
prevalence of vegetative or aguatic life thal re-
guires salurated of seasonally saturated soils tor
growih and reproduction.

yoeung stands: forest stands not yet mature {gener-
ally, less than 50-80 ysars old; typically 20-40
years cld}.
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Tabkie 1. Administrative unils on federal iands considered for analy-
sis in this report (pantial unils are indicated).

Agency

Admirdstrative unit

Forest Semvice—
Mational Foresls

Bureau of Land

Managemeni-

Districts

Region & (Washingion and Oregont

Daschutes {(West of Hwy 97)
Gifford Pinchol

Mi. Baker-Snogualmie

Mt Hood

Ckanogan (W. of Chewuch River;
Olympic

Rogue River’

Siskiyou"

Siuslaw

tmpgua

Wenalchse

Willametie

Winema (West of Hwy §7)

Region 5 {northern Califormia)

Klamath

Mendocino

Modoc {comer oniy)
Shasia-Trinity

Six Hivers

Oregon

Coos Bay
Eugene
L akeview
Mediord
Roseburg
Szlem

California

Ukiah

" The portions of the Rogue River NF and Siskiyou NF in California
are included in the FS Oregon and FS Region 6 iotals.
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Table 2. Faclors used In classifying the ecological significance of LS/OG.

Facior Characteristics contribuling o
higher ecclogical significance
Block size Larger tiecks of forest
Fragmentation Little of ng fragmentation
Lacation Location critical in nebwork
Stang attributes Classic ol growth
Age Age 250-750 years
Productivity Higher site productivity
Elevation Lower elevation (relatively rare;
Ocourrence of Known/likely occurrence of
spoiied owls spotted owls

Oocurrence of
marbled murrelels

Occurrence of
other species

Known/likely occurrence of
marbled murreleis

Knownvlikely occcurrence of
oiher lale-successional species

VAs defined in Forest Service publication PNW-447 (see texi footnoie 2

for citation}.



Table 3. Gross area of all lands and faderal land in different reserve calegories, by
agency and slaie {outsde of Wiklemess, Oregon Cascades Racreation
Area, and Mational Parks).

FS
BLM A& R-8
Aeserve categories (CriCal) {Calj Or Wash Tolal Toia
mmmmmmmm M acres — — — o e e e
LSCGT
All lands 1120 1330 2140 1810 3750 6200
Federal 860 1220 20806 1530 3820 5700
Owl additions®
All lands 270 240 230 300 530 1040
Faderal 200 230 2206 274G 450 20
LS/IOG2
Cwverdap with owl additions
Alllands # 166 130 280 410 516G
Federal 0 100 130 289 410 510
Oitside of owl additions
All lands 284 J2¢ 930 280 1220 1820
Federal 250 230 810 290 1200 1740
Total
Al lands 1670C 1990 3430 2480 5810 857§
Federal 1310 1840 3354 2370 5720 BBTO

* See “Provision for the Northern Spotted Owi”
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Table 4. Existing acreages in the fsderal land base {a) and LS/0G jorest withdrawn from limber proguction under
different land aliccations (b on nine MNaticnal Forests in western Washington and western Oregon and
tive BLM Districts in western Oregon. L8/0G is defined for FS as acres considered “potential old growih”
according to Pacific Mendian Resource maps and for BLM as acres over 80 years old.

Category’ SLM F& Total
e e e e e M acrag — — — — = e e
{a} Federal land base
Total land 2280 @700 12060
Total forest 2178 B384 10592
LS/OG forest? 1480 3998 5078
{b} LSOOG forest withdrawn, by lang allocation
FP 375 21147 2489
FP + L5/00G 859 2842 3452
FP 4 LS/OGT + owl additions® 680 2943 3622
FP + LS/CGT + owl additions 770 3316 40840
+ L5062
FP 4+ LS/OGT + ow! additions 1080 3938 5078
+ L5/0G2 + LS/0OG3

' Consult the report's “List of Abbreviations™ as necassary.

2 As of 1886,
3 See "Provision for the Northern Spotted Owl.”

4 Cther information (an undated FS "fact sheel” enfitied "Vegetative Mapping for Determination of Old Growin™
suggests that this estimale of "potential oid growth” withdrawn from timber production by the Forest Plans is high.
Rather than the 52.8% withdrawn eslimated here {2114/3898), this other information suggests that approximately

48% is withdrawn.
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Table 5. Standards and guidelings for the two walershed and fish oplions.

Option

Descrintion

Current option

Walershed angd fish
habital emnphasis option

Riparian standards and guidelines and best management praclices 1o minimize
cumulative efiects in watersheds, as defined in current FS and BLM Plans.

Reserve areas: Wiklerness, National Parks, Wiid and Scenic Rivers, LS/0G61,
and owl additions.

Aiparian management areas on alt FS and BLM lands:

{17 Wild, Scenic, ardd Recreational rivers designated or under study:
no-harvest area 1/4 mile on each side of the siream or the widihi of the
100-year llood plain, whichever Is larger, where water guality, fish, or
olher ecological values are described as part of the siream's outsiand-
ingly remarkable teatures.

{2) No-harvest areza 1/8 mile on each side of the stream or the width of
the 100-year llood plain, whichaver is larger, on major streams drain-
ing ai teast 30 square miles.

(3) Fish-beanng streams: 300-io0t no-harvest area on each side of the
stream.

{4} Permanently llowing non-fish-bearing streams: 15¢-ioof ne-harvest
area on each side of the stream.

{5) Seasonally flowing or intermittent streams: 50-ioot no-harvest arga on
each side of sireams in areas of rmoderaie ang high soil instabiiity.

No-harvest areas will vary with lepographic and on-site conditions, but the
horizeontal width of such areas, implemented in practice, should reach the
ohieclives expressed as averages hers.

Key watersheds identitisd as having high-quality fisheries, water, or
ecological values {Appendix ©): Augment the Forest Plan standards and
guidelines with the 50-11-40 snule and rotations approaching 200 vears
{management oplion C as described in "Lands Ouiside of Reserves,” under
"Forest Manazgement”),

Forest road sysiems and related road-drainage problems:

{1} Reduce and minimize {orest road-system mileage:
(a2} Minimize construciion of new roads, and constrict ne new roads
in current roadiess areas identified in the Forest Plans.
{b) Remove {relurn 1o a natural condition) spur roads and otner
nonessential roads,
12y Conduct a forest road-sysiem analysis by National Forest and BLM
Uistrict {o identity road locations and praciices which wili reduce
impacts to riparian areas of existing and new roads.
{3} Road drainage:
{a) increase maintenance of road network during the rainy
season.
(b} Upgrade cuiveris to larger sizes on sxisting and planned
roads,
{cy Increase requency of culvents on new and existing roads.
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Tabile 5. {continued;

Ciption

Description

Logging siazh reatmentiprescribed fire:
{1} Eliminate hot burns on stesp grounds.
{2) Elminate burns if riparian managemant areas.
Livesicck grazing: include temporary and permanent exclusion from riparian

areas o promote lhe reestablishment of shrubs, hardwoods, and fringe
wellands, and maintenance of stream-bank integrily.

Riparian and fish-habitat restoration: Establish a program that will ensure long-
term siream-habilal stability,

Cumulative effects: Conduct an analysis by Mational Forest and BLM District i
2id in the timing and location of timber harvest and kocation of roads and
landings.
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Table 5. Summarized descrigtion of the 14 maior alternatives considered.”

Alternative
Mo identitier Description
1 High timber vield This option, oblained from FS and BLM planning docu-
ments, reflects scenarios that emphasize limber production.
These scenarios consider spotted owl habital through the
SCHA? approach,
2 Forest Plans This opticn was compiled from the selecied or most likely to

ol

Forest Plans + modified 15C strategy

4 Forest Plans + ISC strategy

(2]

Forest Plans + LS/0OG1

8 Forest Plans + LS/0GT + owl additions

B

Forest Plans + LS/0GY + watersheddish
emphasis

Forest Plans « LE/IOGT + owl additions
+ watershed/ish emphasis

Forgst Plans + LS/0GT + owl additions
+ managed LS/0G2

[N

)

-
e

Forest Plans + LS/0OGT + owi additions
+ managed LS/0G2 + walershed/fish
&mphasis

be selecled plans for National Forests and BLM Districts,
SOHAs are inciuded.

in this option, the basic ISC stralegy, which uses the HCA
approach and spacifies 20 or more owl pairs in HCAS
spaced 12 or less miles apart, was modified 10 15 owl pairs
in HCAs spaced 1€ miles apart, with no added management
constrainis on forest land culside of HCAs. SOHAs are dis-
mantled,

This option combines 1SC strategy [see Allemative 3) with
application of the 50-11-40 rule for the fores! lands between
HCAs. BOHAS are dismaniled. Forest lands cutside of HCAs
may be managed under three options: (A) 50-11-40 ruie and
per-gore retention after final harvest of 8 "green” {live) trees
with DBH more than the stand average, 2 “hard” snags
greater than 21 inches DBH, and 2 large logs. (B) Same as
A plus10 percent of lands outside of Wilderness and HCAs
should be dominated by slands cver 180 years of ags, and
19 percent dominated by stands 120-180 years of age; the
forest suitable for limber production shouid be managed via
"area conirol” on rotalions of at least 120 years {i.e., at most
1/12 of these acres harvesied each decade). ()} Sameas A
axcept that 10 percant of lands oulside of Wilderness and
HCAs should be dominated by stands over 180 years of age;
the forest suitable for timber production shouid be managed
via area control on rotations of at lsast 180 years {ie., al
most 1/18 of these acres harvested ¢ach decade).

This option adds LS/OGT areas {most ecologically significant
LS/OG stands, or stands with such potential}. Forest lands
outside of reserves may be managed under the threg op-
tions {A, B, C} described in Aliernative 4. L5/OG1 subsiiutes
at least partiaily for HCAs.

A5 in Allernative 5, except that areas are added io assure
compliance with 15C standards and guideiines.

As in Alernative &, except that management reguiremenis
for habitat for sensitive fish species and stocks are added,

As in Allernative £, except that managemeant
requiremenis for sensifive fish species and stock are added,

As in Alternative 6, except that ail LS/OG2 stands availabie
for harvast should be managed as described under
Alternative 4, option C.

As in Alternative 5, except that management

requirements for habital {or sensitive fish species

and siocks are added.



Tabie 6.

{continued)

Alernative

Mo, identifier Description
19 Forest Plans + LS/00G1T + ow! additions A3 in Alternative 6, except thal all LE/QG2 stands
+ L8062 are reserved from timber harvest
12 Forest Plans + LS/0GT + owl additions As in Allernative 11, except thal management
+ L8/0G2 + watershed/ish emphasis requirements for habital for sensitive fish species and siocks
are acded.
13 Forest Plans + L5/0OG1 + owl additions As in Allernative 12, except that ali LS/0G3 stands
+ LBIOG2 + L5/0G3 also are reserved from timber harvest.
14 Forest Plans + LS/OGT + owi additions

+ LS/OG2 + LE/OG3 + watershedish
emphasis

As in Allernative 13, extept that managsment
requiremnenis for habitat for sensitive fish species and stocks
are added.

P Consull the renort’s “List of Abbravialions” as necessary.
? Spotted owl habitat areas, or SOHAs, were used to protect the northern spotied owl before the 1SC strategy.



Table 7. Risk-analysis scale for ranking the probabiifly of retaining 2 functiona! LS/0G forest network; ensuring
viable pepulations of northern spotied owis; and providing habhat on federal jand for marbeied murrsist
nesting, other L5/0G-associated species, and sensitive fish species and slocks,

Risk
rating Dascription
ViH - VERY HIGH Denotes a L ikelinood of retaining ecologically funclional LS/0G

{very raliabie) forests and assauated Sg.::»eﬂses for a century or !mger ensuring habiials and
environmenial conditions for consemng we H- dusmbuﬁed LS/CG5 species and fish
considered to be at risk, Provides Iy iatitude for natural catastrophes and
unceriainties in knowledge.

H - BiGH Denotes a higl lhood of retaining ecologically functional LS/OG

{reliabie) foresis and associaled species for a century of longer; ensuring habilats and
environmemnal conditions for mnsewmg we!l distributed LS/OG species and fish
considered to be at risk. Provides someg iatitude for natura! catastrophes and
unceriainties in knowledge,

M - MEDIUM HiGH Denotes a moderately high fikelihond of retaining ecologically functiona!

{somewhal reliable; LS/OG forests and assac&a%ed speaes for a century or longer; ensuring habilals
and envirenmental conditions for ﬂmservmg weii distributed LS/0G spacies and
fish considered io be ai risk. Provides {imited latityde for natural catastrophes
and uncertainties in knowledge.

M- MEDIUM Denotes a roughly 50/50 fikelihood of retaining ecologically functional

{unceriain; LS/OG forests and assoc:xaied species for a century or longer; ensuring habiiats
and environmenial conditions for consemng weh diainbuted L5/0G species and
fish considered 1o be at risk, Provides gxiremsh tecl [attude lor natural catas-
trophes and uncerlainties in knowiadge; cata':t'cphac evenis are likely {o cause
local extirpations of LS/0G-associated species. Does not mes? the criterion for
well-distributed populations.

ML - MEDIUM LOW Denotes less than 8 SG/50 Jkelihood of retaining scologicaily functicnal

[somewhat harmiull LE/0G ioreszs awd asseciat@d species for a century or longer,; ensuring habiials
and environmental conditions for conserving well-distributed LS/0G species and
fish considered 1o be at risk, Provides glmost no atifude for natural calasirophes
and unceriainties in knowledge.

L-LOwW Dencles 2 highly uniikely chance of retaining ecologically functional LS/OG

{harmiul forests and asso ated speCseb for a century or longer; ensuring habitals and
environmental conditions for conserving well-distributed LS/0G species and fish
considerad 1o be al risk. Provides no lajitude for naiural catastrophes and uncer-
tainties in knoewledge. Local extirpation of LS/0G-associated species or habilals
and fish considered to be at risk due 1o natural catasirophes and unceriainies in

knowledge is piphable.

VL - VERY LOW Dencles a very highiy L v changce of reiaining ecologically functional LS/OG

{very harmiuf} foresis and assoc;aaed spﬂcﬁes for a century or longer; ensuring habitats and
environmental condifions for conserving well-distributed LS/0G species and iish
considerad o be of risk. Provides no lgtitude for natural catastrophes and uncer-
fainties In knowledga. Local or regional extirpation of LS/0G-associaled spacies
or habilats and fish considered o be al risk dug to natura! catastrophes and une-
cerfainties In knowledge is highly ikely.

) 1o




Tabie 8. Risk analysis, by afternalive and managemeni oplion, {or retaining a functional LS/0G forest network;
ensuring viable populations of northern spotied owls; and providing habital on federal land for marbeied
murreiet nesting, other LS/0OG-asseclatad species, and sensitive fish species and stocks.”

Risk rating: probability of
Habitat for  Habilat  Habilal for

Alizrnative Funchional Viable marblad for other  sensitive
LS/06G spotied owl miurrelet LS/G  fish shecies/
Mo, identitier network populations nesting species siocks
1 High timber yield Wi VL YL Vi Vi
2 Forest Plans VL L L Vi VIALZ
3 FP + modiied ISC L ML L L ViALF
4 FP+ 18C
Cption A ML H ML ML L
Uption B ML H L b L
Option C M WH M b i
5 FP + LS/OGT
Option A [t} M M M L
Option B M M b M L
Opticn C i kiH MH MH i
& FP + LS/0G1
+ owl addgitions
Option A L H b M ML
Option B M H M b4 ML
Option © WMH YH MH MH M
7 FP + L5/0GT +
watershed/ish emphasis
Oplion A M b I M b
Option B hMH B4 B MiH MH
Option C H WH i MH H
3 FP 4+ LS/AOGT +
owl additions + ,
watershed/fish emphasis
Option A M H M MM M
Option 8 MH H M MH R
Ontion C H Wi M H H
g FFE + LSOOG +
owl additions + managed
LS/0G2
Option A b H Y] Y B
Option B MH Vi bA i BA
Option O | Vi M pH M
10 FP +LS/IOGT +

owl additions + managed
LS/OG2 + watershed/fish

emphasis
Option A s H ¥ MH MH
Cption B H Wi b BAH H
Oolion H WH kiH H H
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Table 8, {continued)

Higk rating: orobability of

Habitat for  Habitat  Habitat for
Aliernalive Funclional Yiabie marbled for other sensitive
LS/A0G spotied owl murrelet LSOOG  fish specias/
Ma. identifier network populations nesting species slocks
11 FP + LS/OGT +
owi addilions + LS/0G2
Option A Mt YH M H M
Cplion B MH VH kiH H Y
Cotion G H YH H H b
12 FP + LS/OGT +
owl additions + LS/0G2
+ watershed/lish emphasis
Oplicn A WM VH WH H MH
Cption B H WH MH H H
Cption © W VH H ¥H VH
13 FP+ LB0OGT +
owl addliions + LS/0G2 +
L3/0GE3
Cption A kAH WH H H Y]
Cption B H WH H H M
Opotion C VH YH H VH M
14 FFP+ LS/OGT +
owl additions + LS/OG2 +
L5/0GS + watershed/fish
emphasis
Cption A H WH VH VH H
Option B WH VH VH WH H
Cption G WH VH WH VH WH

* For definitions of the risk-analysis scale (VH, H, MH, M, ML, L, VL}, see Tabie 7. Consult the report’s "List of
Abbraviations™ as necessary.
2Whether the probability is very low or low depends on watershed and administrative unit.
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Tabie 5. :x&s*ing acreages in the federal land base (&) and forest suitable for timber production under different
tand aliocaiions (B! on the owl {oresis.?

FS5
A R-5 H-8
Catagory {CriCaly {Cab Or  Wash Total jotal
e e o e e i i e e B BTG e e e e
{a) Federal land base
Total land 2410 5858 8741 7537 18338 24468
Total forest 2250 4732 7460 5585 13345 20927
Forest tentatively suilable for timber
production 1875 2852 5360 3488 89446 14173
{01 Foraest suitable for timber production,
by land allpcation
FP {Alternative 2 ) 1820 1725 4538 2589 7107 10452
FP + 150 (Alernative 4) 108G 1471 3747 1579 5325 7877
FP + L&/OGT {Akemalive B) 1050 1433 3425 1728 51 7578
FF + LS/0G1T + owl additions
{Alternative &) 856 13860 3221 1388 4617 BG73
FP + LS/OGT + owl addilions + LS/DG2
{Allernative 11} 830 150 268558 1284 G246 5850

‘Consull the report’s "List of Abbravialions” 2s necessary. Noie: One aliernative (&lternative 1. high timber yieid)

would have a higher percentage of forest suitable for timber production than reporied here. Alternative 13 and

aliernatives including riparian withdrawals for the watershed/fish emphasis option would have lower perceniages
than reporied hers. Excludes the Ukiah District of BLM (California;, for which we lack daia.
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Table 10. Historical imber harvesi and sales (2} and estimated sustainable harvest levels (I, by altlemalive and
management option, agency, and stale for the owlforests.

FS

R-& FS and BLM

BLM' R-& - Total ‘
{OrfCall Cah  Or Wash owl  Cal O Wash  Total

{a) Higlorical tevei

1980-85 harvest 850 570 2061 g70 3031 570 2911 570 4451
$1585-88 harvest 1060 BEG 2457 1080 3537 £20 3567 1086 5287
1990 saie program® 790 320 2012 846 2838 390 2802 a8as 4078

{i) Estimaies from 14 aliernatives
Allernative
Me.  Identifier

High timber yieid 1038 506 2392 1054 3447 &00 3483 1054 5143

1
2 Forest Plans 787 3g85 157 £33 2208 385 2357 £3g 3391
3 FF + modified I15C 896 384 1434 558 1992 364 2130 558 3ch2
4 FPP 4+ I5C
{pticn A 380 259 1627 313 13440 255 1417 313 1985
Dption B 305 237 817 288 1103 237 1122 288 1645
Option © 244 203 858 253 a1 203 942 253 1354
5 FF + LS/OGH
Option A 350 283 553 348 1301 283 1303 348 1914
Option B 306 242 748 320 1088 24z 1048 320 1608
Option C 253 212 857 281 a7s 212 850 281 1343
8 FP + LSOOG
+ owl adgditions
Option A 298 233 858 2688 1128 233 1157 268 1658
Ontion B 250 212 gn2 244 928 212 332 244 1388

Option © 203 170 547 215 762 170 750 215 1130
FFP+LS/OGT + -
watershed/ish emphasis

o

Option & 282 226 a7 291 1028 226 1219 291 1536
Option B 240 240 &02 268 B7G 210 a4z 268 320
Cption © 201 185 515 251 761 165 716 251 1162
8  FP+LBIOGH+
owl additions +
watershedfish emphasis
Cption A 241 201 &867 226 293 201 308 226 1335
Option B 200 184 551 206 757 184 751 208 1141
Cotion C 164 152 473 182 £85 152 £537 192 981



& Other Ow For.

WAFS

ORFS

Billions of Board Feet/Year

2

4A

A 8A

80-89 High FP FP+ FP+ FP+
ISC OG1+ OG1+ OG12+
Owl+
Fish

Harv Timb

Category
Function LS/CG Net — VL
Viab Spot Owl Pop — YL
Marb Mur Nest Hab — WL

Other LS/0OG Sp Hab — VL
Sen Fish SP/ST Hab — VL

VL
L
L
VL
VL/L

ML
H
ML
ML
L

Owl Owls
Fish

M M
H H
M M
M NMH
ML MH

124

FP+

fAH
VH
MH
H
MH

Probability of Retention for a Century or Longer

Sourge: Altematives for Managsment of Late-Successional Foresis of the Pacitic Northwest by the Scientlfic Pans!

on Late-Successional Forest Ecosysiems, (K. Morman Johnson, Jerry F, Frankiin, Jack Ward Thomas & John
Giordony. Contact Nerm Johnsen, Dept. of Forest Resouross, Peavy Hall, GSU, Corvallis, OR 97321 for more d

P

=l

is.



~—Management Option—
FPS&G A B C

High Timber Yield X

Forest @Eam {(FP) X

FP + Modified ISC

FP + ISC

FP + LS/OGH

FP + LS/OG1 + Ow

FP + LS/OGT + .

FP + LS/OGT + Owl Add +

Fish Emph.

FP + LS/0GT + Owl Add + mg LS/OG2

10 FP + LS/OG1 + Owl Add + mg LS/OG2
+ Watershed/Fish Emph

11 FP + LS/OGT + Owl Add + LS/OG2

12 FP + LS/0GT + Owl Add + LS/0G2
+ Watershed/Fish Emph

13 FP + LS/OG1T + Owl Add + LS/OG2 + LS/OG3 X

14 FP + LS/OG1 + Owl Add + LS/0G2 + LS/OG3 X
+ Watershed/Fish Emph

@ Q0 = O U1 o Gd B =b

o < K M K K

PRI PP X
DC DM DB K X ¢

>
P

Management Option

FP S&G = Forest Plan standards and
guidelines

A = FP S&G + 50-11-40 + green tree retention

82 = Management Option A + min rot 120
y@am + 10% of acres outside _@? reserves
120-180 years of age and 10% over 180 years
C = Management Option A + min rot 180
vears + 10% of acres culside of reserves
over 180 years of age




Tabls 19, {continued)

FS

B-8 FS and BLM

BLM* R-& Tota!
{OriCaly (Cai Or Wash owl? Cai Or Wash  Tolal

o“

FP 4+ LBI0GT +
owl additions +

managed LS/OG2
Option A 282 223 777 262 1039 223 1055 262 1544
Cotion B 245 187 841 240 a8 183 HES 240 1309
Option C 203 170 547 215 762 170 750 215 1138

10 FP +L8/0G1 +
owl additions +

managed LS/0G2 +

waiershed/fish emphasis
Cption A 228 188 £23 2219 844 188 851 227 1288
Option 8 187 164 523 233 726 164 720 203 1087
Option © 164 152 473 192 865 i52 637 152 581

i1 FP + LSOOG+
owl additions + L5/0G2

Oplicn A 265 207 855 239 8354 207 920 238 1388
Option B 200 180 524 217 745 186 725 217 1126
Cption C 168 153 431 192 622 153 595 152 544

12 FP < LS/0GY +
owl additions +
LS/0G2 + watershed/
fish emphasis

Cption A 214 179 518 202 720 178 732 202 1113
Oplion B 163 154 435 188 &2(0 154 £aa 185 8937
Cption © 134 13 382 167 544 134 51¢ 167 gla

i3 FRP + L5061 +
owl additions +
LS/0G2 + LS/OG3
Ogption A [Ses text--page 10
Cption B
Ontion C
14 FP + LEOGT +
owl additions +
LS/0OG2 + LS/0G3 +
watershed/fish emphasis
Opticn A
Dotion 8 [See taxt--page 10
Opiion C
' We converted all BLM harvest estimates from a 18-foot-log basis o a 32-o0t-log hasis ic be compatible with the
measures used in State Harvest Heports.
To estimate totai B-6 harvest, add approximately 850 mitlion board feet (o iolal owl.
*ising one years share of the "318” volume as the sale program for Oregon and Washington.




Table 11. EHscts of changes in susiainabie harvest level on employment and personal income, by aliernative
and management option, for two histonc harves! perods (1980-8% and 1885-89) (a) and the Forest
Plans + 1SC sirategy (b; as a basis for comparison.

Allernative
Mo, ldentifier Employment Income
— —Thousands « — e wemee BAHHORE e
of jobs of $iyr
{z) Two historic harvast perieds
1580-89 1585-8% 1980-89 1985-85
tow  High Low  High Low  High Low  High
1 High timber
yield 7 g -1 -2 235 442 -42 -78
2 Foresi Flans -1 -14 -2 -26 -3640 -678 837 -1200
3 FP+
modifisd I1SC -1k -13 -24 -3 -480 -203 -757  -1425
4 FP IS0
Option A -6 -33 -35 -45 SB35 -1574 1114 -2098
Optien B =340 -38 -32 -44 -g54 1795 1231 2318
Cption C =33 -42 -42 -53 -1053 -18806 132 -25%2
5 FP+ L5/0GHY
Oplion A -27 34 -38 48 -85 -1624 1144 2150
Option B -3G -38 -39 -5 -866 1818 1243 -2341
Cplion C -33 -42 -42 -54 -1085 -158% 1334 -2514
& FP+ L8061+
ow! additions
Option A -30 -38 -39 -4G -840 1772 -121% 2294
Option B -33 -42 -42 -52 -$041 1880 1318 2482
Option € -38 -45 -45 -57 111G 2103 -13%5 -2825

7 FP+LS/0GY +
walersheddish

emphasis
Cplion A -31 -39 -38 -B1 975 {830 1284 2355
Option 8 -33 -42 -42 -54 -1064  -2003  -1341  -25Z8
Option & -35 -45 44 -£8 -1120  -2123 1405 2845
g FP 415061+
owl additions +
watershedtish
gmphasis
Ciption A -33 -4z -42 -£3 -1059  -1884 -1338 2516
Option B -35 -45 -4 -B6 -1128 2913 1402 -2640
Option © -37 -4 7 -47 -58 -1170 -2209 -1451 273
g  FP+LS0OGT +
owl addiiions +
managed L5062
Ootion A -31 35 -4 -5 <880 -1848 1258 2388
Option B -34 -3 -42 B4 18688 20106 1345 2533
Ction C -36 -45 -45 57 -1$310  -21063 1385 2625
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Table 11. {continusd)

Alarnative
No. Identifier

Emgloyment

income

11

12

14

FP + LS/AOGT »
owl addiions +
managed LS/CG2
+ watsrshedfish
emphasis
Cplion A
Option B
Option ©
FP +L5/0GT +
owl additions +
L3/0G2
Cption A
Opiion B
Opiion G
FP+ LSOOG +
owl addilions +
LS/OG2 +
watershed/fish
emphasts
Cplion A
Option B
Option C
FP+ LS/0GT +
owl additions +
LS/OGE2 + LS/0G3
Option A
Oplion B
Ootion C
FP 4+ L5/0GT +
owl additions +
LS/I0G2 + LS/OG2
+ watershadfish
emphasis
Opticn A
Sption B
Cption ©

{b) Forest Plans + 150

&
H

2
3

High timbar vield
Forest Plans
FP + modified I5C

of jobs

1980-89

s e T ROU SRS e

1285-89

Low

-34
-35
-37

-33
-38
-37

36
38
32

High

-43
-45

A
e

-42
-45
-48

-45
-48
-49

Low
34
15
11

Low

-43
-45

-42
-44
-48

-44
-45
-48

High

-54
-B7
-58

-83
-58
-5%

-56
5%

-61

— — dilliong — —
of $/yr

1585-89

1985-69

Low

-1685
-1143

<1170

-1040
1130
-1180

-11290
-1184
-1230

[See text--pageiz]

[See texi-page 12]

Hign

e NI .

RES S

High

-2043
-2152
-2209

-1963
-2128
2240

-2115
-2248
-2324

Low  High

-1383 -2568
-142% 2875
-1451 2731

-1320  -2485
-1407 2850
-1487  -2762

-1401 -2837
1472 2771
-1512 -Z2R48

High
2018
897
571

<



Tabie 11, {continued:

Mo, identifiar Employment
— —Thousands — — e e PGS — -
Low High Low High
4 FP+I8C
Option A th G g G
Option B -4 -5 -118 <220
Ciotion C -7 -3 220 -40G0
5 FP + LBAOGH
Option A -1 -1 -30 54
Option B -4 -5 -130 -240
Ootion © -7 -5 -220 -420
& FP+L5/0G1
+ owl additions
Option A -4 -5 -114 -211
Cistion B -8 -8 -204 -384
Option C 9 -i2 -252 -548
7OFP + L5061 +
watershed/ish emphasis
Oplion A -5 -8 -145 -28%
Option B -7 -3 -225 -428
Option G -G -11 -2840 -529
& FP+LE80GT+
ocwl addiions +
watershed/dish emphasis
Ootion A -7 -G -222 -418
Option -G -12 -288 -542
Qotion C -11 -14 -340 -635
g FP+LS/0GT+
owi additions +
managed LS/OG2
Option A -5 -5 ~150 272
Option B -7 -8 -231 -435
Option C -8 -12 -282 -£49
10 FP + LS/OGT +
owl additions +
managed LS/0G2 +
watershedftish emphasis
Option A -8 -1 248 -487
Option B -18 -12 306 -B77
Option © -1 =14 344 -B35
31 FP + LBIOGT -+
owl additions +
LS00GS
Option A -7 -3 210 -383
Option B & -1z -253 -552
Cption © -11 <15 350 -886



Table 11, (condinued;
Alternative
Mo, ldeniilier Employment Incomea
— —=Thousands — — s o BAIRONG
of jobs of &fyr
Low High Low Highs
12 FP+LB/0GT +
owl acditions +
LS/0G2 +
watershed/fish emphasis
Option & 9 -12 -257 565
Option B =11 =14 -357 673
Option G -13 -1 4005 =750

13

14

FP + LS/OGT +
owl adaitions +
LS/0G2Z + LS/OG3
Option A
Option B
Option ©
FP 4+ L5/0G1 +
owl additions +
LS/0G2 + LS/0GS
waiershed/ish emphasis
Option A
Option B
Option ©

[See texi-page 12]

[Seetext--page 12]




Table 12, Possible yearly oss of Douglas-tivwestarn hemiock L5/0G t©
harvesling on ning MNational Foresls and five BLM Districts in
weslem Washington and Cragon.

Harvest

ievel, 10008 Total Unreserved

bitions of acres Scuare mi, LS/OG LS/OG

board feet  cubiyear’ cutiyear’ - -~ % removedivear - — —
0.5 a5 14.8 8.2 0.4
1.0 18.0 257 0.4 0.8
1.5 285 44 .5 .8 1.2
2.0 38.0 59.4 0.8 1.8
25 475 74.2 1.1 2.0
3.0 57.0 89.1 1.3 2.4
35 86.5 163.8 1.5 2.8
4.0 78.0 118.8 1.7 2.2
4.5 855 133.8 1.8 2.8
£0 95.0 145.4 2.1 4.9

tAssurning that 85 percent of the harvest comes from Douglas-firiwestem
hernleck LS/AGG and the volume/acre is 45,000 board feet.



Define Universe of LS/0G
{Assemble 2nd compare data bases)

’

Assess Contribuiion of Congressionally Protected Areas
{Determine quaniily and guatity of LS/0G forest)

}

bMap and Classify Significance of
L 3/0G Forsst on Remaining Area

.

Fefine Map Unils and Classifications

!

FAaview by Scientific Pane!
{Assess for consistency with Panel direction
ang integralion with adjacent areas)

'

Map Most Signiticant (LS/0G1) and
Signiticant {(LS/0G2) Forest Areas

:

identify Ow! Additions
{Determine acres o be added 1o LS/0GT o mest IS0 e
standards {or spotted owl conservation areas!

;

Identify Key Watsrsheds {Determine watersheds with habitat
for sensitive salmon speciss and siocks, other siocks,
high-guality water and fish habital, and key river corridors)

§
¥

Heview and Alleration by Sclentilic Pansl | ———ermere e
; Figure 1. Major steps In mapping
ecologically significant LS/0G for-
Map of LS/0G Forost Network es! ecosysiems, Consuli the
report's CList of Abbreviglions” as
AgCessary.

a1
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T 2 &

Alternalive

Alternative

=
=
\\
)\I

8 @ T R i 3 18

Alternative

3 7 B B K EH 2 k3

Alternative

42

Figure 2. Probability, by alternaiive and manags-
ment oplion {A, B, C), of (3} retaining & functionai
L5/HE foresi network, (B) ensuring viable popala-
tions of northern spotted owls, (¢ providing nesting
habitat on federal land for marbled murrsisls, (d)
providing habitat on federal land for oiher LS/0G-
associated species, and {g) providing habitat on fad-
eral iand for sensiiive fish species and sfocks. In (&},
actual ratings for Allemnatives 2 and 3 vary from V0
fo L depending on wafershed and adminisiraiive
unit. See Table 7 for explanation of abbrevistions
and & description of the risk-analysis scale; consull
the report's “List of Abbreviafions” as necessary.



Alternative

{7 Meets at least "M” (medium) probability
{3 Meets at least "MH" (medlium-high) probability
@& Meois at least "H" (high) probability

Figure 3. Akernatives, by management ofition (A, 8, Cj, that have af least a medium probability of (3) retaining a
functional L&/OG forest network and (b} ensuring viable popuiations of northern spolied owls and providing
habitat on federal land for marbled murrelel nesting, other L5/0G-associated spacies, and sensitive fish species
and stocks. See Table 7 for explanation of abbraviations and a description of the risk-analysis scale; consuli the
raport’s “List of Abbrevigiions” as necessary.
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Dr. Norman Johnson
May 22, 1931
Page 2.

iuding rescurce p

fe Berv

o e
lce, and B
iz, we are also writing e head
dest thelr cooperation in this

Zs you know, this complex issue could have & substantial
impact on the residents and natural rescurces of the region.
Your 1 n istance toc the Commititees 1
help ch <an aid the Members in
deciding | us is greatly appreciated.

regards.

Sincerely,
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=
MO R g
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faps detailing LS/OG, owl additions, and key
watersheds for the owl forests of Washington,
Oregon, and northern California

in & map packet atached to the back cover,
you will find for sach state a map and thres overlays:

ase man: County lines, National Forests, Wilder-
ness Naimal Parks, 1L5/0G1 areas; Oregon Cas-
cades Recreation Areas for Oregon oniy

21 Owl sdditions (purple!
#2. LE/OG2 areas (orange;

#3: Key watersheds (blue)

To register the base map for a slate wilh one of more
overlays, we suggest that you first line up the stale
name ai the top of the map and overlays and then ling
up the stale boundary.

WNOTE: BLM land that did not overlap with LS/0G1
areas on the base map was 100 fragmented o show.
Also, the LS/0G areas, owl adaditions, and key water-
sheds in California for the Rogue River NF and
Siskiyou NF are showi on the Oregon base map and
overiays.



- Status of LS/0G forest and other lands on nine
ational Forests in western Washington and
western Oregon and five BLM Districts in
western Oregon in existing agency plans and
among other land allocations

{a) HMational Forest {(LS/0G forest aguivalent io Pacific Meridian Resources "potential oid growth™)

Potendial
okd growth iher forest Proportion,
ther Forest + L8006
species Young cut- Tetal  Hon- nof- of
DFAWH?  groups Total conifer over forest  forest forest 1oial forest
mmmmmmmmmmmmm M BOTEE— wr o e e o i e s s e
Available for
harvest in
Forest Plans
LS/OG 542 856 728 528 312 1568 em 1568 0.46
Owl additions 75 26 101 131 g2 324 — 324 5.31
L5/0G2 311 585 a7 274 168 a07 —_— 807 0.45
Ciher 588 122 888 #8258 252 1805 e 1805 0.38
Tolal available 1594 290 1884 1758 ge2 4504 — 4504 0.42
Withdrawn in
Forest Plans?
LSOOG 711 105 516 448 a8 1298 281 1577 .63
Owl additicns a9 £2 161 152 14 327 111 438 (.49
LS/OG2 317 88 405 204 1 626 137 763 g.85
Ciiher 553 173 732 789 97 1628 782 2410 .45
Total withdrawn 1688 428 2114 18G0 163 3877 1314 5188 0.54
All National
Forest lands
1810061 1353 191 1544 973 347 2864 281 3145 0.54
Cwl additions 174 B8 282 283 106 £51 111 782 0.40
LE/0G2 628 144 772 478 183 1433 137 1570 {.54
Chher 1125 295 1420 1624 38% 3433 782 4215 0.41
Total 3286 718 3588 3358 1025 8381 1311 9532 (.48

' DF = Douglas-ir

WH = Western hemiock
2 For this tabie only, approximately 500 M acres of withdrawn lands classified as LS/0G1, owi addiions, and
LS/006G2 shouid actually be in the "other” category.



(b} BLM Districts {LS/0G forest equivalent to aga 81+)

Age, years Proportion,
Toial LS/OG of
121+ 21-120 G-80 forest total forest
mmmmmmmmmmm M B07EE— — e s o i e e
Avzilabie for
harvest in
District Plans
LSOOG +
owl additions 222 g2 3i5 £20 .36
LS/0OGE2 72 19 57 148 {348
Other 223 87 430 800 0.28
Total available 517 188 883 1568 .33
Withdrawn in
District Plans
LE8/OGT +
owl additions 125 45 58 238 Q.52
L5/0G2 55 15 27 g7 .57
Cther 83 42 138 273 0.34
Total withdrawn 273 102 223 &08 045
Al District lands
LS/CGET +
ow! additions 347 127 84 858 .40
L5062 127 34 B84 245 5,39
Cther 318 129 628 1073 0.30
Toial 730 290 1088 2176 0.36




y watersheds and their associated fish
species and siocks

Steethead Salmon
frout Coho Chincok Sea-run

cuithreal Hesiderd  Bull
Forest/watershed® Sum  Win Spr Sum Fal  Win trout frout trout  Ciher

Washingion

ki Baker-Snoqualmie NF
23 White R. = = P X
24 M. Fork
Snogualmie R. P cz
25 Skykomish R. P P P F X PRy
27 Deer Or. X
28 N. Fork
Stiliaguamish A.
26 S. Fork
Stillaguamish R.
28 Sauk R,
30 Suiattle R.
31 5. Fork
Nooksack H. P P X PG
32 N, Fork
MNooksack R. P P b 4 P&

Gitlord Pinchot MNF
1 Wind B. b4 X P
02 E. Fork Lewis R. X
04 Siouxon Cr, P
06 Lewis B, P 4
08 N. Fork Cispus R. P
10 Clear Fork of
Cowiitz A, P
07 Upper Cispus Cr.2 = c2
08 Packwood Lake &
associated sireams p
05 While Salmon R, = X F = ¥
03 Litle White Salmon A, P o1

U
il

P}

P(8)
P(5,8)
P(e8;

v B o)

0
T
0O =
g4

Tkanogan NF
20 Twisp R.
21 Early Winters Cr.
21 Upper Methow R.
22 Chewach R. 2

b 4
g VI B vl
e

Clympic NF
33 Wynoochie R. P
34 Satsop R/Canyon RE P
35 Skokomish R. X
36 Duckabush R, X
37 Desewallips B.
38 Dungeness H, X X{8}

L
=

P P{E), X8

Ty
hos

£8



Appendix ©. (continued;

Forastiwalershed?

Sieclhead
trout

Sum Win

Salmon

Coho

Chinook

Sor

Sum  Fal

Seaz-run
cutthroat Hesident
frout

frout

BEull
trout  Oiher

39 Ewha H.
40 Soleduck R.

41 Cock CradcCalla Cr.

Wenaichee NF

11 Tielen R,

12 Rattlesnake Cr.

13 Bumping-
American R,

14 Cle Elum K.

15 ingalis Cr.

15 Mission Cr.

17 lgicle Cr.

18 Upper
Wenatchee R.2

1% Entiat R,

Siskiyou NF
02 Winchuck H.
Cheico R.
03 Emily Cr.
Hogue R,
06 Taylor Cr,
97 Quosalans Cr.
08 Shasta Cosla Cr.
Incis R.
05 Graybadck Cr.
05 Cave Cr,
04 Upper Sucker Cr,
C1 Upper E. Fork
Tllinois H.
02 Lawsaon Cr.
110 Silver Cr.
11 indigo Cr.
12 Ek R.
Sixes K.
13 Pry Cr.
14 8. Fork Coguille R

By

U

B R % B ¢

X

Washington (eontinuad)

X

et

Cregon

R e o

G

PR 4

s

T

T oY W

X(6,8340
e t]

1
)

P!

X

X
X P9}
X

X 2

1

4

C1



Appendix . {continued;

Sleathaad

trout

Forestiwatershed?

Sum  Win

Salmon

Caoho

Chinook

Spr Sum Fal Win

Sea-run

cutthroat Hesident  Ball

frout

troul trout Chher

Umpaua NF.
28 5. Umpgua K.
M. Umpgua K.
26 Calf Cr.
27 Copelang Cr.
31 Boulder Cr.
30 Steamboat Cr.
28 Deception Cr./
Wilson Cr,
29 N. Umpgua R.
Cormidor? P

Rogue River NF
Applegate R,
15 Palmer Cr.
18 Beaver Cr.
17 Yale Cr.

18 Little Apiegais R

Siusiaw NF
Lower Umpgua R.
32 Franklin Cr.
Smith R,
33 Wassen Cr.
34 M. Fork Smith R.
Siuslaw R.
35 Sweet Cr,
36 Cummins Cr,
36 Big Cr.
36 Rock Cr
38 Tan Mile Cr.
38 Drift Cr-Alsea R.
39 Dt Cr.-Silelz R. X
40 Three Rivers
41 Powder Cr.
41 MNiagara Cr.
42 Limestong Cr.
42 Boulger Cr.
42 Tony Cr.
37 Yachals R,

TWUU

B e ¥ R R ¥

Winema NF
19 Clover Cr.
20 Rainbow Cr.
22 Cherry Cr.
23 Seven Mile Cr.
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Appendix D, {continued;

Siesthead Salmon

ot Coho Chinock Sea-run

cugthroal Residerd  Bull
Forgstiwalershed? Sum  Win Spr Sum Fal Win trou trout trout Other

Oragon (continued)
24 Evening Cr, X
21 Pelican Bulte P Ci

Deschules NF
53 Odeli Gr.
Upper Deschutes R.
54 Lava Lake i¢ Crane Prairie 2 P
E5 Cultus Cr.
58 Tumgic Cr.
59 Bguaw Cr,
&1 Metolius R,
52 Marsh Cr. x
Deschutes R,
58 Diiman Meadows to
La Pine Rec. Area 2 P
57 Bonhan Falis Camp to
Biflon Falis 2 P
60 Three Creeks Meadows
& Creek 2 P

¢l
s

VWU U x

Willametie NF
43 Fem Cr.-Shady Del {7
44 N. Fork of Middle

Fork of Willamstie R. P
50 Upper N. Fork

Santiam B, P C1
51 Upper Litlle N,

Fork Santiam R, # P = P i

McKenzie R.

45 S, Fork Mcenzie R, P = P X

48 Horse Creek
47 Lost Cr./Scott Cr. P
48 Boulder Cr. P
4% Unper McKenzie 5.4 P P

Bt Hood NF
&3 Collawash R. X P
§2 Clackamas R.2
Corridor
&5 Oak Grove Fork
Corridor 2 P
&4 Fish Cr. P
68 Roaring R,
£8 Salmon R, P X
B0 White RS P X(5)
75 Fifiesn Mile Cr
Aarmsey Cr.
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Appendix D. fcontinued)

Steethesad Salmon
trout Coho Chinook Sea-run
— cutthroat Hesident  Bull
Forestfwatershed! Sum  Win Spr Sum Fal Win trout frout frogt Other
Oragon (contlnusd)
72 W Fork Hood R, X X b4
&7 Eagle Cr. P P P P
71 Miller Cr /Five Mile Cr/
Eight Mile Cr, X F
Cailfornia
Mendicino NF
81 Thatcher Cr. F A
02 Black Butte A, P P P CH
03 Middle Fork Eel R, 4
Shasta-Trinity NF
04 McGloud R. X Kig)
Trinity R.
05 8. Fork Trinity R, X P X P
08 Mew River X P X P 1
O7 N Fork Trnity B, X P X P C1
08 Canyon Cr, X P X P Ci
Six Rivers NF
Trinity R,
10 Horse Linto Cr. - A P 4 P
11 Tish Tang Cr. X X
12 Mill Cr, K X
0% Lower 5. Fork
Trinity R. b F A F
Klamath R.
13 Red Cap Cr. X X P
14 Boise Cr. X X
15 Blufi Cr. .t x P
1& Blue Cr. X X F
17 Smith R, P P F X P
Klamath NF
18 Saimon R. X P X e
18 Woolay Or. X A £ C1
Klamath AL
20EKCr X (N F
21 Diiien Cr. X £ P
22 Clear Cr. X 2 X & C1
23 Ingian Cr, x P F
24 Beaver Cr. P a




Appandb D, {continuad)

| Kay o appendix ahbreviations:

P Present in streams of watershad
X ideniified as at risk or declining by the Endangered Fish Commiitee of the
Arnerican Fisheres Society

o1 High-guality water source
cz High-value fishery
Sum Summer race

Win Winter race

Spr Spring race

Fal Fall race

5 Redband trout

5 Chum salmon

7 Oregon chub

8 Pink salmon

2] Sockeye saimon

10 Olymipic mud minnow

' Mumbers reference the watersheds for each staie on /2 inch 1o the mile base maps delivered io the
Agriculture Commitiee,

2 1/4 mile no-harvest area on each side of stream.

Jincludes Wenaichee R., While ., Napeegua R., and Chiwawa R.

4 includes Kink Cr., Sweetwater Cr., Anderson Cr., Olallie Cr., Deer Cr. o Fritz Cr. Confluence
5 Includes Aock Cr., Badger Cr., Tygh Cr., and Jordan Cr.

Chinook saimon
Coho salmon
Sieethead frout
Sea-run cutthroat trout
Sockeve salmon
Churn saimon

Pink salmon
Redband irout

Bt trowt

Oragon chub
Clyrmpic mudminnow




levels

Heasons for reducing the Region 6 harvest

We reduced the harvest igvels in the final For-
ast Plans for the owl foresis in Region 6 by 15 percent
for the Iollowing reasons:

{1

(2

(31

We were asked by the Commitiess to repon
realistic, sustainable harvest levels for the alb-
iernatives we considered.

The harvest levels in the Forest Plans repre-
senl “upper Hmiis” denrved from FORPLAN
and other modeling done by the Region &
MNational Forests which were anticipated o
be further retined during implemeniation.
Tha recognition of these levels as upper lim-
fis is reflected in some “Records of Cecision”
for the National Forest Plans, such as that
for the Rogue River National Forest, which
siates {page & “The average annual ASQ
[allowable saie quantity]...of timber under
this plan /s the upper limit of chargeable
wood 10 be sold from suitable timber fand
gduring the first decade of the planning pe-
riod. 1 is nof an actual proposai for timber
sale offerings. The annual timber sale offer-
ings...depend on budgetl appropriations, mul-
tiple-use objectives, and market conditions.”™
[Halics ours ]

The analysis conducied with FGRPLAN and
related models was abie 1o recognize oniy a
porion of the slandards and guidelines for
implementing the Forest Plans: {1) the envi-
ronmantal protection requirements that must
be met during timber sales, and (2} the provi-
sion of outputs other than limber such as big
game and scenic quality (the "muhiple-use
chjectives” named above). Forest planning
with FORPLAN has been especially deficient
in represeniing the spatial requirements in
these siandards and guidelines, such as the
dispersion of harvest units across the land-
scape to mest “adjacency requirements” and
walershed obiectives, the spatial distribuiion
of cover and forage for big game, angd the
shaping and disiribution of harvest units {0
meat scenic cbiectives. With the decade-
long resiriction on harvest in roadiess areas,
the National Forests have conceniraied their
harvests oulside these areas. Because
many readiess areas have been withdrawn
from timber production in the Forest Plans,
the MNational Forests must refurn once again
to parts of the Forests that previously have
bheen heavily cul. The spatial fzasibility and
piacemeni of sales thus hecome a central

conskderation, and FORPLAN's deficiency in
dealing with such issues can iead o an
gverestimale of harvest capability.?

{4} The Mahonal Foresis have been instrucied

5

by the Chigt of the Forest Service that
achigving the standards and guideiines mus!
iake precedence over achieving the ASD:
“There will continue 1o be professional chal-
lenges to produce limber and olher oulpuls
while mesting standards and guideiines.
Monlioring and evaluation are essential ac-
tivities 10 ensure both that the slandards and
guidelines have been properly set and that
they are being met. There should be no
doubt in anyone's mind aboul which iakes
precedence i there is a conflict between
standards and guideiines and program out-
ouls; we expect every project o be in full
compliance with standards and guidelines
sat forth in Forest plans.™

In the Record of Decision for the Rogue
River National Forest (page &), as an ex-
ample, the Regional Foresier recognized
this instruction when he said, *l realize that
ASGQ volumes have a way of becoming a
figid target. My instructions 1o the Fores!
Supervisor are that Forest Standards and
Guidelines are not o be viclated or compro-
mised to attain the ASQ volume.™

in addition to inconsistencies betwszen the
standards and guidelines and the ASQG,
overesiimates in the harvest level may be
come from unrealistic estimates of the tim-
ber yigld that will resuli from harvest. My
merocus foresis have begun o experience
gitticufty in achieving the volume/acre har-
vested or finding the acres of mature Hmber
for harvest thai were assumed in Foresi
Plan moaesling.

+ As the National Forests of Hegion § have

begun o implement the Foresi Plans, nu-
fnerous experiences have led us and many
FS specialists and planners 1o cenclude that
it will be difficuli-—and prebably impossible—
io achieve the ASOs in the Forest Plans on
z susiainable basis while meeting all stan-
dards and guidelines, given the condition of
ihese foresls. As an exampie, the Fremont
MNational Forest in late 1930 Issued a press
release giving 15 reasons why it wouid be
difticult 1o achieve the AS(G.* Many of these
reasons involved the inabiiity io achieve si-
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mullanecusly the siandards and! guidalines
of the Forest Flan and the ASQ of the Plan.

These conclusions may parlly coms from in-
adequaie reoreseniation of the standards
and guidelines in forest planning and partly
from 2 difference in interpretation of ihe
siandards and guidelines belween those
who conslructed the Plans and those who
implement them.  Because of the complax-
iy of the problem being addressed and the
evar-changing mixture of legal restrictions
on National Forest timber harvest, it is difii-
cult 1o test whether the harvest levels in the
Plans can be met given the standards and
guidelines that musi prevail. We believe
that the sustainable ASQ for the National
Forests in Region 8 may be 10-20 percent
ises than the levels staied in the Forest
Plans. Thus, for our purposes here, we re-
duced the ASCs in the Forest Plans for the
Fegion 6 owl foresis by 15 percent.

HWSDA Forest Servics, 1920, Fingl anvircrwmental impact stalsmant
for the fand and resource mangement plan, Bogue River Maional
Forast.

“For more discussion on the inadequecy of FORPLAN in ropie-
gonting spatial relationships, soe Johnson, K M. 1990, Considar-
ation of watersheds in long-isrm forest planning modsis: the case
of FORPLAN and its use on the Mational Forests. Presented at the
Symposium on New Porspectives on Walershed Management.
Univ. of Washingion, Ssatfle. {(Availabie from the guthor 2t Depart-
men? of Forest Rescurces, Feavy Hall, Oregon Swie Unsiversity,
Corvallis, OR 97231, untl the proceedings appoar.}

Shoberison, E. D, February 23, 18082, Forest plan implomentation.
Leter 1o Aegional Forasiers. 2 p,

‘Fremont Natonal Forest. Movember 18, 1980, Fremont Mational
Forest Plan moniioning. 2 p.



sreber, Associate Profe

ssor, College of

Forestry, Oregon State University, dated July
15, 1991, regarding economic impacts of
harvest changes

My recent work has indicated thal we can as-

sociale 2 ene million board oot change in limber har-

vest in Oregon with the following economic impadcts:

Timber Industry Jobs 51 - 5.9 Jobs/MMBF

Oither Manufacturing Jobs 1.8 - 4.0 JobsMMBF

MNon-Manufacturing Jobs 1.9 - 4.5 Jobs/MMBF

Total Jobs 182.7 - 13.5 JobsAMBF

income

(Thous. 1988 #'s} 340 - 840 Thous. $'s/MMEF

Some ems fo note in interpreting these num-
bers:

{1y The harvest is expressed i terms of volumes as
measured by the Scribner log rule—not by pro-
cessed volumes.

{2y The timber indusiry jobs include logging,
sawmilling, veneer and pilywood, and
remanufactured wood products; they do not in-
ciude the loresiry services seclor (e.g., tree
planiars}, the public agencies, propriglors, or
truckers whe are not directly employed by a tim-
ber indusiry firm. Thus these are conservative.

i3

{4)

(=)

{7

The other jobs do not inciude proprigiors, so
they too are conservative. i 1 had io guess al
the Impact on proprigtors, it would be to add as
much as 10% 1o these employment impacis.

The range on fimber jobs is related o the sever-
ity of the harvest reduction—-small changes =
smali impacis, large changes = large imbacts.
Note that these are marginal changes and
hence jobs/MMBF do not sgual the hisiosic aver-
age employment divided by the historic average
harvesi.

The range on other jobs is relaied 1o the health
of the economy—a healthy economy = hetler re-
employment opportunities = lower impact muki-
plier.

Total jobs does not eqguai the sum ovear the ot
ers in this iable because the ends of the ranges
did not necessarily correspond o the same
simulation.

income impacts reflect (a) displaced worker in-
come, {b) workers re-employed at iower wages,
and {c} poiential impacts of “cocling” the labor
markel through increased supplies of labor. This
fiqure does not include proprielor or corporale
income.
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AP

- Characteristics of foresis on the east side of

the Cascade Range

Human impacts on Stand
Development

Two kinds of human activities have shaped
easi-side forests since the early 18%0s: (1) fire sup-
prassion, and (2} parial cutling. Both have had a
profound impact on the L5/00 forests sast of the
Cascade Range,

Fire Supprassion

East-side forests developed under & natural
fire regime of both low-intensity underbums and in-
tense crown fires which crealed a variely of stand
sinuctures and landscape paitemns. This fire regime
varied gecgraphically with changes in vegstaticn and
ecological processes. Helatively few east-side forest
siands are {or ever were) over 400 years okd (though
some individual trees are older) because of the dry
climaie and altendant natural fire hislory. Only on
relatively wet sifes or in habitats wilh cold, snowy win-
ters can stands over 400 years old be expected.

Freguent bul relalively low-intensity fires kept
stand siruciures open and favored fire-iolerant serai
species such as penderosa pine, western larch, west-
arn white pine, and Deuglas-fir. However, fire-control
efioris since the early 18%0s have significantly alterad
the natural fire regime. Conseguently, the struciure
and composition in many east-side foresis have
changed dramatically over the past 80 years (fire con-
iroi became more effeclive atier 1545)—ire-adapted
{ree species have been replaced by those more com-
petilive and shade tolerant but less fire tolerant. Thus,
thickets of species such as white fir now predominate
in the undersiories of many stands,

Partial Cuiting

Many sites have been sslectively fogged (in
many cases, “high graded”) several limes, especially
at lower elevalion, as the result of relatively acces-
sible terrain and mixed-species stands. Much of thai
bgoing involved the selective removal of ihe highesi
valued Irees, such as ponderosa pine.

Selective harvest of this large, high-value, fire-
iolerant species has accelerated the change in forest
struclure from relatively open single- or two-storied
stands of fire-iclerant species o denser mullilayered
stands mainly of shade-1olerant species. Recent har-
vest has continued this focus on the higher vaiued
overstory, ofien remaving i in its entirely. Thus, the
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bwar valued, shade-iolerant white fir now makes up
rmuch of the residual stand across large areas.

Thess shadedoierant species ofien have thin
bark that makes them suscepiible 1o injury during par-
tial cutling. Such injuries serve as nafural avenues for
a variely of siem and rool diseases that have lefi
many residual slancis badiy crppled and in 2 siate of
decline,

Current Conditions and Future
Frospects

(¥} Dense, multilayered slands of shade-tolerant
species are much more prone to damage from
defoliating-insect outbreaks and various root and
siem diseases. Indeed, these foresis are now
undergoing repeaied, ongoing ocutbreaks of de-
foliating insects and bark Destles. As a resulf,
the exisling forest has been described as “un-
raveling” over millions of acres,

High fuel accumulations resulting from weall-
infentioned fire control over 50 or so years en-
sure more imense and destrugtive fires than
would occur naiturally, Extensive fires have
erupled over the past several years, and very
hot fires covering exiensive areas are antici-
pated over the next severai years.

Because of these changes, adlivities such as
prescribed burning and thinning may be neces-
sary in attempls o restore the naiural fire-de-
pendent plant communities and maintain or de-
velop L8/OG  characteristics (including biclogi-
cal and struciural diversity). Such an eflort could
involve up 1o 250,000 acres a year.

Steep environmental gradients resull in great di-
varsity of plant communities and more rapid
geographic changes in vegetalion. Moreover,
climate, solls, amounts and seasonai distribulion
of precipitation, and saoil development ars highly
diverse. Thus, siles and vegeiaiion are fre-
quently more variable per landscape unil on
sast- than west-side foresls.

s
i
i

{37 Ecosyslems on the east side are less produciive
and more fragile {less resilient and resistant o
disturbance) than those on the wes! side of the
Cascades because of ciimate and greater envi-
ronmental siress. Thus, managament aclivities
suitable for west-side forests often do not vield
satisfactory results when applied o easi-side
foresis.
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Flarit communities on the ogst side have g finer
textured mosalc across the landscape than
those on the west side of the Cascades because
ot the more demanding environment. Hence,
very difierent types of vegeiation lie in close jux-
taposition, each with different ecological require-
ments.

East-side forests and meadows have a long his-
tory of livesiock grazing, including significant
amouris of abusive grazing in the past that were

especially destructive to riparian areas. Riparian
areas often remain badly degraded as a result of
continged livestock grazing and increased big-
game populations. Because species composi
tion of the forest shrub and herb layers before
Eurpopean setilement is often difficult o deler-
mine, especially for areas near sirgams and
meadows, restoration of the land 1o *nalural con-
ditions” is problematical.
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