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INTRODUCTION 
The old-growth forests of the Pacific Northwest 

and the witolife and fish associated with them increas­
ingly have been the subject of controversy and litiga-
tton. Local, regtonal, and nattonal interests and advo­
cacy groups have urged on Congress a complex, of­
ten contradtotory, set of soluttons. In its deliberattons 
on the matter. Congress sought advtoe from the sci­
entifto community, as well as others, through hear­
ings, fi^ an outcome of this deliberative process, two 
Committees from the House of Representatives re­
quested that a small group of scientists assemble per­
tinent informatton and brief Members on the extent 
and character of late-successtonal and old-growth 
(LS/OG) forests, the management opttons available 
for LS/OG forests, and the effects of those opttons 
(Appendix A). 

Thus, in late May 1991 the Agriculture Commit­
tee and the Merchant Marine and Fisheries Commit­
tee of the U.S. House of Representatives and the 
relevant subcommittees formed the Scientifto Panel 
on Late-Successtonal Forest Ecosystems. In early 
June, we began to carry out our charge to: 

(1) Identify, map, and classify the ecologically sig-
niftoant LS/OG forests on federal lands within 
the range of the northem spotted owl as the ba­
sis for establishing an LS/OG resen/e system; 

(2) Devetop opttons for management of lands out-
stoe of resen/es; 

(3) Devetop and evaluate different altematives for 
protecting LS/OG ecosystems and associated 
species; and 

(4) Quantify the effect of each LS/OG resen/e sys­
tem and associated management option for 
lands outskle of resen/es on sustainable han/est 
levels. 

In pursuit of this assignment, we also: 

(1) Constoered potentially endangered fish species 
and stocks; 

(2) Conducted a risk analysis of alternatives as they 
related to retaining over the tong tenn a func­
tional LS/OG network, to ensuring viable popula­
ttons of northem spotted owls, and to provtoing 
habitat on federal land for martsled murrelet 
nesting, for other LS/OG-associated species, 
and for sensitive fish species and stocks; and 

(3) Analyzed effects on timber-based employment 
and income associated with each altemative. 

Our basto assumptions were: 

(1) Proposals would be designed for an interim pe­
rtod (of up to 3 years). During the interim, a 
more carefully considered system of resen/es 
and management options wouW be developed. 

(2) The area to be studied would consist of all fed­
eral land within the range of the northern spotted 
owl. 

(3) The universe of LS/OG forests, including classic 
oW-growth and mature and mixed-age stands, 
would be constoered because it is the species, 
processes, and conditions associated with 
LS/OG ecosystems that appear to be at risk. 

(4) A broad range of altematives wouto be evalu-
ate<j—from some with a high timt>er yteW to oth­
ers that retain the maximum anrxjunt of LS/OG 
forest. 

(5) Broad areas (aggregatton of stands), rather than 
indivtoual stands, wouto be Wentified. with the 
objective of mapping LS/OG areas that were 
togical management units. 

(6) Complete preciston in mapping LS/OG would 
not tie essential for an interim solution because 
adjustments in boundaries wouto be part of the 
tonger term solutton suggested in (1). 

This report, atong with the map products al­
ready delivered to the Agriculture Committee, com­
pletes our charge and documents the briefings deliv­
ered in late July to Members and Staff of the U.S. 
Congress, the USDA Forest Sennce (FS), the USDI 
Bureau of Land Management (BLM), the press, and 
interest groups. The report's purpose is to present as 
concisely as possible a representative range of man­
agement altematives for LS/OG forests, associated 
timber harvest levels, and risks to witolife and fish on 
those federal lands within the range of the northem 
spotted owl. Within this scope and time, the report 
represents our best scientifto judgment. 

MAPPING OF LS/OG 
FOREST 
Administrative Units 

We constoered lands administered by the FS 
and BLM in Washington, Oregon, and northern Cali­
fomia within the range of the northem spotted owl (the 
-owl regton"). Nattonal Forests and BLM Districts 



(which, in general, are administratively equivalent to 
Nattonal Forests) included in our analysis are listed in 
Table 1. These administrative units are collectively 
referred to as the "owl forests." FS and BLM Plans 
that guide management of the owl forests are collec­
tively called the "Forest Plans." 

We also constoered the LS/OG and suitable 
spotted owl habitat in the National Paries managed by 
USDI Nattonal Park Sen/toe to the extent that they 
contributed to networi<s of LS/OG habitat or helped 
satisfy the standards and gutoelines provtoed by the 
Interagency Scientific Committee's (ISC) Consen/a­
tton Strategy for the Northem Spotted Owl.̂  In addi­
tton, we analyzed limited acres outstoe the known 
range of the spotted owl on several Nattonal Forests 
east of the Cascade Range aest to establish easily 
toentifiable boundaries (e.g., highways and rivers) for 
the study area. 

Resources and Data Bases 

The FS provtoed three types of infonnatton: (1) 
maps prepared by Pacifto Meridian Resources under 
FS contract for toentiftoatton of potential LS/OG for 
nine Nattonal Forests on the west stoe of the Cas­
cades, (2) maps for these and other Nattonal Forests 
showing suitable owl habitat, tocattons of owl pairs, 
and mature and overmature forest stands, and (3) 
aerial photographs. The Audubon Society (Adopt-a-
Forest Program) and The WiUemess Society pro­
vtoed their data bases and maps of oto growth. BLM 
provtoed age-class maps for forests on its Districts, as 
well as other witolife-related maps and relevant mate­
rials. The Earth Satellite Laboratory at the College of 
Forestry, Oregon State University, made available 
satellite imagery helpful in delineating LS/OG. 

The FS and BLM provtoed us with teams of 2-4 
resource specialists per Forest and District to assist in 
the mapping. Working under our directton, these 
teams mapped the LS/OG on each Nattonal Forest or 
BLM District. The process was atoed by qualified 
personnel from FS Regtons 5 and 6 (R-5 and R-6) 
and the Oregon State Offtoe of BLM. Agency line 
officers and administrators were excluded unless they 
had unique, appricat}le resource knowledge. 

The FS, BLM, and U.S. Fish and Witolife Ser­
vtoe cooperated fully in meeting our request for per­
sonnel and resources to assist in this mapping. In 
additton, the Washington, Oregon, and California 
state witolife agencies assigned their leading spotted 
owl experts to help as needed. Ten of the 17 menv 

hers (including four of the six-person "core" team) of 
the ISC also participated. 

With the ato of these resource personnel and 
multiple data bases, the universe of LS/OG forest was 
toentified on the 18 Nattonal Forests and 7 BLM Dis­
tricts in Washington, Oregon, and northem Califomia 
toentified in Table 1. This universe includes all natu­
ral forests that we judged to provtoe late-successtonal 
forest conditions. In addition to oW-growth forests 
meeting various definitions, including the PNW-447 
definition,^ we considered nature forests (natural 
stands 80-200 years oW) and stands of mixed struc­
ture and age (e.g., combination of oto and young 
trees). Areas toentified by one of the data bases 
(i.e., Pacifto Meridian Resources, The Audubon and 
Witoemess Societtos, Earth Satellite Lab, BLM District 
maps) or from personal knowledge of the mapping 
teams were constoered candtoates for late-succes­
stonal forest. The teams spent little time debating 
definittons or differences among data sources. Via 
this ecumentoal approach, major areas of late-succes­
stonal forest rapidly emerged. 

LS/OG Classification 

Classifying the ecological significance of 
LS/OG forest was a challenge. Hard, fast, and de­
tailed rules were qutokly revealed as inappropriate— 
hence, professtonal judgment was crittoal to the pro­
cess that involved repeated interactton between us 
and resource personnel (Figure 1). 

We devetoped a list of criteria (Table 2) for 
classifying LS/OG as (1) ivost ecokjgtoally significant 
(called LS/OGI), (2) ecotogtoally signif toant (called 
LS/0G2), and (3) the remainder (called LS/0G3). 
Mapping focused on larger aggregattons of LS/OG 
forest stands which make suitable management units 
for oto-growth resen/es rather than small individual 
patches. This means that some young forests and 
cutover areas are included in areas mapped as 
LS/OG. Conversely, thousands of acres of LS/OG fall 
outstoe of the LS/OGI and LS/OG2 classifications 
and therefore were not proposed for interim protectton 
under most altematives. Overiays (1/2 inch to the mile 
scale) showing LS/OGI and LS/0G2 areas were 
prepared for each Nattonal Forest or BLM District 
named in Table 1. The LS/OGI and LS/OG2 areas for 
each state are shown, respectively, on the bsse map 
and overiay #2 of Appendix B. 

Young stands within LS/OGI and LS/0G2 re­
sen/es will eventually fill in the bkx^ks as those stands 
mature if the tonger term solutton leaves them in a 



resen/e. Silvicultural treatments such as tree plant­
ing, thinning, and fertilization couto accelerate this 
process once the efftoacy of such approaches in pro­
ducing stands with typtoal LS/OG structure and eco-
togtoal functton is denwnstrated. 

We reiterate that the mapping of LS/OG was 
done to support devetopment of interim proposals for 
resen/es whtoh wouto maintain opttons for a longer 
terni solutton. It was not possible within the time 
available to assure complete mapping preciston and 
to routinely check maps against conditions on the 
ground. However, we have a high level of confidence 
in the general areas toentified, if not in exact bound­
ary details. 

Although the mapping teams from the Nattonal 
Forests and BLM Distrtats initially identified and 
ranked LS/OG areas, we sometimes made signiftoant 
modificattons in developing the final maps, reflecting 
our analysis of the overall LS/OG systems, connec­
tions and consistenctos between administrative units, 
and relation of federal forests to forests on adjacent 
state and private lands. The age and structure of ad­
jacent nonfederal forests are a significant factor in our 
analysis of areas atong the westem boundary of sev­
eral of the westem Cascade Nattonal Forests (Gifford 
Pinchot to Umpqua) and our inclusion of several 
large, relatively intact tracts of mature forest as 
LS/OGI areas. 

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

A total of 5.7 million acres of federal land In the 
owl regton faU into LS/OGI and 2.3 millton acres of 
federal land into LS/0G2 (Table 3). These totals in­
clude all federal awes outstoe of Witoemess and Na­
ttonal Paries' that fall within these areas: LS/OG for­
est, young forest, cutover forest lands, and 
"nonforest" (e.g., lakes and meadows). The LS/OG 
areas contain some land other than that administered 
by federal agencies (Table 3); this especially hotos 
true outstoe the Nattonal Forests. Our analysis ap­
plies only to federal lands. 

Proportion of LS/OG Forest 
Reserved 

The exact acreage of LS/OG forest that now 
exists on federal lands within the range of the north­
em spotted owl is unknown. For the purposes of this 

report, though, we can approximate this acreage for 
nine Nattonal Forests in western Washington and 
western Oregon—Gifford Pinchot. Mt. Baker-
Snoqualmie, Mt. Hood. Olympic. Rogue River. 
Siskiyou, Siuslaw, Umpqua. and Willamette—and five 
BLM Districts in westem Oregon—Coos Bay. Eugene, 
Medford, Roseburg, and Salem. 

For the nine Nattonal Forests, we have acre­
age infonnatton only for the agency's Pacifto Mertoian 
Resources data base on "potential oto growth"; there­
fore, we will use this data base to approximate the 
extent of LS/OG forest. Indicattons are that this data 
base underestimates the amount of LS/OG forest on 
the National Forests in Washington and southwest 
Oregon but comes ctose to acreage in this conditton 
in the central Cascades (Mt. Hood, Umpqua. 
Willamette). For the five BLM Distrtots, we have acre­
age informatton from the agency's own age-class in­
ventory and will consider all age classes over 80 
years to t>e LS/OG forest. 

According to these data bases and definitions. 
LS/OG forest amounts to approximately 50 percent of 
the total forest on FS land and approximately 50 per­
cent on BLM land (Table 4a. Appendix C). LS/OG 
forest reserved under the land altocattons shown in 
Table 4 ranges from 52 to 100 percent on FS land 
and 35 to 100 percent on BLM land, with the towest 
level associated with the Forest Plans and the highest 
level associated with resen/ing all LS/OG (LS/OGI + 
LS/0G2 + LS/0G3) (Table 4b, Appendix C). 

In interpreting these statisttos, it shouW be re­
membered that total acreage is only one part of the 
ptoture in evatoating the extent of LS/OG resen/es. 
The ecotogtoal conditton of the stands contributing to 
the total acreage must also be evaluated. Much of 
the LS/OG forest is extremely fragmented. Many of 
the Forest Plan resen/es will perpetuate this fragmen­
tation by specifying resen/es in fairiy small to very 
small btocks or in tong stringers. /Uthough these For­
est Plan resen/es may meet objectives relative to rec­
reatton, visual quality, and stream and soil stability, 
they do not necessarily provtoe for effective protectton 
of oW-growth-dependent species and processes. 

Constoeratton of "edge effects" would yieW far 
smaller acreages and percentages. The temri "edge 
effect" refers to the drasttoally modified environmental 
condittons along the margins, or "edges," of forest 
patches surrounded partially or entirely by cutover 
lands; these condittons may extend 600 feet or more 
into the forest from the cutover boundary. Hence, 
only forested areas at substantial distances from the 
edge (generally, the central porttons of a forest patch 



of 100 acres or more) provtoe unmodified intertor for­
est condittons. It is these intertor condittons and oW-
growth ecosystems and their associated species and 
processes that are at risk. Altematives that provtoe 
an LS/OG networi< resen/ing the large, intact LS/OG 
stands and altowing the interspersed younger stands 
to age and attain LS/OG conditions, such as wouto 
occur by resen/ing LS/OG1 or LS/OG1 + LS/0G2, 
would greatly increase the acreage of effective LS/ 
OG. 

PROVISION FOR THE 
NORTHERN SPOTTED 
OWL 

LS/OGI areas were reviewed by memt>ers of 
the ISC to see if the networt< of such areas met the 
standards and gutoelines set forth in the ISC strategy. 
In this analysis, ISC members made the foltowing as­
sumptions: 

(1) Areas designated LS/OGI would be protected 
by the same standards as habitat consen/atton 
areas (HCAs) described in the ISC strategy: 
HCAs are reserved from Wrrber han/est until al-
terr^tive management methods for maintaining 
viable populattons of owls are denwnstrated. 
HCAs are btocks of forest toeally containing 
habitat suitable to maintain 20 or nfx>re pairs of 
spotted owls; smaller habitat blocks are accept­
able when the Meal size cannot be found. Gen­
erally, the 20-pair HCAs should be not rvore 
than 12 miles apart and the smaller HCAs not 
more than 7 miles apart. 

(2) Areas between LS/OGI resen/es wouto, at a 
minimum, be managed to meet the standards of 
the "50-11-40" rule devetoped by the ISC. This 
rule requires that 50 percent of the forested area 

• in each quarter township be in a condition 
wherein the average diameter of trees at breast 
height (DBH) is at least 11 inches and canopy 
ctosure is at least 40 percent. 

Where the ISC criteria were not met by an LS/ 
OG1 resen/e, ISC members added areas, hereafter 
called "spotted owl addittons," to bring the LS/OG1 
resen/es into full compliance with the ISC strategy. 
Map overiays showing the tocatton of these owl addi­
tions were prepared at the sanf)e scale as those made 
for the LS/OG analysis. The owl addittons for each 
state are shown on overiay #1 of Appendix B. 

ThP IRC mnduded that the LS/OGI arpas 
with modest nwl addittons would fullv meet the stan­
dards and Quirifilinfis of the ISC strateov. Out of this 
effort, a networi< of late-successtonal forest resen/es 
consisting of LS/OG 1 areas and owl addittons was 
toentified whtoh contained approximately 25 percent 
more known spotted owl pairs than the HCAs man­
aged as part of the ISC strategy. 

PROViSION FOR 
WATERSHEDS AND 
FISH 

Two watershed and fish opttons were consto­
ered (Table 5): 

Current option: This option implements the 
standards and gutoelines in the Forest Plans. 

Watershed and fish habitat emphasis option 
(hereafter also called the "watershed/fish emphasis" 
optton): This option was speciftoally developed to 
maintain and restore (1) ecotogtoal functtons and pro­
cesses in streams and (2) habitat of potential threat­
ened and endangered fish species and stocks of 
anadromous salmontos. 

The elements described in the watershed/fish 
emphasis optton in Table 5 are aimed at protecting 
watersheds and fish habitat from disturbance. Con-
gresstonally designated areas of Witoemess, Nattonal 
Paries, and Wild and Scento Rivers form one set of 
protection. The LS/OG areas and owl addittons pro­
vtoe more extensive landscape and watershed protec­
tton from hao/est-related disturt̂ ances. Establishing 
wtoer riparian corridors on federal lands across the 
landscape will provtoe addittonal protectton from dis-
turt̂ ance and help initiate recovery of degraded areas. 

Disturt)ance to watersheds and fish habitat 
will be further minimized under the watershed/fish em­
phasis optton by two methods: (1) major reducttons in 
road mileage and road-drainage improvement pro­
grams across the forests, and (2) extended rotattons 
in key watersheds on land suitable for timber produc­
tton. 

Tens of thousands of miles of roads cover the 
owl forests. Avalanches and debris torrents on the 
forests are exacerbated by road drainage problems 
associated with small culverts, too few culverts, and 
poor road design and maintenance. Although mosl 
cun'ent road buitoing is undertaken with higher stan-



dards than in the past, a legacy of roads built to tower 
standards exists. The watershed/fish emphasis op­
tton calls for these "problem" roads to be either inv 
proved (by. for instance, increasing the number and 
size of culverts) or removed (that is, the land returned 
to a natural conditton) on federal lands acrPSS the 
landscape to prevent further watershed and fish-habi­
tat degradation. 

Roadless areas that remain on the Nattonal 
Forests often contain rxxlerately unstable to unstable 
soils—which is one reason why they have not been 
roaded. The watershed/fish emphasis optton calls for 
roadless areas to be left unroaded as timber han/est 
and other activities (e.g., hunting, fishing) occur. 

Intensive timber management on the Nattonal 
Forests often assumes a number of commercial 
thinnings foltowed by final han/est at a relatively eariy 
age (e.g.. 60-90 years). Under the watershed/lish 
emphasis optton, a tonger rotatton age would be pre­
scribed for key watersheds (see Appendix D). In ad­
ditton, commercial thinning wouto be limited to one, or 
at nx)st two, entries over that time. Fewer entries will 
help reduce erosion rates and the prevalence of al­
tered streamflows associated with extensive 
clearcuts. 

On numerous federal lands, many water­
sheds and riparian zones and much of the fish habitat 
have tieen degraded. Ecotogtoally sound restoratton 
programs utilizing riparian silvicultural technkjues, 
eroston abatement, landscape design, and in-channel 
engineering and planning nxjst be undertaken in de­
graded areas to recover fish habitat. Such programs 
will complenf>ent clianges in land-management strate­
gies menttoned prevtously. Any recovery program for 
sensitive fish spectes and stocks will require habitat 
restoratton in both the short and tonger tenn. 

To define "key watersheds," Nattonal Forest 
and BLM District fish btotogists toentified watersheds 
that (1) contained habitat for potentially threatened 
species or stocks of anadromous salmontos or other 
potentially threatened fish, or (2) were greater than 6 
square mites and had high-quality water and fish habi­
tat. In additton, key riparian areas and wetlands in 
watersheds not meeting (1) or (2) were noted. These 
watersheds and related areas couto fonn the nuctei of 
any broad-scate effort to recover potentially threat­
ened fish spectes and stocks. Map overiays showing 
the tocatton of these key watersheds and other ripar­
ian habitat conidors and wetlands were prepared at 
the same scate as those made for the LS/OG analy­
sis. The key watersheds for each state, toentifted in 
Appendix D, are shown on overiay #3 of Appendix B. 

Included in these key watersheds were 90 
stocks (genettoally distinct populations) of anadro­
mous salnwn and trout that were recently toentified by 
the Endangered Species Committee of the Amertoan 
Fisheries Society (AFS) as in need of special concem 
because of tow or declining populatton numbers.* 
Changes in management of federal forests can di­
rectly affect the habitat and recovery of these stocks 
(see Tabte 5 and Appendix D). An additional 85 
stocks listed by AFS were found in watersheds of 
Nattonal Forests and BLM Districts addressed by this 
report; however, fish habitat in such watersheds was 
primarily affected by activities off of federal lands, in­
cluding water withdrawal, agricultural practtoes, and 
private forest management. Such activities are out­
stoe the purview of this study. 

Also note that the contributton of the water­
shed/fish emphasis option to maintaining potentially 
threatened fish spectes and stocks is highly variabte. 
For example, this optton will contribute signiftoantly to 
the recovery of sea-mn cutthroat trout and bull trout 
but is only part of the strategy required for some 
spring chinook stocks. In additton, condittons be­
tween watersheds and administrative units vary con-
stoerably. 

MAP PRODUCTS 
Maps (1/2 inch to the mite scate) for each Na­

ttonal Forest or BLM District named in Tabte 1 show­
ing LS/OGI and LS/0G2 areas, owl addittons, and 
key watersheds, and state maps (1500,000 scate) 
showing these areas, have been delivered to the Agri­
culture Committee, U.S. House of Representatives. 
These maps have been reproduced at a smaller scale 
in Appendix B. 

FOREST 
MANAGEMENT 
Reserves 

Any LS/OG areas that are reserved shouto be 
managed to maintain and/or enhance their ecotogtoal 
integrity. We believe that, in general, removing mer­
chantable timber (inctoding salvage) from resen/ed 
LS/OG areas is not appropriate to meet this objective 



during the interim. Such prohibittons shouto be ap­
plied to timber sales under preparation txit not yet 
awarded to buyers; altowing new timt>er sales to go 
fonvard during the interim couto sertously jeopardize 
the integrity of the resen/es. thus forectosing future 
opttons. 

Many other management activities may be ap­
propriate during the interim, however, including fire 
suppression/prescriptton. precommercial silvtoultural 
treatments of young stands, and restoratton of aquatto 
habitats. Publto use of these areas, such as for recre­
atton, hunting, and fishing, may be altowed to con­
tinue as tong as they do not impair attainment of the 
overall objectives. Scientifto use of resen/es is en­
couraged. 

Lands Outside of Reserves 
Managing the lands surrounding any system of 

reserves is critical to any strategy for maintaining 
LS/OG-associated species. Management practtoes 
can facilitate or inhibit movement of organisms be­
tween reserves (connectivity), provide habitat for 
some spectes, and foster much eariier reestablish­
ment of structurally diverse forests on cutover areas. 

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

Current option: The least restrictive of the four, 
this optton implements the Forest Plan standards and 
guidelines. 

Management optton A: This optton augments 
the Forest Plan standards and guidelines with the 
50-11-40 rute and increased stmctural retentton on 
harvested acres. Stmctural retention should average 
at least 6 large igreen" (live) trees/aae that exceed 
average stand diameter, 2 large snags (standing dead 
trees)/acre, and 2 large down togs/acre. 

The 50-11-40 mle helps to distritxjte han/esting 
in .time and space, by controlling timber harvest by 
quarter township (9 square mites), so as to tessen 
negative impacts on fish and wildlife and to provkje 
hatMtat hospitabte to dispersing spotted owls. Green 
trees are retained for their immediate witolife vakje 
and as sources of snags and down logs. All three 
structures (trees, snags, and down togs) are important 
habitat for plant and animal spedes assodated with 
LS/OG forest and enhance connectivity. 

Mananement option B: This optton is toenttoal 
to optton A in requiring the 50-11-40 mle and reten­
tton of green trees, snags, and togs. In addition, at 
teast 10 percent of the forest outside of Witoemess, 

LS/OGI resen/es, owl additions, and HCAs should be 
over 180 years oto and 10 percent 120-180 years old 
to provide potential replacement stands for LS/OG for­
ests tost over time. The forest suitable for timber 
productton shouto be managed using "area control" to 
achieve a rotation of 120 years. Thus, at most 1/12 
of the area wouto be harvested every decade. 

Management option C: This optton is toentical 
to optton A in requiring the 50-11-40 mle and reten­
tton of green trees, snags, and togs. In addition, at 
least 10 percent of the forest outside of Witoemess, 
LS/OGI resen/es, owl additions, and HCAs shouto be 
over 180 years oto, and the forest suitable for timber 
productton shouto be managed using area control to 
achteve a rotatton of 180 years. Thus, at most 1/18 of 
the area wouto be harvested every decade. This op­
tton may be constoered a "managed LS/OG" scheme 
whereby managed stands are hypothesized to 
achieve some LS/OG characteristtos. It is used for 
both key watersheds in the watershed/fish emphasis 
optton and LS/0G2 in the "managed LS/0G2" alterna­
tives. 

THE ALTERNATIVES 
Development 

An alternative starts with the land altocation 
from a variatton on the Forest Plans that emphasizes 
wood productton (/Mtemative 1) or from the land alto-
cat ton in the Forest Plans (all other alternatives). 
Then any or all of the foltowing are added: (1) addi­
ttonal reserves (HCAs from the ISC strategy and the 
nxtoifted ISC strategy or an LS/OG networit), (2) a 
watershed and fish optton (current, watershed/fish 
emphasis optton), and (3) a management optton for 
lands outstoe of resen/es (current. A, B, C). 

We devetoped 14 major altematives ranging 
from high timber yieW (a resen/e system based on a 
variatton of the Forest Plans that emphasizes wood 
productton + the current optton for watersheds and 
fish and for management of lands outskle of resen/es) 
to high LS/OG protectton (the reserve system from 
the Forest Plans + reservation of all LS/OGI, 
LS/0G2, and LS/0G3, owl additions, the watershed/ 
fish emphasis option, and a chotoe of management 
opttons A, B, or C for lands outstoe of reserves) 
(Tabte 6). 

The standards and gutoelines from the Forest 
Plans (current optton for watersheds and fish and for 
management of lands outstoe of resen/es) were ap-



plied to Alternatives 1-3; vartous combinattons of the 
watershed and fish opttons (current, watershed/fish 
emphasis) and management opttons (A, B, or C) were 
applied to Altematives 4-14. In total. 34 scenarios 
were constoered. 

Risk Analysis 
A qualitative analysis was conducted to deter­

mine for each altemative the probabilities of meeting 
the foltowing objectives: 

(1) Retaining a functtonal LS/OG forest networic in 
whtoh viabte populattons of LS/OG-assodated 
spectes exist in LS/OG areas and indivtouals 
can move between these areas; 

(2) Ensuring viable populattons of northem spotted 
owls; and 

(3) Provtoirig adequate habitat on federal land for 
martsled murretet nesting, for other LS/OG-asso­
ciated spectes. arto for sensitive fish spedes 
and stocks. 

Habitat on publto lands represents but one 
facet of life-history requirements for marbled 
munelets, other LS/OG-associated spectes excepting 
the spotted owl, and sensitive fish species and stocks. 
Therefore, managenient poltotes on federal lands can-
rx>t by themselves ensure survival of these spectes 
and stocks. Thus, our risk analysis for these spectes 
relates to the prot>ability of provtoing adequate habitat 
on federal lands rather than to sunnval of the spectes 
themselves. 

We devetoped a seven-point scate of ranking 
ranging from "very tow" to "very high" (Tabte 7). A 
very tow protiability indtoated a tow chance (constoer-
ably tess than 50 percent) of attaining the above ot>-
jectives, while moderate approximated a 50/50 
chance. A high probatx'lity indtoated a high likelihood 
or reliability (over 90 percent) of meeting the objec­
tives. In each case, these rarikings refer to probabili­
ties for a species or its habitat fas discussed above^ 
in the tong tenn piven permanent adootton of the al­
ternative oroptton. 

We conckjcted the risk analysis with the assis­
tance of sdentists who are expert in the spedes being 
constoered. With their help, we revtewed the avail­
able literature and evtoence on the habitats of the 
species being rated and then applied this knowledge 
to create the risk ratings in Tables 7 and 8. 

We dto the analysis without sophisticated 
mathematical nxxlels. but the data base for most spe­

ctes does not support such analysis at this time. In 
additton, we dto it in a short time. Still, we are confi­
dent that, in general, further analysis wouto at most 
shift the results by one tevel either way (such as from 
tow to medium tow or from tow to very tow). 

Results of the risk analysis (Table 8, Figures 
2a-e and 3a-b) suggest the foltowing: 

(1) Altematives 1-3 (high timber yieto. Forest Plans, 
Forest Plans + modifted ISC) provtoe very tow to 
tow probabilities of a functtonal LS/OG forest 
networt( and viable populations (or habitat 
needs) of threatened or potentially threatened 
spectes. Although the new Forest Plans for the 
Nattonal Forests represent an improvement over 
past Plans, their standards and gutoelines lack 
the speciftoity and control needed to ensure a 
medium to high probability of species/habitat 
survival. 

(2) Altemative 4 (Forest Plans + ISC) provtoes a 
high probability of viabte populattons of spotted 
owls and a medkim-tow to tow prot>at)(lity of a 
fundtonat LS/OG networit and the habitat needs 
of other threatened or potentially threatened 
spectes. The ISC had the objedive of devetop-
ing a "sctentif toally credHbie plan for conservatton 
of the northem spotted owl." It shouto not be 
surprising, then, that the ISC strategy does not 
provtoe for a high prot)ability of sustaining habi­
tats for potentially threatened spedes other than 
the owl. 

The northem spotted owl has been designated 
an indicator spectes for oto-growth ecosystems 
by the FS. As such, it is assumed that if the 
northem spotted owl continues to exist in viabte 
numbers, all spedes assodated with oto growth 
will do likewise. The indtoator-spedes concept 
has come under crittoism, and our analysis con­
firms that crittoism: management to assure the 
tong-term viability of the northem spotted owl will 
not necessarily provide adequately for all other 
LS/OG-associated spectes.̂  

(3) With Altemative 5 (Forest Plans + LS/OGI) and 
most altematives thereafter, medium to mediunv 
high probabilities emerge. With Altemative 8 
(Forest Plans + LS/OGI + owl addittons + water­
shed/fish emphasis) and some alternatives 
thereafter, medium-high to high probabilities 
generally are achteved. 

(4) The tevel of management on lands outside of 
reserves also inftoences the risks. In effed, 
there are trade-offs between management of 



lands outstoe of resen/es and the efftoacy of any 
resen/e system in terms of risks to LS/OG spe­
cies and ecosystems. Management with optton 
C, which utilizes rotations approaching 200 
years and provtoes for the greatest retentton of 
late-successtonal forest condittons while still al­
towing timber harvest, usually results in higher 
prot>abilities for a given altemative than man­
agement under opttons A and B. 

These risk ratings refled an aggregate assess­
ment of all federal forest lands that support northem 
spotted owls under each altemative. We expect that 
when more detailed analyses are made, there will be 
variatton among Nattonal Forest and BLM Distrtots, 
and even among individual watersheds and drain­
ages, with resped to the risk to spectes (or habitat) 
under the different altematives. 

Effects on Timber Harvest 
Forest Suitable for Timber Production 

The forest suitable for timber produdton can 
usefully be referenced to two measures of forested 
area: (1) total forest, and (2) forest lentatively suit­
able' for timber produdton. Total forest includes all 
lands that now have at least 10 percent tree cover or 
have had at least that percentage of cover In the past. 
The forest "tentatively suitable' for timber productton 
is the total forest minus forests (a) legally withdrawn 
from timber produdton (such as Witoemess) or (b) 
judged too unstable for timt>er harvest, too difftoult to 
regenerate, or too unprodudive. To determine the for­
est adually suitabte for Wrrber produdton, further with­
drawals are made from the tentatively suitabte base to 
proted fish and wildlife, watersheds, and other re­
sources, to pursue muttiple-use objedives refteding 
scento quality, dispersed recreatton, and other vatoes, 
or to avoto situattons in whtoh the t>enefits of timber 
produdton are tess ttian their costs. 

On FS lands in the owl regton, forest suitabte 
for timber produdton as a percentage of total forest 
varies from 47 percent (Forest Plans) to 27 percent 
(Forest Plans + LS/OGI + LS/0G2 + owl addrttons). 
On BLM lands in the owl regton, the percentages 
range from 72 to 37 percent, depending on the after-
native constoered (Table 9). 

On FS lands in the owl regton, forest suttable 
for timber produdton as a percentage of forest "tenta­
tively suitable" varies from 72 percent (Forest Plans) 
to 42 percent (Forest Plans + LS/OGI + LS/0G2 + 

owl additions). On BLM lands in the owl regton, the 
percentages range from 86 percent to 44 percent, de­
pending on the altemative constoered (Table 9). 

Estimated Long-term Effects 

We conduded a han/est scheduling analysis to 
estimate the annual sustainable timber harvest tevel 
(net volume) that might be expeded under the after-
natives and opttons (Table 10). 

We estimated han/est levels in several ways. 
Some estimates were made through addfttonal analy­
ses using the FORest PLANning model (FORPLAN) 
and BLM simulation nwdel.^ Others were made by 
catoulating the han/est tevel/acre for land suftable for 
timber produdton in the analysis of the ISC strategy 
(Aftemative 4) and using that ratio to estimate han/est 
impads as the land suftable for timber produdion 
changed because of various LS/OG wfthdrawals. The 
area-control analysis for management opttons B arxj 
C was generally straightforward and involved reducing 
the regeneratton harvest rate for optton A to that 
whtoh wouto be compatible wfth the implied rotatton 
poltoy. 

Our harvest-scheduling analysis covers the 
owl forests listed in Table 1. Recent han/est from 
these forests averaged approximately 4.5 billion 
board feet/year in the last 10 years of record (1980-
89) and 5.3 billton board feet/year in the last 5 years 
of record (1985-89) (Tabte 10). These estimates 
come from Greber (1991)^ after a 10 percent reduc-
tton for Region 6 Nattonal Forests to convert these 
vokjmes from "gross" to "net" measure. The sate pro­
gram for the Forests in 1990 totaled approximately 
4.1 billton board feet (Table 10). 

Alternative 1 (high timber yield) 
We wished here to represent an aftemative 

for forest management whtoh emphasized timt̂ er pro­
dudton. In Regton 6, we ptoked an altemative from 
the Forest Plan Final Environmental Impad State­
ments that gave a high timber han/est while meeting 
the agency's tegal obligattons as the Forest Servtoe 
saw them. In Region 5 and BLM, where new Forest 
Plans do not exist, we used a recent simulation whtoh 
came dosest (in our eyes) to meeting these objec­
tives (high timber han/est, agency tegal obligations). 
In all cases, spotted owl protedton was based on a 
SOHA approach, and han/est tevels were projeded to 
be sustainable. 

8 



Alternative 2 (Forest Plans) 

The "Hamifton Report"̂  of May 1.1990. by the 
federal agerx:ies that evaluated the economto impltoa-
ttons of the ISC strategy estimated that "adual or pro­
jeded forest plans" for the owl forests in the three 
states couto produce 4.4 billton t>oard feet/year. Our 
estimate for the Forest Plans suggests that these ar­
eas couto yteto 3.4 billton board feet/year (Table 10). 
In both cases, these resufts were based on the spot­
ted owl habitat area (SOHA) approach for proteding 
the northem spotted owl pre-dating the ISC strategy. 

Reasons for the difference between our esti­
mates and those of the Hamifton Report indude the 
foltowing: 

(1) FS Regton 6—The Hamifton Report han/est tev­
els came In part from draft Forest Plans whereas 
our data were derived from final Forest Plans, 
whtoh generally showed tower han/est levels 
than the draft Plans. We further reduced the har­
vest tevels In the final Forest Plans for the owl 
forests in Regton 6 by 15 percent to account for 
the differences t>etween the upper-limit esti­
mates of those Plans and the levels that appear 
likely to be sustained under Plan standards and 
guidelines for management of all resources (for 
more details, see Appendix E). 

(2) BLM—The Hamifton Report estimates were 
based on anttoipated timtMr han/est levels from 
the 1980 plans. BLM is cun-ently worthing on, 
but has not finished, new Forest Plans. In our 
analysis, we attempted to simulate the results of 
combining the land allocatton of the 1980 Plans 
wfth the knowtedge aboiA timber ytetos and 
other relattonships going into BLM's new Forest 
Plans. We induded the effeds on han/est tevel 
of the SOHA approach whtoh was put In place 
after the Plans were adopted and whtoh was not 
recognized in the BLM estimate of the Hamifton 
Report. We also increased minimum final har-

' vest age from 40 years to 60 years. BLM offi­
cials asked that we use a 60-year minimum final 
harvest age in the han/est scheduling analysis of 
LS/OG resen/es; for consistency, we used a 60-
year minimum throughout. 

(3) FS Regton 5—The Hamifton Report used har­
vest tevels from the draft Forest Plans for the 
four Regton 5 Nattonal Forests we analyzed. Al­
though final Forest Plans have not yet been is­
sued, recent forest-planning analysis in Regton 
5 suggests that the Plans will resuft in much 

lower harvest levels than estimated in the 
Hamifton Report. We use this latest analysis in 
this study. 

Alternative 3 (Forest Plans + modified ISC 
strategy) 

The ISC strategy (Aftemative 4) overiato a 
networic of resen/es (HCAs) onto the land alk)cattons 
of the Forest Plans and also prescribed the 50-11-40 
mte for the inten/ening lands. The modftted ISC strat­
egy calls for smaller HCAs wfth wtoer spacing be­
tween them than suggested in the original ISC strat­
egy and drops the 50-11-40 mte. We dto not map the 
system of resen/es associated wfth the modftied strat­
egy as a basis for han/est-tevel catoulattons. Instead, 
we estimated (roughly) that the dedine in han/est tev­
els assodated wfth the modftted ISC strategy wouto 
be atxMJt one-quarter of what ft wouto be wfth the full 
strategy, partly because a signiftoantly smaller area of 
reserves would cover land that wouto othenwise be 
suftabte for timber produdton and partly because the 
50-11 -40 mle wouto not be applted. 

Alternative 4 (Forest Plans + ISC strategy) 

We estimated that implementing the ISC strat­
egy (including green-tree retentton) wouto reduce the 
han/est from 3.4 to 2.0 billton board feet on the owl 
forests—a 1.4 billton board foot drop (Table 10). Ap­
proximately 65 percent of this decrease comes from 
establishment of HCAs, from whtoh timber han/esting 
is exduded, and the rest from appltoatton of the 
50-11-40 mle. 

/though we dto not do an extensive risk analy­
sis for an aftemative whtoh imptemented the HCAs 
from the ISC strategy wrthout the 50-11-40 mte, we 
wouto exped the tong-tenn probability of owl survival 
to drop from high (HCAs wfth the 50-11-40 mle-Al-
temative 4) to medtom (HCAs wfthout the 50-11-40 
mle). 

The FS and BLM have found the 50-11-40 mte 
to have constoerable impad on harvest in many 
cases. This result especially holds tme where 
ctearcutting in the last 30 years has covered signifi­
cant acreages in parttoular quarter townships (BLM) 
and where natural condfttons and partial cutting have 
led to tow stocking on large areas (eastem Washing­
ton and Oregon, northem Califomia). Our results re­
fled these findings. 



Applying the 50-11-40 mle generally towers the 
han/est rate on the availabte forest-land base. This 
has the desirabte stoe effed of reducing somewhat 
any incompatibility of the standards and guidelines in 
Region 6 with the han/est tevels estimated under the 
ISC strategy. In addftton, many Nattonal Forest plan­
ning teams in the Regton have recently done a "ix)st-
FORPLAN" analysis of the han/est potential for their 
Forests in conjundton wfth their analysis of the ISC 
strategy arto generally reduced the harvest tevels that 
couto be attained as a resuft. 

Thus, Regton 6's estimated han/est tevels for 
implementing the ISC strategy appear more attainabte 
than those devetoped for the Forest Ptens. Therefore, 
we adjusted the Regton's han/est estimates for imple­
menting the ISC strategy downward only slightly (10 
percent) and only in cases where post-FORPLAN 
analysis had not been done. These adjustments are 
induded in the 2.0 billton board foot estimate previ­
ously menttoned. 

Estimates for the Forest Plans + ISC for the 
BLM and Regton 5 were adjusted only for addittonal 
green-tree retentton, and these adjustments are also 
included in the 2.0 billton board foot estimate. 

Alternatives 5-14 (Forest Plans -̂  LS/OG -»• 
owi additions + watershed/fish emphasis) 

Aftematives 5-12 generally reduced potential 
annual han/est levels t>etow those of the Forest Plans 
+ ISC (/Aftemative 4) by anywhere from 75 millton 
board feet (LS/OGI + management optton A) to 1.2 
billton board feet (LS/OGI + LS/0G2 + owl addfttons 
+ management optton C) (Tabte 10). 

Induding the watershed/fish emphasis optton 
generally reduced han/est by another 200-350 millton 
board feet. Most of that redudton was due to the 
increased riparian protedton assodated wfth this op­
tton (Tabte 8). Because many watersheds seteded 
for' tong rotattons under the watershed/fish emphasis 
optton contain signfttoant areas in Wilderness or 
LS/OGI resen/es, the cost of implementing tonger ro­
tattons on these watersheds was not as great as 
might have been anttoipated. 

We dto not make detailed estimates for Alter­
natives 13 and 14, whtoh call for resen/ing all LS/ 
0G1, LS/0G2, and LS/OG3. Resen/ing all LS/OG 
would make mos{ merchantable timtier stands off linv 
fts to timber harvest; what han/est wouto occur wouto 
be from young natural stands (40-80 years old) 
through commercial thinning and regeneration har­

vest. We wouto exped the han/est tevel in these two 
aftematives in the next few decades to be much tower 
than that possible in the tong term because of the 
shortage of merchantable timt»er volume, tt is difftouft 
to estimate exadly what this wouto mean to the over­
all timber han/est tevel wrthout more extensive analy­
sis than possibte here, but we wouto exped han/est 
for the next decade to be not greater than about one-
half of the han/est shown in Table 10 for Attematives 
11 and 12 for the respedive opttons. 

Estimated Short-term Effects 
All of the estimates discussed above relate to 

tong-tenn sustainable han/est tevels. We also esti­
mated how resen/ing LS/OGI + owl addfttons (as in 
Aftemative 6) or LS/OG 1 + owl addrttons + LS/0G2 
(as in Aftemative 11) might affed timber sales under 
contrad and timber sates planned for the interim. For 
this analysis, we concentrated on the seven Nattonal 
Forests in Regton 6—Grtford Pinchot, Mt. Hood. 
Rogue River, Siskiyou, Siuslaw. Umpqua, and 
Willamette—scheduled to provtoe the bulk of timt>er 
harvest from the owl forests in Regton 6 under most 
aftematives. 

We found that 31 percent of the sate volume 
was under contrad wrthin areas covered by LS/OGI + 
owl addfttons and an addfttonal 13 percent wrthin 
LS/0G2 areas. Most of these sales pre-dated the 
ISC strategy. We do not call for the cancellatton of 
existing timber-sate contrads. 

Timber sates planned for 1991 and 1992 on 
these Forests were designed to be "not inconsistent 
wrth the ISC strategy"—that Is, sales were prohibfted 
from the HCAs recommended by that strategy, and 
sate layout abtoed by the 50-11 -40 mte. LS/OGI, owl 
addittons, and LS/0G2 sometimes overiap HCAs and 
sometimes cover land outstoe of HCAs. 

Inspedton of the actual placement of LS/OGI, 
owl addfttons, and LS/0G2 on these seven Forests 
revealed that approximately 30 percent of the planned 
sate volume for 1991 and 1992 fell wrthin LS/OGI + 
owl addrttons and an addfttonal 20 percent wfthin 
LS/OG2. We estimate impacts on han/est tevels (such 
as reported in Tabte 10) of moving from the Forest 
Plans + ISC to the Forest Plans + LS/OG to be ctose 
to 20 percent for LS/OGI + owl addfttons and 40 per­
cent for LS/OGI + owl addfttons + LS/0G2. 

Thus, the short-tenn effeds on han/est tevels 
couto be greater than the tong-term effeds, assuming 
that further timber sales were prohibfted from LS/OG 
resen/es, unless the agency is able to relocate timber 
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sales outstoe reserve areas during the interim pertod. 
We belteve that awarding sales now t>eing planned for 
LS/OGI or LS/OG2 areas could sertously intertere 
with the fundioning of these areas as LS/OG re­
sen/es. Therefore, we urge that further timt>er sales 
be prohit>rted (at least in the interim) from any LS/OG 
reserve system. 

Afthough such adton couto be dismptive to the 
timber sate program, recent efforts by the Forest Ser­
vtoe indicate that the agency can read to changing 
condittons in a rapto. timely manner. Environmental 
analysis documents were prepared quickly and effi­
ciently for salvage of timt}er foltowing the Mt. St. 
Helens emptton, the Silver fire in southwestem Or­
egon, and the Shady Beach fire on the Willamette 
Nattonal Forest. Addfttonally, timber sate contrads 
were prepared and awarded expedfttously. Recent 
adtons by the agency regarding insed-induced mor-
talfty of forest stands in eastem Oregon also demon­
strate the abilfty of the Forest Sen/toe to adapt to 
changing condfttons. 

We belteve that the Forest Sen/toe, wfth fts rich 
history of accomplishments and a staffing tevel for a 
substantial timber-sales program, can retocate sates 
in a timely manner and avoto much of the short-term 
impad beyond the tong-term redudton in han/est. 
htowever, at teast three things will be needed for this 
to occur. First, the agency needs dear instrudtons on 
where and under wtiat mtes timber can be han/ested. 
Second, adequate resources must be made available 
to lay out timber sales in an environmentally sound 
manner. Third, ft will be necessary in some places to 
relax the "adjacency requirement* for disperston of 
cuttings in the placement of timt)er sales wliere this 
can be done wfthout signiftoant environmental knpad. 
The Forest Sennce appears (to us) reludant to shftt 
from fts tradfttonal approach of dispersed dearcuts 
wfth new road constmdton to aggregated (tow frag-
mentatton) cuts wrth few new roads, tt also may be 
helpful to gain sdentftto advtoe on harvest priorittes 
that will minimize redudton of opttons, during the in­
terim, relative to LS/OG species and processes. 

Effects on Employment and 
Income 

The regton containing the owl forests covers 
porttons of three states (recall Table 1) and stretches 
from the Canadian border south to the upper Saaa-
mento Valtey. Federal lands in this regton have con­
tributed approximately 34 percent of the total annual 

regtonal han/est of 14.5 billton board feet over the last 
decade (1980-89) and approximately 36 percent of 
the total annual regtonal harvest of 16.2 billton board 
feet over the last 5 years (1985-89). The remaining 
han/est came predominantly from private lands.̂  

Timber-industry employment in the owl regton 
averaged approximately 135.000 \obs during 1985-89. 
or 5 percent of the total emptoyment in the regton, 
and 111,000 jobs, or 9.5 percent of the total emptoy­
ment in the "non-metropolftan" portton of the regton. 
/According to Greber (1991).̂  studies in Oregon have 
shown that about 2 other jpbs in the economy can t>e 
linked to each timber-industry job. On this basis, total 
timber-dependent employment would approach 
405,000 jobs, or 15 percent of total regtonal emptoy­
ment, and 333,000 jobs, or 29 percent of the non-
metropolrtan emptoyment. These numbers include 
timber-industry jobs, other manufaduring jobs, and 
non-manufaduring jobs. 

Greber estimates that changes in timber supply 
wouto yieto a smaller fador (approximately 1 1/4 other 
jobs in the economy for every timtjer-irKkJStry job). 
The marginal effed of dianges in timtier-industry errv 
ptoyment is tess than the average effed for at teast 
two reasons: (1) a certain proportton of the "other" 
jobs is somewhat "fixed" (e.g., administrative and su-
pen/isory posfttons and govemment woricers irx t̂oding 
teachers) and does not respond to changes in the 
number of timber-industry jobs untess they are very 
large indeed, and (2) some wortcers in the "other" jot̂ s 
will find emptoyment elsewhere, albeit often at a tower 
wage: the net toss m jobs to the economy will not be 
as great as might first appear. Our estimates of total 
emptoyment effeds come ctose to the "net" estimate 
of 1 1/4 "other jobs tost or gained in the rest of the 
economy for each timt)er-industry job tost or gained. 

We estimated effects on employment and in­
come of federal han/est tevels assodated wfth the 
aftematives for two drtferent historic harvest rates 
(1980-89 and 1985-89) (Tabte 11a) and the Forest 
Plans + ISC (Table l ib) as a basis for comparison. 
Estimating emptoyment and income effects wrth the 
historic han/est rates helps us understand how the 
future may compare to the past. Estimating emptoy­
ment and irxx)me effeds wrth the Forest Plans + ISC 
helps us understand how aftematives relate to what 
the Forest Sen/toe and other observers consider the 
"status quo." 

A range of employment and income fadors— 
10.7 (tow) to 13.6 (high) jot)S per millton board feet of 
timber and 340 (tow) to 640 (high) thousand dollars of 
personal income per millton board feet of timber— 
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was used to estimate economto impad. These esti­
mates, from Dr. Brian Greber, College of Forestry, 
Oregon State Universfty (Appendix F), represent the 
net effed of changing timber han/est tevels on total 
emptoyment (timber-industry jobs, and other manufac­
turing and non-manufaduring jobs dependent on the 
timljer han/est) and total income after conskJering the 
effed technotogtoal change may have on employment 
and income and potential reeniptoyment of displaced 
woricers in other jobs in the economy. The "tow" esti­
mates refted likely impads of relatively slight changes 
in han/est in the context of a heafthy and growing 
economy; the "high" estimates refted likely impads of 
relatively large changes in han/est in the context of a 
somewhat stagnant economy. Because these esti­
mates exdude forestry sen/toes (such as tree plant­
ing) and proprietorships (self-owned businesses), 
they are somewhat consen/ative—total employment 
and income Impads might be up to 10 percent higher 
than estimated here (see Appendix F). 

When the historic han/est tevels were the basis 
for comparison (Tabte 11a), only Aftemative 1 (high 
timber yteto) approximately maintains historic harvest 
and timber-based emptoyment tevels. All other after-
natives wouto altow tower tevels: 11,000-61,000 jobs 
(in total) wouto be tost in Aftematives 2-12 depending 
on aftemative, han/est base, and whether the tow or 
high estimate of job impads is chosen. Even more 
jobs wouto be tost under Attematives 13 and 14. 

When the Forest Plans + ISC was the basis for 
comparison (Tabte l ib) , a number of attematives (1-
3) wouto altow higher levels of emptoyment, whereas 
other attematives (4B-12C) wouto altow tower tevels: 
4000-16,000 jobs wouto be tost. Again, more jobs 
wouto be tost under Attematives 13 and 14. 

/Actually, any attemative can t>e seteded as a 
basis for comparison. Then the net change associ­
ated wrth moving between aftematives can be deter­
mined by comparing the jobs gained or tost for the 
sejeded attemative wfth another aftemative of inter­
est. 

Wfl ftmphasize that tha nr̂ tential economto ef­
fort nf a rediir.fld FS and Rl M work force riiie to tower 
timher han/est has not been nonsidered In this analy­
sis. Any other redudtons couto be very signiftoant, 
under some aftematives, for mral communfties wrth 
relatively large FS and BLM administrative unrts un­
tess Congress provtoes support for other resource-
management adivrttes (see later, "Opportunfties for 
Resource Management"). 

Evaluating the Benefits and 
Costs of Different Alternatives 

Beneffts and costs of the various aftematives 
can be determined by comparing data wrthin and 
among the tables and figures in this report. The com­
parisons quickly reveal that there is no free lunch." 
In general, increases in the probabilfty of retaining a 
fundtonal LS/OG forest networic, viabte populattons of 
northem spotted owls, or habrtats of other LS/OG-
assodated spedes and potentially threatened fish 
spectes and stocks decrease sustainabte han/est tev­
els, whtoh in tum resuft in decreased regtonal emptoy­
ment and income tevels. The degree to whtoh such 
opportunrty costs may be offset by other fadors (such 
as tourism or recreatton) was not analyzed because 
of time constraints and because such fadors are not 
apt to operate at signiftoantly higher than current tev­
els during an interim period. 

The degree to whtoh opttons for addressing the 
stated objedives are foredosed during the interim can 
be cmdely evaluated via Tabte 12. Generally, as har­
vest tevels increase, the toss of unresen/ed LS/OG 
increases, as measured by the amount of LS/OG tim­
ber cut per year during the interim. In evaluating the 
sftuatton, rt is important to constoer not only the aaes 
to be cut but also where such cutting will take place. 
The fundtoning of an LS/OG Dfilwodi and a success­
ful consen/ation strategy for the northem spotted owl 
and other LS/OG-associated spedes are highly de­
pendent on habrtat btock size, proximrty of such 
btocks to one another, and degree of connedivfty be­
tween btocks. 

RELATED ISSUES 
Designing a Longer Term 
Solution 

We feel that an independent, interdisciplinary 
task force shouto be fonned to devetop the tonger 
tenn sokjtton for the LS/OG forest strategy, inctoding 
establishment of final boundaries and management 
gutoelines for resen/es and the inten/ening lands, and 
to adjudtoate issues during the interim. This task 
force shouto be drawn from scientists and professton-
als from universfttes and publto (state and federal) 
agencies. 
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Broader scientrtto revtew of the task force's ac-
tivrties and findings couto be provtoed by a consortium 
of professtonal and sctentrtto societies or the Nattonal 
Academy of Sctences. We do not believe that the 
/Academy provkles the right fomm to devetop a tonger 
temn sototion, but that the Academy could provide 
valuable review and oversight. 

Status of the Northern Spotted 
Owl 

We believe that if any one of the altematives 
that presen/es the most signiftoant oto growth (LS/ 
0G1) pkjs owl addrttons (Aftematives 6 or 8-14) is 
imptemented as a tongpr term solutton. ft may be rea­
sonable to "de-list" the northern spotted owl as a 
threatened spedes over signfttoant porttons of fts 
range. The same pradfcal effed might be achteved 
by U.S. Fish and Witolife Sen/toe promulgating a "spe­
cial mte" whereby adivfttes on lands so managed are 
constoered in compliance wfth regulattons goveming 
protedion of the northem spotted owl. This conduston 
is particulariy germane to federal lands. 

Opportunities for Resource 
Management 

Through our analysis, we became aware of 
many crittoal resource-management adivfties needed 
on federal lands that require retentton and further de­
vetopment of a strong, muftWisciplinary woric force in 
the FS and BLM and the emptoyment of woods woric-
ers. 

Exemplary needs in resource management in­
clude: 

(1) Dramattoally expanded programs tor monftoring 
• a broad range of natural resources to assure 

that Forest Plan objedives are achieved and 
that innovative management technk^ues, su<^ 
as the 50-11-40 mte and green-tree retentton, 
are woricing. Effective monftoring programs are 
almost nonexistent at this time. 

(2) Devetopment and instftutton of proadive fish and 
witolfte, recreatton, and watershed enhancement 
programs—that is, more attentton to nontimber 
aspeds of the muftiple-use mandate. 

(3) Watershed restoration programs such as have 
t>een toentified on the Olympto and Mt. Baker-

Snoqualmte National Forests, inckiding creatton 
of stream stmdures. road removal, road recon-
strudton and maintenance, and revegetatton of 
upland and riparian areas. 

(4) Devetopment and imptementatton of large-scale 
prescribed buming programs in southwestem 
Oregon and eastem Oregon and Washington. 

(5) Management adivfttes in young stands to en­
hance produdivfty for both timt>er and witolfte. 

(6) Expanded support for layout and administratton 
of the more comptex Wrrber sales inevftable in 
the future. 

(7) Inproved resource inventory atong wfth sophisti­
cated mapping systems, especially the acquisi­
tton of Geographto Informatton Systems (GIS) 
technotogy by the FS. 

Implementing such resource-management pro­
grams wouto serve the muftiple objedives of improv­
ing the condftton of forest resources, emptoying mral 
woric forces, and maintaining federal payrolls in small 
communfttes. 

Need for Research 

Major expanston in research adivrty is funda­
mental to any LS/OG strategy. Apart from the signifi­
cantly increased contributton to human knowtedge 
that wouto resuft, increased understanding of LS/OG 
organisms and ecosystems is essential both to man­
aging any resen/e system and to devetoping manage­
ment attematives that can reduce the need for perma­
nent resen/atton. Otherwise, we may be attempting to 
create condfttons whtoh we cannot fully describe, tet 
atone understand. 

We encourage research wrthin any LS/OG re­
sen/e system, inctoding experiments that involve for­
est manipulattons, such as tree cutting. However, this 
research shouto represent bona ftoe sdentftto investi-
gatton based on appropriate statistkjal designs and 
ted by qualftted sdentists. UncontroUed and/or large-
scate management demonstrattons shouto not be per-
mftted. 

Several Experimental Forests lie wholly or 
partly wrthin areas mapped as signfttoant LS/OG for­
est (H. J. Andrews, V\/ind River, Pringte Falls, and 
Cascade Head). These administratively established 
areas have produced many important sdentftto find­
ings in ecotogy, witolfte, forestry, and other relevant 
sciences. The large, tong-tenn data bases and scien-
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tftic cadres associated wfth these sftes make them 
extraordinarily valuable for future research. Hence we 
strongly recommend that Experimental Forests be ex­
cluded from restrtottons assodated wfth the LS/OG 
reserve system. 

We also recommend that the Forest Sen/toe 
and BLM seriously constoer establishing addittonal 
Experimental Forests. Such centers for ecosystem 
and resource research shouto be created in geo­
graphto tocattons and forest types other than those in 
whtoh they now exist—for exampte, on the westem 
Olympto Peninsula, in southwestem Oregon, and on 
the eastem stopes of the Cascade Range. 

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

An analysis similar in scope to that undertaken 
for this report may be desirable for federal forests 
east of the Cascade crest In Washington, Oregon, 
and Calftomia (approximately as far south as the junc-
tton of the Cascades and the Siera Nevada). Fed­
eral lands involved wouto indude all or part of 12 
Nattonal Forests not induded in this report: Colville, 
Okanogan, Umatilla, Waltowa-Whrtman, Malheur, 
Ochoco, Deschutes, Fremont, Winema, Modoc, 
Lassen, and Klamath. Some BLM land wouto also 
will be induded. 

In dedding whether to do this analysis, a num­
ber of points shouto be constoered: 

(1) Afthough only sketchy informatton is availabte, ft 
appears that relatively Ifttte of the LS/OG forests 
extant in 1900 on federal land on the "east stoe" 
now remains. LS/OG ponderosa pine stands 
are especially rare. Because many LS/OG 
stands are scheduled for han/est over the next 
decade, delaying analysis will reduce the op­
ttons for an LS/OG networic. 

(2^ A history of fire suppresston and partial cutting 
of fire-, disease-, and insed-resistant tree spe­
ctes has teft the LS/OG forests of the east stoe 
in highly aftered and somewhat unstable condi­
tton (see /Appendix G). These adivfties have 
profoundly affeded the east-stoe LS/OG forests, 
changing many stands from relatively open 
single- or two-storied stands of fire-tolerant, dis­

ease-resistant spedes to relatively dense multi-
layered stands of mainly shade-tolerant, dis­
ease-susceptible spectes. Repeated disease 
and insed attacks have so affeded the forests 
that, in some people's eyes, the forest ecosys­
tem is "unraveling." This instabilfty will make ft 
dftftouft to seted a fundtonal system of resen/es 
and also inaeases the urgency to clarify whtoh 
LS/OG stands shouto be salvaged and whtoh left 
as ecotogtoal resen/es. 

(3) More human-caused fadors affed LS/OG spe­
des and habrtats on east-stoe forests than on 
west-stoe forests, where timber han/est and 
road buitoing seem to ciominate. Grazing and 
mining, in additton to timber han/est and road 
buitoing, wouto need to be constoered in any 
comprehensive LS/OG analysis of east-side for­
ests. 

(4) Much tess forestry-related research has been 
done on east- than west-stoe forests because 
research funding over many decades has been 
direded primarily at west-stoe probtems—wfth 
concomftant lack of infonnatton on east-side 
ecosystems and processes. Therefore, kJentify-
ing signfttoant LS/OG and devetoping an LS/OG 
networic for the east-stoe federal forests will be 
more drtficutt than the task compteted herein for 
the west stoe because the necessary preliminary 
attention to LS/OG identification is more 
incomptete. Thus, we wouto exped that any 
east-stoe analysis wouto produce a tess soph'is-
ttoated produd than the one reported here. 

(5) The lack of data and research resutts, coupted 
wfth the ecotogtoal oomplexfties and human in­
fluences described eartier, suggests that an 
LS/OG analysis on the east stoe wouto be a 
formtoabte task. In our opinton, at least 2-3 
nfK)nths wouto be needed to devetop attematives 
for managing LS/OG forests on the east stoe 
and 3-5 months to comptete a report—assuming 
full cooperatton of the agencies Involved and 
availabilfty of adequate money and other re­
sources. Such an effort wouto also require the 
tenporary shftt of signfttoant numbers of agency 
personnel, many of whom are already fully occu-
pted wfth the severe probtems associated wfth 
wtoespread tree mortalfty and the resuttant plan­
ning for extensive salvage sales. 
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CONCLUDING 
OBSERVATIONS 

We believe: 
(1) A wide range of aftematives exists for managing 

late-successtonal forests in the PacHto North­
west. We have provtoed what we believe to be 
a full range of pradical chofces. 

(2) Current Forest Plans do not provtoe a high tevel 
of assurance (tow risk) for maintaining habftat for 
oto-growth-dependent spectes. 

(3) Projeded han/est tevels in the Forest Plans ot­
ten overstate what can be achteved. Thus, our 
catoulattons started from a somewhat lower 
base than prevtous efforts. 

(4) De-listing of the northem spotted owl over a sig­
nfttoant portton of fts range may be a realistto 
constoeratton under several of the altematives 
presented. 

(5) There is no "free kinch"—that is, no aftemative 
provtoes abundant timber han/est and high tev­
els of habrtat protedton for species associated 
wrth late-successtonal forests. 

(6) We have described the beginnings of a pradtoal 
"ecosystem approach" to consen/ing btotogtoal 
dh/ersrty. Nature does things in twos and threes 
rather than singly. So shouto we in seeking to 
presen/e or mimfc nature. 

(7) We have provtoed a sound basis for decistons, 
given the time and informatton limrts within 
whtoh we operated. Sdence (at teast 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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Resources, Peavy Hall, Oregon State University. Corvallis. OR 
97331.) 

• Hamilton, T. and others. 1990. Ecooomk: effects of impiementing 
the ISC strategy. USOA Forest ServKO. Washington, DC. 

•For more infonnation, see Appendix F and Greber (1991) (op. 

dt). 
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GLOSSARY 
(Refer to the report's "List of Abbreviations" as 

necessary.) 

50-11-40 rule: one of the standards and guidelines of 
the ISC strategy designed to provide dispersal 
habitat for northem spotted owls on lands out­
stoe of reserves; calls for maintaining 50 percent 
of forested land wfthin each quarter township (9 
square miles) in forested condftion with stands 
of trees averaging at least 11 inches DBH and 
wfth a stand canopy ctosure of at least 40 per­
cent. 

adjacency requirement: the requirement that open­
ings created through han/est cannot be placed 
next to each other. An opening created by har­
vest must tlose" through a new timber stand 
growing to a certain height before another har­
vest unft can be placed next to ft. This require­
ment has led to the "staggered setting" approach 
to timber han/est in whtoh clearcut unfts, usually 
of 20-60 acres, are scattered over the land­
scape. See staggered setting. 

admlnlstrath/e unit: the organizational unrt recog­
nized in this study for analysis: for the Forest 
Sen/toe, the Nattonal Forest; for the BLM, the 
Distrid. 

age classes: a grouping of stands based on the age 
of their overstory trees. 

allowable sale quantity: the planned volume of tim­
ber sates on a Nattonal Forest. Generally, these 
volumes refled the upper limft on timber han/est 
defined in a tong-tenn Forest Plan. The adual 
amount of timber to be han/ested depends on 
more detailed "projed planning" that applies the 
standards and gutoelines for management of the 
forest to parttoular areas. 

altemative: in this study, a strategy for the manage­
ment and/or resen/ation of LS/OG forests. 

anadromous: pertaining to fish spectes that ascend 
rivers from the sea to reproduce. 

aquatic ecosystem: any body of water, such as a 
stream, lake, or estuary, and all organisms and 
non-living components, fundtoning as a natural 
system. 

biological diversity: the variety of Ifte and fts pro­
cesses, induding complex'rty of species, commu-
nrttes, gene pools, and ecotogical fundtons. 

block (of forest, habitat): geographtoal area of trees 
or vegetation that is distind from surrounding 
condittons. Btock size may vary greatly. 

"blowdown": trees blown down by strong winds. 

canopy closure: the degree to which tree crowns in a 
forest ctose together. 

catastrophic event: a large-scale, high-intensrty 
natural disturtiance that occurs infrequently. 

cavity nester: witolfte species, most frequently birds, 
that require cavfties (holes) in trees for nesting 
and reprodudton. 

classic old growth: forest stands wfth unusually oto 
and very large trees that also meet crrteria for 
old-growth forests (see old-growth forest); 
stands that meet the definrtton in Forest Sen/ice 
publtoation PNW-447 (see main-text footnote 2 
for crtatton). 

clearcut: a han/est in which all or altvosX all of the 
trees are removed. 

commercial forest land: land declared surtable for 
produdng timber crops and not wfthdrawn from 
timt̂ er produdion for other reasons. 

commercial thinning: the removal of generally mer­
chantable trees from an even-aged stand, usu­
ally to encourage growth of the remaining trees 
(see even-aged silviculture). 

community: pertaining to plant or animal spectes liv­
ing in dose associatton and interading as a unft. 

connectivity: a measure of the extent to which condi­
ttons among LS/OG forest areas provtoe habftat 
for breeding, feeding, dispersal, and movement 
of LS/OG-assodated witolfte and fish spedes. 

corridor: a defined trad of land, usually linear or 
nearty so, through which organisms may travel 
to reach suftabte habrtat for reprodudton and 
other Ifte-sustaining needs. 

cumulative effects: the combined effeds of all man­
agement adivities on a defined area of land, a 
body of water, or both; assessment may occur at 
several scales (watershed, sut}-basin, or basin); 
cumulative effeds are further defined in 40 Code 
of Federal Regulattons 1508.7. 

debris torrent: rapto movement of a large quantfty of 
materials (wood and sedin)ent) down a stream 
channel during stonns or ftoods; generally oc­
curs in smalter streams and resufts in scouring 
of stream bed. 

desired future condition: for this report, an expltoft 
descriptton of the phystoal and btotogtoal charac­
teristtos of aquatto and riparian environments be-
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lieved necessary to meet fish, aquatto ecosys­
tem, and riparian ecosystem objedives. 

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

disturtsance: a natural (such as wind or fire) or hu­
man-caused (such as han/est) force that sud­
denly and signfttoantly changes the landscape. 

down log: portton of a tree that has fallen or been cut 
and teft in the woods. Parttoulariy important as 
habitat for some LS/OG-assodated spedes. 

drainage: a large area mostly bounded by ridges, 
encompassing part, most, or all of a watershed 
and endosing on the order of 5000 aaes (see 
subdralnage and forest watershed). 

"east side": east of the Cascade Range. 

ecological health: the state of an ecosystem in 
whtoh processes and fundtons are adequate to 
maintain diversrty of btotto communfttes com­
mensurate wrth those inrtialiy found there. 

ecologically signiftoant: species, stands, and for­
ests considered important to maintaining the 
strudure, fundton, and processes of parttoular 
ecosystems. To understand the charaderisttos 
of LS/OG forests that make them ecotogtoally 
signfttoant, see Tabte 2. 

ecosystem: a unft comprising an interading group of 
organisns and their environment. 

ecosystem approach: a strategy or plan to manage 
ecosystems to provtoe for all associated organ­
isms, as opposed to a strategy or plan for man­
aging irxiiviclual spectes. 

edge effects: the drasttoally modftied environmental 
condittons atong the margins, or "edges," of for­
est patches surrouncied partially or entirety by 

• han/ested lands; these condfttons rruty extend 
600 feet or more into the forest from the han/est 
boundary. Only forested areas at substantial 
distances from the edge (generally, the center of 
a forest patch of 100 acres or nrwre) provtoe 
unnKxJftted interior forest condftions. 

employment effect: the estimated total number of 
jobs that will be tost or gained because of a 
change in the han/est tevel, induding timber-in­
dustry jobs and other manufaduring and non-
manufaduring jobs dependent on timber har­
vest. 

even-aged silviculture: manipulation of a forest 
stand to achieve a condftton in whtoh trees have 
tess than a 20-year age dftference. 

experimental forests: forest trads, generally on Na­
ttonal Forests, designated as areas where re­
search and experiments involving forestry, wito­
lfte, and related disdplines can be conduded. 

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

fire suppression: the pradtoe of controlling and ex­
tinguishing wito fires. 

fire-tolerant species: plant species that have 
evolved to survive tow-intensfty ground fires. 

forest iand: at teast 10 percent land area covered by 
forest trees or formeriy having had such tree 
cover and not cun^ently devetoped for other use. 

forest not suttable for timber production: forest 
wfthdrawn from commercial timber produdion 
(see reserved lands; reserves). 

forest plan: a land management plan designed and 
adopted to gutoe forest nrianagement adivfties 
on a Nattonal Forest or BLM Distrid. 

forest suitable for timber productton: forest toenti­
fied as appropriate for commerdal timt̂ er pro­
dudton. Generally, this area equals the forest 
tentatively suftabte for timber produdton minus 
further wfthdrawals to proted fish and witolfte, 
watersheds, and other resources, to pursue mul-
tipte-use objedives refteding scento qualfty, dis­
persed recreation, and other values, or to avoto 
sftuatfons in which the beneffts of timber produc­
tton are tess than the costs. 

forest tentatively suitable for timber production: 
total forest minus forests (1) tegally wrthdrawn 
from produdion (such as Witoemess) or (2) 
judged too unstable for Wmber han/est, too dftfi-
cuft to regenerate, or too unprodudive. 

forest watershed: the forested area contritxiting wa­
ter and sediments to a stream or lake. 

fragmentation (of LS/OG stands): the process of re-
dudng the size and connedivfty of LS/OG ar­
eas. 

functtonal LS/OG networic: a conneded series of 
bk)cks of late-successional and/or old-growth 
forest that, liecause of their size, their distribu-
tton, and the presence of certain environmental 
condfttons, provtoe habftat for viable populattons 
of associated plant and anin^l spedes. 
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green tree: a live and growing tree. 

green-tree retention: the silvtoultural pradtoe of re­
taining live, growing trees on a sfte (luring timber 
han/est as a future source of snags. 

habitat: the full set of phystoal, chemical, and btotogi-
cal fadors that influence the presence, abun­
dance, and distributton of spectes. 

habitat conservation area (HCA): a contiguous 
btock of habftat to be managed and consen/ed 
for breeding pairs, connedivfty, and distributton 
of northem spotted owls, as specftied in the ISC 
strategy. 

habitat fragmentation: see fragmentation. 

Hamltton Report: a federal assessment of the eco­
nomto impad of the ISC strategy. 

hard snag: a recently dead standing tree that typi­
cally still has an kitad top, a high degree of baric 
cover, and most limbs; hard snags are required 
by a number of wildlfte species, including cavfty 
nesters. 

harvest scheduling analysis: an analysis of the har­
vest tevel possibte over time under assumpttons 
about the land availabte for timt>er produdton, 
land produdivfty, management intensrty, and 
fkJduatton to han/est level permrtted from period 
to period. 

high grade: as ft pertains to timber han/est, the prac-
ttoe of setedively removing the most valuable 
(highest qualfty) trees in a stand. 

income effect: the estimated total amount of per­
sonal income that will be tost or gained because 
of a change in the han/est tevel, induding in­
come from displaced workers and wortcers em-
ptoyed at tower wages as well as the impad of 
"cooling" the labor maricet through increased la­
bor supplies (see emptoyment effect). 

Interim (short-term) solutton: for this report, a 2- to 
4-year pertod. 

ISC strategy: the set of management standards and 
guidelines, and associated monitoring and re­
search studies, proposed by the Interagency 
Scientrtto Commrttee to Address Consen/atton of 
the Northem Spotted Owl; this strategy ensures 
a high probabilrty of tong-term persistence of vi­
able owl populations on federal lands in the Pa-
cftto Northwest. 

key watershed: as defined by Nattonal Forest and 
BLM Distrid fish btotogists. a watershed contain­

ing (1) habftat for potentially threatened species 
or stocks ot anadronrxxjs salnfK>nids or other po­
tentially threatened fish or (2) greater than 6 
square miles wfth high-qualfty water and fish 
habftat. 

land altocation: in this report, the spedficatton in 
Forest Plans of where adivfttes, induding timber 
han/est, can occur on a Nattonal Forest or BLM 
Distrid. 

late-successional forest: a forest in rts mature and/ 
or oto-growth stages; see old-growth forest 
and succession. 

longer term solution: for this report, a period of a 
century or more. 

LS/OG forest (or stands): forests or stands consist­
ing of trees and stmdural attributes and support­
ing btok>gtoal comnujnfties and processes asso­
ciated wfth oto-growth ancJ/or mature forests. 

managed forest: forest land that is silvtoutturaily 
treated and hanrested on a sctieduled basis and 
that contributes a specftied han/est level. 

managed LS/0G2: ecotogtoally signfttoant LS/OG for­
ests not set askte (reserved from timber han/est) 
and in whtoh timber han/est is pennrtted under 
management optton C of this report (see next 
gtossary entry). 

management opttons (current, A, B, C): in this re­
port, four (>pttons for managing lands outstoe of 
reserves. The current optton implements the 
standards and gutoelines of the existing Forest 
Plans. Optton A foltows FPs wfth the addftton of 
the 50-11-40 mle and gutoelines for green trees, 
snags, and down togs; opttons B and C buito on 
A but provtoe for increasing levels of extended 
and tong rotattons (see rotation). 

marbled murrelet: a small, robin-sized seabird 
(Brachyramphus marmoratus) that nests in oto-
growth forests wfthin 50 mites of maririe environ­
ments. Recently proposed for listing as a threat­
ened spectes by the U.S. Fish and Witolfte Ser­
vtoe. 

mature stand: a forest stand that has reached peak 
growth but not yet achieved oW-growth charac­
teristtos; in the study area for this report, stands 
that are generally greater than 80-100 years oto 
and tess than 180-200 years oto. 

merchantable (trees, stands, timber): trees or 
stands that people will buy for the wood they 
contain. 
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model: see simulatton. 

mcxllfied ISC strategy: in this report, an altemative 
based on the Interagency Scientrtto Committee's 
strategy for consen/ing the northem spotted owl 
but having smaller and fewer HCAs than the 
original strategy and not employing the 50-11-40 
mle. 

monitoring: the process of colleding informatton to 
evatoate ft objedive and anttoipated or assumed 
resutts of a management plan are being realized 
or ft implementation is proceeding as planned. 

monitoring program: the administrative program 
used for rTX>nftoring. 

most significant LS/OG forests (LS/OGI): the larg­
est, nxjst strategically tocated btocks of existing 
LS/OG stands, often at tower elevattons. that 
provtoe for spotted owls, marbled murrelets, 
other late-successtonal forest plant and animal 
spedes, sensftive fish species and stocks, and 
other inriportant ecosystem processes and func­
ttons (see significant LS/OG forests). 

multiple use: the management of all the various re-
newabte surface resources so that they are uti­
lized in the combinatton that best meets the 
needs of the /American peopte. This combinatton 
is not necessarily the one that will give the great­
est dollar retum or greatest unft output. 

natural forest ecosystem: a forest ecosystem not in­
terfered wfth by humans. 

northern spotted owl: one {Sim. occidentalis 
caurina) of three subspectes of the spotted owl 
whtoh ranges from southem British Columt}ia, 
Canada, through westem Washington and Or­
egon, and into northwestem Calftomia; listed as 
a threatened spedes by the U.S. Fish and Wito­
lfte Sen/ice. 

old-growth forest: a forest stand usually at least 
180-220 years oto wtth moderate to high canopy 
ctosure; a muttilayered, murtispecies canopy 
dominated by large overstory trees; high ind-
dence of large trees, some wfth tKoken tops and 
other indications of old and decaying wood 
(decadence); numerous large snags; and heavy 
accumulattons of wood, including large togs on 
the ground. 

opportuntty cost: benef ft whtoh could resuH from a 
course of adion but which is forgone when that 
course of adton is not pursued. 

owl additions: see spotted owl additions. 

owl forests: in this report, the Nattonal Forests and 
BLM Distrtots supporting populations of northern 
spotted owls. 

owl region: the geographto area wfthin the range of 
the northem spotted owl. 

overmature stands: trees of an age at whtoh they 
decline in vigor and soundness. 

partial cutting: the pradice of removing a portion of 
the trees in a han/est unrt. 

patch: a small (20-60 acre) part of the forest. This 
term is often used to indicated a type of 
clearcutting (patch cuts) associated wrth the 
"staggered setting* approach to distritxjting har­
vest unfts across the landscape. See also adja­
cency requirement, staggered setting. 

population: a (X>lledton of indivtoual organisms of the 
same species that potentially interbreed and 
share a comnwn gene pool. Populatton density 
refers to the number of indivtouals of a species 
per unft area, populatton persistence to the ca-
pacrty of the po|3ulatton to maintain sufftoient 
densrty to persist, well distributed, over time. 
See viable population. 

precommercial thinning: the removal of young trees 
not yet of commercial vatoe from an even-aged 
stand, generally to encourage more rapto growth 
of the remaining trees. 

prescribed burning: Controlled fire deliberately set 
to meet various resource objedives. 

Record of Decision: pertaining to the Nattonal Envi­
ronmental Poltoy Ad, a document prepared fol­
towing the analysis of the environmental effeds 
of a projed; the document spedftes the aftema­
tive seteded and provtoes the rattonate for that 
seledton. 

regeneratton (cut or harvest): in silvtoufture, cutting 
a mature forest stand generally to harvest timber 
and prepare the sfte for a new forest stand. 

Regton 5: the Nattonal Forests of Califomia; the For­
est Sen/toe's Pacftto Southwest Regton. 

Regton 6: the Nattonal Forests of Washington and 
Oregon; the Forest Sen/toe's Pacftto Northwest 
Region. 

reserved lands: federal tends, often of tegally pro-
teded status, that have been wfthdrawn from 
Wmber produdton—for example, Witoemess Ar­
eas. National Paries, and Research Natural Ar­
eas. 
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reserves: in this report. Wilderness plus either 
SOHAs or HCAs or a combination of LS/OG ar­
eas and owl addfttons. 

riparian area: the aquatto ecosystem and adjacent 
upland areas that diredly affed ft. 

risk analysis: for this report, a qualftative assessment 
of the probabilrty of persistence of witolfte spe­
ctes and ecotogtoal systems under vartous after-
natives and management opttons; generally also 
accounts for sdentftto uncertainttes. 

risk-analysis scale: in this report, a continuum of val­
ues (from "very tow" through "very high") de­
scribing the likelihood that a fundtonal LS/OG 
forest networic and habrtat for associated witolfte 
spectes and fish will persist. 

rotatton: the planned number of years between re­
generation of a forest stand and fts final han/est 
(regeneratton cut or han/est). A forest's age at 
final harvest is referred to as rotatton age. In 
this report, an extended rotatton is 120-180 
years (managenient opttons B and C), a long 
rotation 180 years (management optton C). 

sensitive fish species and stocks: fish species and 
stocks (genetically distinct populations) of 
anadromous salmontos toentftted by the Ameri­
can Fisheries Sodety's Endangered Species 
Commrttee as needing special management 
constoerattons to avoto extindton. 

serai species: spedes that occur at one or several 
stages in plant successton from bare ground to 
dimax (final, seft-perpetuating communfty that 
will persist as tong as the same conditions pre­
vail); see succession. 

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

significant LS/OG forests (LS/0G2): btocks of exist­
ing mature and oW-growth forest stands, some-

• times fragmented or small in size, that help con­
ned most signfttoant LS/OG lorest and that con­
tribute to the viabilfty of LS/OG-associated plant 
and animal spedes arxJ other important ecosys­
tem processes and fundtons (see most signifi­
cant LS/OG forests). 

silvtoultural practices (or treatments): the set of 
fieto technKiues and general methods used to 
nfx>drty and manage a forest stand over time to 
meet desired condfttons and objedives. 

silvicutture: the science of maniputeting forest stand 
stmdure and composrtton to meet desired ob­

jedives including but not limrted to timber pro­
dudton, and fish and wildlfte habrtat. 

simulatton: the use of a computer or mathemattoal 
moctel to predtot effeds from a management 
scenario rx)t yet enaded. 

site productivtty: the abilfty of a geographic area to 
produce biomass, as determined by condfttons 
(e.g., soil type and depth, rainfall, temperature) 
in that area. 

snag: a standing dead tree; snags are vital habrtat for 
many witolfte species in the Pacftto Northwest, 
parttoulariy cavfty nesters. 

spotted owl addittons: areas of LS/OG or surtable 
spotted owl habitat or potential owl habrtat 
added to most signfttoant LS/OG forest (LS/ 
0G1) to ensure compliance wrth the ISC strat­
egy. 

spotted owl habttat area (SOHA): an area resen/ed 
from timber han/esting to provide forest habftat 
for a pair of northem spotted owls; the cun-ent 
spotted-owl management system described in 
Forest plans for Nattonal Forests and BLM Dis-
trids. 

staggered setting: an approach to timber han/esting 
in whtoh han/est unrts, separated by uncut unfts 
of at teast the same size, are scattered across 
the tendscape. 

stand: a contiguous forest area wrth homogeneous 
species composrtton and stmdure (generally 
tree size or age). 

standards and guidelines: instmdtons for canying 
out a forest-resource management strategy. 

stocking: the number of trees per unrt of area. 

structural retention: harvest pradtoes that leave 
phystoal elements (i.e., green trees, snags, 
down togs) of LS/OG forests on srte after har­
vest. 

structure: the various horizontal and verttoal phystoal 
elements of the forest. 

subdralnage: a tend area bounded by ridges, encom­
passing only part of a forest watershed, and en-
ctosing on the order of 5000 acres; smaller than, 
and part of. a watershed (see drainage and for­
est watershed). 

succession: in ecotogy, the sequence of changes in 
plant and animal communfties on a sfte over 
time; forest successton generally teads to late 
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(oto-growth) stages at 180-220 years in Pacftto 
Northwest forests. 

suKabte (spotted owl) habttat: an area of forest veg­
etation wfth the age class and spectes of trees, 
stand structure, and food sources to meet nest­
ing, roosting, and foraging needs of the northem 
spotted owl. 

sustainable harvest: a han/est volunie that can be 
maintained through time wfthout dedine. 

understory: the vegetative teyer consisting of trees 
and/or shmt)s growing under the canopies of 
terger trees. 

universe of LS/OG forest: all mapped LS/OG forests 
constoered in this report. 

viable population: a poputetton of adequate size and 
distritxjtton to maintain fts genetto diversfty and 
persist for a century or tonger. 

watershed: see forest watershed. 

waterstied and fish options (current, watershed 
and fish habttat emphasis option): In this re­
port, two opttons for managing watersheds and 
tish. The (Xirrent optton implements the stan­
dards and guidelines of the existing Forest 
Ptens. The watershed arxl fish habftat emphasis 
optton pronfX)tes protedton and enhancement of 
key watersheds and habftats for sensitive fish 
specks arto stocks. 

"west side": west of the Cascade Range. 

wetlands: areas inundated by surface water or 
groundwater frequently enough to support a 
prevalence of vegetative or aquatto Ifte that re­
quires saturated or seasonally saturated soils for 
growth and reprodudton. 

young stands: forest stands not yet mature (gener­
ally, tess than 50-80 years old; typtoally 20-40 
years oto). 
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TABLES 
Table 1. Administrative unrts on federal lands constoered for analy­

sis in this report (partial unrts are indicated). 

Agency Administrative unit 

Forest Sen/ice-
Nattonal Forests Region 6 (Washington and Oregon) 

Deschutes (West of Hwy 97) 
Gifford Pinchot 
Mt. Baker-Snoqualmie 
ML Hood 
Okanogan (W. of Chewuch River) 
Olympic 
Rogue River' 
Siskiyou' 
Siuslaw 
Umpqua 
Wenatchee 
Willamette 
Winema (West of Hwy 97) 

Region 5 (northem California) 
Klamath 
Mencfocino 
Modoc (comer only) 
Shasta-Trinity 
Six Rivers 

Bureau of Land 
Management-

Distrids Oregon 
Coos Bay 
Eugene 
Lakeview 
Medford 
Roseburg 
Salem 

Califomia 
Ukiah 

' The porttons of the Rogue River NF and Siskiyou NF in Calftomia 
ar.e included in the FS Oregon and FS Regton 6 totals. 
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Table 2. Fadors used in classifying the ecotogical signrttoance of LS/OG. 

Fador Charaderisttos contributing to 
higher ecological signfticance 

Bkx:k size 
Fragmentatton 
Locatton 
Stand attritxjtes 
Age 
Produdivfty 
Elevatton 
Occurrence of 

spotted owls 
Occunrence of 

mart}led munelets 
Occurrence of 

other species 

Larger blocks of forest 
Lfttle or no fragmentation 
Locatton crftical in networic 
Classto oto growth' 
Age 250-750 years 
Higher sfte produdivfty 
Lower elevatton (relatively rare) 

Known/likely occurrence of 
spotted owls 

Known/likely occurrence of 
marbled murrelets 

Known/likely occurrence of 
other late-successtonal species 

' As defined in Forest Sen/toe publicatton PNW-447 (see text footnote 2 
for cftatton). 
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Table 3. Gross area of all lands and federal land in dftferent reserve categories, by 
agency and state (outstoe of Wildemess, Oregon Cascades Recreatton 
Area, and Nattonal Paries). 

Resen/e categories 

BLM 

(Or/Cal) 

LS/OGI 
All tends 
Federal 

1120 
860 

R-5 

(Cal) 

FS 

R-6 

Or Wash Total Total 

M acres • 

1330 
1220 

2140 
2090 

1610 
1530 

3750 
3620 

6200 
5700 

Owl addfttons' 
All tends 
Federal 

270 
200 

240 
230 

230 
220 

300 
270 

530 1040 
490 920 

LS/0G2 
Overiap wfth owl ackjfttons 
All tends 
Federal 

0 
0 

100 
100 

130 
130 

280 
280 

410 
410 

510 
510 

Outstoe of owl addittons 
All tends 280 
Federal 250 

320 
290 

930 
910 

290 
290 

1220 
1200 

1820 
1740 

Total 
All tends 
Federal 

1670 
1310 

1990 3430 2480 5910 9570 
1840 3350 2370 5720 8870 

See "Provision for the Northem Spotted Owl.' 
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Table 4. Existing acreages in the federal land base (a) and LS/OG forest wrthdrawn from timtier produdion under 
drtferent land altocattons (b) on nine Nattonal Forests in westem Washington and western Oregon and 
five BLM Distrids in western Oregon. LS/OG is defined for FS as acres constoered "potential oto growth" 
according to Pacifto Mertoian Resource maps and for BLM as acres over 80 years old. 

Category' BLM FS Total 

M acres 
(a) Federal land base 

Total land 2260 9700 12060 
Total forest 2176 8381 10592 
LS/OG forest̂  1080 3998 5078 

(b) LS/OG forest withdrawn, by land altocatton 
FP 375 2114* 2489 
FP +LS/OGI 650 2842 3492 
FP + LS/0G1 + owl additions^ 680 2943 3622 
FP + LS/0G1-I-owl additions 770 3310 4080 

+ LS/0G2 
FP-h LS/0G1-t-owl additions 1080 3998 5078 

+ LS/0G2 -I- LS/0G3 

' Consuft the report's "List of Abbreviattons" as necessary. 
2 As of 1988. 
^ See "Proviston for the Northem Spotted Owl." 
* Other infonnatton (an undated FS "fad sheet" entftled "Vegetative Mapping for Determinatton of Oto Growth") 
suggests that this estin^te of "potential oto growth" wrthdrawn from timber produdton by the Forest Plans is high. 
Rather than the 52.8% withdrawn estimated here (2114/3998), this other information suggests that approximately 
46% is wfthdrawn. 
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Table 5. Standards and gutoelines for the two watershed and fish opttons. 

Option Descriptton 

Current option Riparian standards and gutoelines and best management pradices to minimize 
cumulative effeds in watersheds, as defined in current FS and BLM Plans. 

Watershed and fish 
habitat emphasis optton Resen/e areas: Witoemess, Nattonal Paries, Wito and Scento Rivers, LS/0G1, 

and owl addftions. 

Riparian management areas on all FS and BLM lands: 
(1) Wito, Scento, and Recreational rivers designated or under study: 

no-han/est area 1/4 mile on each side of the stream or the wtoth of the 
100-year ftood ptein, whtohever is terger, where water qualfty, fish, or 
other ecotogtoal values are descrit)ed as part of the stream's outstand­
ingly remaricable features. 

(2) No-han/est area 1/8 mile on each side of the stream or the wtoth of 
the 100-year ftood ptein, whtohever is larger, on major streams drain­
ing at least 30 square miles. 

(3) Fish-bearing streams: 300-foot no-han/est area on each stoe of the 
stream. 

(4) Pemuinently ftowing non-fish-t)earing streams: 150-foot no-han/est 
area on each stoe of the stream. 

(5) Seasonally ftowing or intermfttent streams: 50-foot no-harvest area on 
each stoe of streams in areas of nxxlerate and high soil instabilfty. 

No-han/est areas will vary wfth topographto and on-sfte condfttons, but the 
horizontal wkJth of such areas, implemented in pradtoe, shouto reach the 
objedives expressed as averages here. 

Key watersheds toentifted as having high-qualfty fisheries, water, or 
ecotogtoal values (/Appendix D): Augment the Forest Plan standards and 
guidelines wfth the 50-11-40 mle and rotattons approaching 200 years 
(management optton C as described in "Lands Outstoe of Resen/es," under 
"Forest Management"). 

Forest road systems and reteted road-drainage problems: 

(1) Reduce and minimize forest road-system mileage: 
(a) Minimize constmdton of new roads, and constmd no new roads 

in current roadless areas toentftied in the Forest Plans. 
(b) Remove (retum to a natural condition) spur roads and other 

nonessenttel roads. 
(2) Condud a forest road-system analysis by Nattonal Forest and BLM 

Distrid to toentfty road kx»ttons and pradices which will reduce 
impads to riparian areas of existing and new roads. 

(3) Road drainage: 
(a) Increase maintenance of road networic during the rainy 

season. 
(b) Upgrade culverts to larger sizes on existing and planned 

roads. 
(c) increase frequency of culverts on new and existing roads. 
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Table 5. (continued) 

Optton Descriptton 

Logging slash treatment/prescriljed fire: 
(1) Eliminate hot bums on steep grounds. 
(2) Eliminate bums in riparian management areas. 

Livestock grazing: Include temporary and permanent excluston from riparian 
areas to pronwte the reestablishment of shrubs, hardwoods, and fringe 
wetlands, and maintenance of streanrvbank integrity. 

Riparian and fish-habftat restoratton: Establish a program that will ensure tong-
tenn stream-habftat stabilfty. 

Cumulative effeds: Condud an analysis by Nattonal Forest and BLM Distrid to 
ato in the timing and tocatton of timber han/est and k>catton of roads and 
landings. 
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Table 6. Summarized desaiption of the 14 major aftematives constoered.' 

Aftemative 

No. Identftier Descriptton 

1 High timt>er yieto 

2 Forest Plans 

3 Forest Plans -i- modified ISC strategy 

4 Forest Plans + ISC strategy 

6 

7 

8 

9 

10 

Forest Plans + LS/OGI 

Forest Plans + LS/OGI -i- owl addfttons 

Forest Plans + LS/OGI -i-watershed/fish 
emphasis 
Forest Plans + LS/OGI + owl addfttons 
-f- watershed/fish emphasis 
Forest Plans -i- LS/OGI + owl addfttons 
-»- managed LS/0G2 

Forest Plans + LS/OGI + owl addfttons 
•I- managed LS/OG2 + watershed/fish 
emphasis 

This optton, obtained from FS and BLM planning docu­
ments, refteds scenarios that emphasize Wrvber produdion. 
These scenarios constoer spotted owl habftat through the 
SOHA^ approach. 

This optton was compiled from the seleded or niosl likely to 
be seleded plans for Nattonal Forests and BLM Distrids. 
SOHAs are inctoded. 
In this optton, the basto ISC strategy, which uses the HCA 
approach and spedftes 20 or more owl pairs in HCAs 
spaced 12 or less mites apart, was modftied to 15 owl pairs 
in HCAs spaced 16 mites apart, wfth no added management 
constraints on forest tend outstoe of HCAs. SOHAs are dis­
mantled. 
This optton combines ISC strategy (see Aftemative 3) wfth 
appltoatton of the 50-11-40 mle for the forest lands between 
HCAs. SOHAs are dismantled. Forest lands outside of HCAs 
may be managed under three opttons: (A) 50-11-40 mle and 
per-acre retention after final han/est of 6 "green" (live) trees 
wfth DBH more than the stand average, 2 "hard" snags 
greater than 21 inches DBH, and 2 terge togs. (B) Same as 
A pkjsio percent of tends outside of Witoemess and HCAs 
should be dominated by stands over 180 years of age, and 
10 percent dominated by stands 120-180 years of age; the 
forest suftabte for timt>er produdion shouto be managed via 
"area contror on rotations of at teast 120 years (i.e., at most 
1/12 of these acres han/ested each decade). (C) Same as A 
except that 10 percent of tends outstoe of Witoemess and 
HCAs shouto be dominated by stands over 180 years of age; 
the forest suftable for timber produdton shouto be managed 
vte area control on rotattons of at least 180 years (i.e., at 
most 1/18 of these aaes han/ested each decade). 
This optton adds LS/OGI areas (most ecotogtoally signiftoant 
LS/OG stands, or stands wfth such potenttel). Forest lands 
outside of reserves may be managed under tiie three op­
ttons (A, B, C) described in Aftemative 4. LS/OGI substftutes 
at least parttelly for HCAs. 
As in Aftemative 5, except that areas are added to assure 
compltence wfth ISC standards and gutoelines. 
As in Aftemative 5, except that management requirements 
for habftat for sensftive fish spedes and stocks are added. 
As in Aftemative 6, except that managentent 
requirenents for sensftive fish species and stock are added. 
As in Aftemative 6, except that all LS/OG2 stands available 
for han/est shouto be managed as desaibed under 
Aftemative 4, optton C. 
As in Attemative 9, except that management 
rec|uirements for habitat for sensftive fish species 
and stocks are added. 
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Table 6. (continued) 

Aftemative 

No. Identifier Descriptton 

11 Forest Plans + LS/OG 1 + owl addrttons As in Aftemative 6, except that all LS/OG2 stands 
+ LS/0G2 are reserved from timtier harvest. 

12 Forest Plans -t- LS/OGI -i- owl addrttons As in Aftemative 11, except that management 
-1̂  LS/0G2 + watershed/fish emphasis requirements for habrtat for sensrtive fish spedes and stocks 

are ackled. 
13 Forest Plans •»• LS/OGI -i- owl addfttons As in Attemative 12, except that all LS/OG3 stands 

+ LS/0G2 + LS/0G3 also are reserved from timber han/est. 
14 Forest Plans + LS/OGI + owl addfttons As in Aftemative 13, except that management 

+ LS/0G2 + LS/0G3 watershed/fish requirements for hatMtat for sensftive fish species and stocks 
emphasis are added. 

' Consult the report's "List of Abbreviattons" as necessary. 
2 Spotted owl habftat areas, or SOHAs, were used to proted the northem spotted owl before the ISC strategy. 

29 



Table 7. Risk-analysis scale for ranking the probabilfty of retaining a fundtonal LS/OG forest networic; ensuring 
viable populattons of northem spotted owls; and provtoing habftat on federal tend for martieled murrelet 
nesting, other LS/OG-associated spectes, and sensftive fish species and stocks. 

Risk 
rating Descriptton 

VH - VERY HIGH 
(very reliable) 

H - HIGH 
(reliable) 

MH - MEDIUM HIGH 
(somewhat reliable) 

M - MEDIUM 
(uncertain) 

ML - MEDIUM LOW 
(somewhat harmful) 

L-LOW 
(harmful) 

VL - VERY LOW 
(very harmful) 

Denotes a very high likelihood of retaining ecologfcally fundtonal LS/OG 
forests and assodated spedes for a century or tonger; ensuring habftats and 
environmental condfttons for consen/ing well-distributed LS/OG spedes and fish 
cortstoered to be at risk. Provtoes broad latftude for natural catastrophes and 
uncertainties in knowtedge. 

Denotes a high likelihood of retaining ecotogtoally fundtonal LS/OG 
forests and associated spedes for a century or tonger; ensuring habftats and 
environmental condfttons for consen/ing well-distributed LS/OG species and fish 
constoered to be at risk. Provtoes some latftude for natural catastrophes and 
uncertainties in knowtedge. 

Denotes a moderately hî h likelihood of retaining ecologfcally fundional 
LS/OG forests and assodated spedes for a century or tonger; ensuring habrtats 
and environmental condfttons for consen/ing well-distributed LS/OG species and 
fish constoered to be at risk. Provtoes iimitfld latftude for natural catastrophes 
and uncertainties in knowledge. 

Denotes a roughly 50/50 likelihood of retaining ecokjgtoally fundtonal 
LS/OG forests and assodated spedes for a century or tonger; ensuring habrtats 
and environmental condfttons for consen/ing well-distributed LS/OG spedes and 
fish considered to be at risk. Provtoes extremelv limrted latftude for natural catas­
trophes and uncertainties in knowledge; catastrophic events are likely to cause 
tocal extirpattons of LS/OG-assodated spectes. Does not meet the criterion for 
well-distributed populattons. 

Denotes less than a 50/50 likelihood of retaining ecotogtoally fundtonal 
LS/OG forests and assodated spedes for a century or tonger; ensuring habftats 
and environmental condfttons for consen/ing well-distributed LS/OG spectes and 
fish considered to t>e at risk. Provtoes almosLDOJaUtudft for natural catastrophes 
and uncertainttes in knowtedge. 

Denotes a highly unlikely chance of retaining ecokjgically fundtonal LS/OG 
forests and associated spedes for a century or tonger; ensuring hat)ftats and 
environmental condftions for consen/ing well-distributed LS/OG species and fish 
consktered to be at risk. Provtoes po latftude for natural catastrophes and uncer­
tainties in knowledge. Local extitpatton of LS/OG-associated species or habrtats 
and fish constoered to be at risk due to natural catastrophes and uncertainties in 
knowledge is probable. 

Denotes a very highly unlikely chance of retaining ecotogically fundtonal LS/OG 
forests and associated spedes for a century or tonger; ensuring habftats and 
environmental condftions for consen/ing well-distributed LS/OG species and fish 
constoered to be at risk. Provides no latftude for natural catastrophes and uncer­
tainties in knowledge. Local or regtonal extirpatton of LS/OG-assodated species 
or habftats and fish constoered to t)e at risk due to natural catastrophes and un­
certainties in knowledge is highly likely. 
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Table 8. Risk analysis, by aftemative and management optton, for retaining a fundional LS/OG forest networic; 
ensuring viable populattons of northem spotted owls; and provtoing habitat on federal tend for martaeled 
murrelet nesting, other LS/OG-assodated spedes, and sensrtive fish spectes and stocks.' 

Risk rating: probabilrtyof 

Aftemative 

No. Identftier 

Fundtonal 
LS/OG 
networic 

Viable 
spotted owl 
poputettons 

Habrtat for 
mart>led 
murrelet 
nesting 

Habitat 
for other 
LS/OG 
species 

Habitat tor 
ser^rtive 

fish spedes/ 
stocks 

VL VL VL VL VL 

VL L L VL WUl 

L ML L L VL/L 

ML H ML ML L 

ML H M M L 
M VH M M M 

M M M M L 

M M M M L 
MH MH MH MH M 

M H M M ML 

M H M M ML 
MH VH MH MH M 

M M M M M 

MH M M MH MH 

H MH MH MH H 

M H M MH MH 

MH H M MH MH 

H VH MH H H 

M H M M M 

MH VH M M M 

H VH MH MH M 

MH H M MH MH 

H VH M MH H 
H VH MH H H 

1 

2 

3 

4 

10 

High timber yieto 

Forest Plans 

FP + modftied ISC 

FP -I- ISC 
Optton A 
ojatton B 
Optton C 

FP + LS/OG1 
Optton A 
ojjtton B 
OiDttonC 

FP •»- LS/0G1 
-t- owl additions 

Optton A 
Optton B 
0|3ttonC 

FP + LS/0G1 + 
watershedl/fish emphasis 

Optton A 
Optton B 
Optton C 

FP + LS/0G1 + 
owl addrtions -i-
watershed/fish emphasis 

Optton A 
oisttonB 
Optton C 

FP -•- LS/OG 1 + 
owl addftions -i- managed 
LS/0G2 

Optton A 
Optton B 
ojattonC 

FP -I- LS/OGI •»• 
owl addftions + managed 
LS/0G2 -i- watershed/fish 
emphasis 

Optton A 
Optton B 
ojsttonC 
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Tables, (continued) 
Risk rating: probabilrty of 

Aftemative 

No. Identftter 

Fundtonal 
LS/OG 
networic 

Viable 
spotted owl 
poputettons 

Habrtat for 
mart>led 
rrujrretet 
nesting 

Habitat 
for other 
LS/OG 
species 

Habitat for 
ser̂ rtive 

fish spedes/ 
stocks 

11 FP-i-LS/OGI-I-
owl addrttons + LS/0G2 

Optton A 
0|3ttonB 
ojsttonC 

12 FP-i-LS/OGW 
owl addrttons + LS/0G2 
+ watershed/fish emphasis 

Optton A 
Optton B 
Optton C 

13 FP-»• LS/OGI-I-
owl addrttons -i- LS/0G2 -i-
LS/OG3 

Optton A 
ojstton B 
0|3ttonC 

14 FP -I- LS/OGI + 
owl addfttons + LS/OG2 + 
LS/0G3 + watershed/fish 
emphasis 

Optton A 
oisttonB 
Optton C 

MH VH MH H M 
MH VH MH H M 
H VH H H M 

MH VH MH H MH 
H VH MH H H 
VH VH H VH VH < 

MH VH H H M 
H VH H H M 
VH VH H VH M 

H VH VH VH H 
VH VH VH VH H 
VH VH VH VH VH 

^ Fordefinfttons of the risk-analysis scate (VH, H, MH, M, ML, L, VL), see Tabte 7. Consuft the report's "Ust of 
Abbreviattons" as necessary. 
2 Whether the probabilfty is very tow or tow depends on watershed and administrative unft. 
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Table 9. Existing acreages in the federal land base (a) and forest surtable for timber produdion under drtferent 
land altocattons (b) on the owl forests.' 

FS 

BLM R-5 R-6 

Category (Or/Cal) (Cal) Or Wash Total Total 

M acres • 

(a) Federal land base 
Total tend 2410 5658 8741 7597 16338 24406 
Total forest 2250 4732 7960 5985 13945 20927 
Forest tentatively suftable for timber 

produdton 1875 2852 5960 3486 9446 14173 

(b) Forest suftable for timber produdton. 
by tend altocatton 

FP (Attemative 2) 1620 1725 4538 2569 7107 10452 
FP + ISC (/Attemative 4) 1080 1471 3747 1579 5326 7877 
FP -1- LS/OGI (Aftemative 5) 1090 1433 3425 1728 5153 7676 
FP -1- LS/OGI -1- owl additions 

(Aftemative 6) 996 1360 3221 1396 4617 6973 
FP + LS/OGI + owl addittons + LS/0G2 

(Aftemative 11) 830 1190 2656 1264 3920 5950 

'ConsuK the report's 'List of At)breviattons" as necessary. Note: One attemative (Attemative 1: high timber yieto) 
wouto have a higher percentage of forest suttable for timber produdion than reported here. Attemative 13 and 
attematives IrKtoding riparian wfthdrawals for the watershed/fish emphasis optton wouto have tower percentages 
than reported here. Exdudes the Ukiah Distrid of BLM (Calftomia), for whtoh we teck data. 
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Tabte 10. Historical timber han/est and sales (a) and estimated sustainable han/est levels (b), by aftemative and 
management optton, agency, and state for the owl forests. 

BLM' 
(Or/Cal) 

R-5 
(Cal) 

FS 

R-6 FS and BLM 

Total 
Or Wash owP Cal Or Wash Total 

Millions of board feet/year of net volume • 

(a) Historical level 

1980-69 han/est 850 570 2061 970 3031 570 2911 970 4451 

1985-89 han/est 1050 680 2457 1080 3537 680 3507 1080 5267 

1990 sale program^ 790 390 2012 886 2898 390 2802 886 4078 

(b) Estimates from 14 aftematives 

Aftemative 

No. Identftier 

1 High timber yieto 1096 600 2392 1054 3447 600 3489 1054 5143 

2 Forest Plans 787 395 1570 639 2209 395 2357 639 3391 

3 FP -1- modftied ISC 696 364 1434 558 1992 364 2130 558 3052 

4 FP + ISC 
Optton A 390 259 1027 313 1340 259 1417 313 1989 

Optton B 305 237 817 286 1103 237 1122 286 1645 

Optton C 244 203 658 253 911 203 902 253 1358 

5 FP -1- LS/0G1 
Optton A 350 263 953 348 1301 263 1303 348 1914 

0|3ttonB 300 242 748 320 1068 242 1048 320 1609 

Optton C 253 212 597 281 878 212 850 281 1343 

6 FP + LS/OGI 
+ owl additions 
Optton A 299 233 858 268 1126 233 1157 268 1658 

Optton B 250 212 682 244 926 212 932 244 1388 

ojsttonC 203 170 547 215 762 170 750 215 1130 

7 FP + LS/OGI + 
, watershed/fish emphasis 

1536 Optton A 282 226 737 291 1028 226 1019 291 1536 

Optton B 240 210 602 268 870 210 842 268 1320 
OiDttonC 201 195 515 251 761 195 716 251 1162 

8 FP •»• LS/OGI -1-
owl addrtions -<-
watershed/fish emphasis 

1335 Optton A 241 201 667 226 893 201 908 226 1335 

Optton B 200 184 551 206 757 184 751 206 1141 

Optton C 164 152 473 192 665 152 637 192 981 
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Table 10. (continued) 

10 

11 

12 

13 

14 

FS 

R-6 FS and BLM 

BLM' R-5 Total 
(Or/Cal) (Cal) Or Wash ow|2 Cal Or Wash Total 

• Millions of board feet/year of net volume • 

FP -t- LS/OGI + 
owl addrtions + 
managed LS/0G2 

Optton A 282 223 777 262 1039 223 1059 262 1544 
Optton B 245 187 641 240 881 183 886 240 1309 

Optton C 203 170 547 215 762 170 750 215 1130 

FP + LS/OGI + 
owl addrtions -<-
managed LS/0G2 -i-
watershed/fish emphasis 

Optton A 228 186 623 221 844 186 851 221 1258 

Optton B 197 164 523 203 726 164 720 203 1087 

OiDttonC 164 152 473 192 665 152 637 192 981 

FP •»• LS/OGI -I-
owl addftions + LS/0G2 

Optton A 265 207 655 239 894 207 920 239 1366 
Optton B 200 180 529 217 746 180 729 217 1126 

Optton C 168 153 431 192 623 153 599 192 944 

FP + LS/OGI -»• 
owl addfttons -t-
LS/0G2 + watershed/ 
fish emphasis 

Optton A 214 179 518 202 720 179 732 202 1113 
Optton B 163 154 435 185 620 154 598 185 937 

Optton C 134 131 382 167 549 131 516 167 814 

FP -I- LS/OGI + 
owl addrttons -i-
LS/0G2 + LS/0G3 
Optton A 
Optton B 
Optton C 

FP ••• LS/OGI + 
owl ackjftions -i-
LS/0G2 + LS/0G3 -i-
watershed/fish emphasis 

Optton A 
OjDttonB 
Optton C 

[See text-page 10] 

[See text-page 10] 

' We converted all BLM han/est estimates from a 16-foot-tog basis to a 32-foot-log basis to be compatible wfth the 
measures used in State Han/est Reports. 
no estimate total R-6 han/est, add approximately 850 millton board feet to total owl. 

*Using one year's share of the "318" volume as the sale program for Oregon and Washington. 
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Tabte 11 Effeds of changes in sustainable han/est tevel on employment and personal income, by attemative 
and management optton. tor two historto han/est pertods (1980-89 and 1985-89) (a) and the Forest 
Plans -•• ISC strategy (b) as a basis for comparison. 

Aftemative 

No. Identftier Emptoyment Income 

^Thousands 
of jobs 

(a) Two historic han/est periods 

1980-89 

1 High timber 
yieto 

2 Forest Plans 

3 FP-i-
modftied ISC 

4 FP -I- ISC 
Optton A 
Optton B 
Optton C 

5 FP LS/OGI 
Optton A 
OtJtton B 
Optton C 

6 FP •»• LS/OGI + 
owl addrtions 

Optton A 
Optton B 
ojattonC 

7 FP •»- LS/OGI -I-
watershed/fish 
emphasis 

Optton A 
Optton B 
Optton C 

8 . FP + LS/OGI -1-
owl addrtions -<-
watershed/fish 
emphasis 

Optton A 
Optton B 
Optton C 

9 FP + LS/OGI -I-
owl addftions -i-
managed LS/0G2 

Optton A 
ojjttonB 
OjDttonC 

1985-89 

Low High Low High 

7 9 -1 -2 

-11 -14 -20 -26 

-15 -19 -24 -30 

-26 -33 -35 -45 
-30 -38 -39 -49 
-33 -42 -42 -53 

-27 -34 -36 -46 
-30 -38 -39 -50 
-33 -42 -42 -54 

-30 -38 -39 -49 
-33 -42 -42 -53 
-36 -45 -45 -57 

-31 -39 -39 -51 
-33 -42 -42 -54 
-35 -45 -44 -56 

-33 -42 -42 -53 
-35 -45 -44 -56 
-37 -47 -47 -58 

-31 -39 -40 -50 
-34 -43 -42 -54 
-36 -45 -45 -57 

Millions 
of $/yr 

1980-89 1985-89 

Low High Low High 

235 
-360 

-830 
-954 

-1050 

-860 
-966 

-1065 

-940 
-1041 
-1110 

-975 
-1064 
-1120 

-1059 
-1125 
-1170 

442 
-678 

-42 
-637 

-1574 
-1795 
-1980 

-1620 
-1818 
-1989 

-1772 
-1960 
-2103 

-1830 
-2003 
-2123 

-1994 
-2118 
-2209 

-980 -1846 
-1068 -2010 
-1110 -2103 

-1114 
-1231 
-1329 

-1144 
-1243 
-1334 

-1219 
-1318 
-1395 

-1250 
-1341 
-1405 

-1336 
-1402 
-1451 

-79 
-1200 

-480 -903 -757 -1425 

-2096 
-2318 
-2502 

-2150 
-2341 
-2511 

-2294 
-2482 
-2625 

-2355 
-2526 
-2645 

-2516 
-2640 
-2731 

-1258 -2368 
-1345 -2533 
-1395 -2625 
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Table 11. (continued) 

Attemative 

No. Identftier Emptoyment Income 

Thousands Millions 
of jobs of $/yr 

1980-89 1985-89 1980-89 1985-89 

Low High Low High Low High Low High 

10 FP-t-LS/0G1-t-
owl addftions + 
managed LS/0G2 
+ watershed/fish 
enr^jhasis 

Optton A 
ojsttonB 
Optton C 

11 FP -I- LS/OG1 -I-
owl addftions + 
LS/0G2 

Optton A 
OfSttonB 
OpWor\C 

12 FP •»-LS/OGI •»• 
owl addftions -i-
LSJOG2 + 
watershed/fish 
emptiasis 

Optton A 
OfsttonB 
OfsttonC 

13 FP •̂  LS/OGI + 
owl addftions + 
LS/0G2 + LS/0G3 

Optton A 
Optton B 
Optton C 

14 FP -I- LS/0G1 + 
owl addftions -i-

• LS/0G2 ••• LS/0G3 
+ watershed/fish 
emphasis 

Option A 
Optton B 
ojjttonC 

(b) Forest Plans -i- ISC 

1 High Wmber yieto 
2 Forest Plans 
3 FP -»- modftied ISC 

-34 -43 -43 -54 -1085 -2043 -1363 -2565 
-35 -45 -45 -57 -1143 -2152 -1421 -2675 
-37 -47 -47 -58 -1170 -2209 -1451 -2731 

-33 -42 -42 -53 -1040 -1963 -1320 -2485 
-36 -45 -44 -56 -1130 -2128 -1407 -2650 
-37 -48 -46 -59 -1190 -2240 -1467 -2762 

-36 -45 -44 -56 -1120 -2115 -1401 -2637 
-38 -48 -45 -59 -1194 -2248 -1472 -2771 
-39 -49 -48 -61 -1230 -2324 -1512 -2846 

Low 

34 
15 
11 

[See text-page12] 

[See text-page 12] 

High 

43 
19 
14 

Low 

1072 
476 
350 

High 

2018 
897 
671 
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Table 11. (continued) 

Aftemative 
No. toentftier Enptoyment Income 

10 

11 

FP -I- ISC 
Optton A 
OfJttonB 
ojjttonC 

FP •»• LS/OGI 
Optton A 
Optton B 
ojjttonC 

FP + LS/OGI 
-I- owl additions 

Optton A 
Optton B 
Optton C 

FP + LS/OGI •»• 
watershed/fish emphasis 

Optton A 
Optton B 
oiattonC 

FP -»- LS/OGI + 
owl addrtions -<-
watershed/fish emphasis 

Optton A 
Option B 
OjDttonC 

FP -I- LS/OGI + 
owl addrtions + 
managed LS/0G2 

Optton A 
Optton B 
ojjttonC 

FP + LS/OGI -»• 
• owl addfttons-f̂  

managed LS/0G2 + 
watershed/fish emphasis 

Optton A 
Optton B 
Option C 

FP + LS/OGI + 
owl addftions + 
LS/0G2 

Optton A 
Optton B 
Optton C 

—Thousands-
of jobs 

Low 

0 
-4 
-7 

-1 
-4 
-7 

-4 
-6 
-9 

-5 
-7 
-9 

-7 
-9 

-11 

-5 
-7 
-9 

-8 
-10 
-11 

-7 
-9 

-11 

High 

0 
-5 
-9 

-1 
-5 
-9 

-5 
-8 

-12 

-6 
-9 

-11 

-9 
-12 
-14 

-6 
-9 

-12 

-10 
-12 
-14 

-9 
-12 
-15 

Millions 
of $/yr 

Low High 

0 
-116 
-220 

-30 
-130 
-220 

-110 
-204 
-292 

-145 
-229 
-290 

-222 
-288 
-340 

-150 
-231 
-292 

-248 
-306 
-340 

-210 
-293 
-360 

0 
-220 
-400 

-54 
-240 
-420 

-211 
-384 
-549 

-289 
-428 
-520 

-418 
-542 
-635 

-272 
-435 
-549 

-467 
-577 
-635 

-389 
-552 
-666 
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Table 11. (continued) 

Aftemative 

No. Identftier Emptoyment Incxjme 

Thousands — — Millions 
of jobs of $/yr 

Low High Low High 

12 FP-1^ LS/OGI-H 
owl addftions + 
LS/0G2 -i-
watershed/fish emphasis 

Optton A -9 -12 -297 -560 
Optton B -11 -14 -357 -673 
Optton C -13 -16 -400 -750 

13 FP -t- LS/OGI + 
owl acklrtions -f-
LS/0G2 + LS/0G3 

Optton A [See text-page 12] 
OfsttonB 
OiDttonC 

14 FP + LS/OGI + 
owl addrtions -i-
LS/0G2 -1- LS/0G3 [See text-page 12] 
watershed/fish emphasis 

Optton A 
ojsttonB 
OjDttonC 
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Tabte 12. Possible yeariy toss of Douglas-f ir/westem hemtock LS/OG to 
han/esting on nine Nattonal Forests and five BLM Distrids in 
westem Washington and Oregon. 

Han/est 
level, 

billtons of 
board feet 

1000s 
acres 

cut/year' 
Square mi. 
cut/year' 

Total Unreserved 
LS/OG LS/OG 

% removed/year 

0.5 9.5 14.8 0.2 0.4 

1.0 19.0 29.7 0.4 0.8 

1.5 28.5 44.5 0.6 1.2 

2.0 38.0 59.4 0.9 1.6 

2.5 47.5 74.2 1.1 2.0 

3.0 57.0 89.1 1.3 2.4 

3.5 66.5 103.9 1.5 2.8 

4.0 76.0 118.8 1.7 3.2 

4.5 85.5 133.6 1.9 3.6 

5.0 95.0 148.4 2.1 4.0 

' /Assuming that 85 percent of the han/est comes from Dougtes-fir/westem 
hemtock LS/OG and the volume/acre is 45.000 board feet. 
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FIGURES 

Define Universe of LSADG 
(Assemble and compare data bases) 

Assess Contribution of Congressionally Protected Areas 
(Determine quantity and quality of LSADG forest) 

Map and Classify Significance of 
LS/OG Forest on Remaining Area 

Refine Map Units and Classifications 

Review by Scientific Panel 
(Assess for consistency with Panel direction 

and integration with adjacent areas) 

Map Most Significant (LS/OGI) and 
Significant (LSADG2) Forest Areas 

kjentify Owl Additions 
(Determine acres to be added to LS/OGI to meet ISC 

standards for spotted owl consen/ation areas) 

I 
kJentify Key Watersheds (Determine watersheds with habitat 

for sensitive salmon spades and stocks, othar stocks, 
high-quality water and fish habitat, and key river corridors) 

Review and Atteraticxi by Scientific Panel 

Map of LS/OG Forest Network 

Figure 1. Major steps in mapping 
ecologically significant LS/OG for­
est ecosystems. Consult the 
report's "List of Abbreviations" as 
necessary. 
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, , 4 i t T a • 10 II 12 u i< 

Alternative 

Figure 2. Probability, by altemative and manage­
ment option (A. B, C), of (a) retaining a functional 
LS/OG forest network, (b) ensuring viable popula­
tions of northiem spotted owls, (c) providing nesting 
tiabitat on federal land for matbled murrelets, (d) 
providing t)ab'itat on federal land for ottier LS/OG-
associated species, and (e) providing ttabitat on fed­
eral land for sensitive fisti species and stocks. In (e), 
actual ratings for Alternatives 2 and 3 vary from VL 
to L depending on waterstied and administrative 
unit See Table 7 for explanation of abbreviations 
and a description of ttie risk-analysis scale; consult 
the report's "List of Abbreviations" as necessary. 
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(a) c 

(b) 

O 

B o O • • • 9 • • • 

A o o o o o ® # m • 

C o o o • ® o o • o • 

B o o o o o m o • 

A o o o o o m o • 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Alternative 

O Meets at least "M" (medium) probability 

Meets at least "MH" (medium-high) probability 

Meets at least "H" (high) probability 

Figure 3 Altematives. by management option (A. B. C). that have at least a medium probability of (a) retaining a 
functional LS/OG forest network and (b) ensuring viable populattons of northem spotted owls and providing 
habitat on federal land for marbled murrelet nesting, other LS/OG-associated species, and sensitive fish species 
and stocks. See Table 7 for explanation of abbreviations and a description of the risk-analysis scale; consult the 
report's list of Abbreviations" as necessary. 
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A P P E N D I X A : Letter of instructions to the Scientific Panel on 
Late-Successional Forest Ecosystems from 
Reps. E. (Kika) de la Garza, Walter B. Jones, 
Gerry E. Studds, and Harold L. Volkmer 

E (KIKA) OE LA GAAZA. TEXAS, 
CHAIRMAN 

WAI.TU n. jotrts. Hoimi CAMMJHK 
V t C l CHAIftMAN 

GEOftCC f . BAOWN. J K , CAUFOfVOA 
CMAftL£S HOSE. NORTM CAAOUNA 
G U N N I N G U S H OKLAHOMA 
LCON 1 f ANCTTA. C A U K M M A 
J t t W Y HUCKA0Y, LOUISIANA 
OAN GUCKUAM. KANSAS 
C H A A I S W . S T I N H O L U . TEXAS 
HAAOLO L VOUCMEA. M ISSOUM 
C H A A I ^ HATCMEA. CEOAGIA 
A O a M T A U O f l . SOUTH CAAOUMA 
HAALCV a STAGGERS. J R . W t S T V IACmtA 
J t y O i M . V W G M I A 
TIMOTHY X PCNMT. MIHNCSOTA 
AlCMAAO H. S T A U M G S . IDAHO 
DAVID R. H A C U . n W A 
J tM JOMTZ. WOIANA 
TIM JOHMSON. SOUTH DAKOTA 
• E N MGHTHOASE C A M P V E U . COLDAAOO 
M K E ESfnr, MISSISSIP f l 
S U . SAAPAUUS, TEXAS 
J I U L LONG. MOIANA 
G A f t r CONOTT, CAUFOAMA 
COUJN C PCTIASON. MINNESOTA 
CALVIN M DOOLEY. CAUFOANtA 
U fCHAO. X K O m S K L OAEGON 

•m.̂ . ItlouBC of 1Upr£SEnt9tit)CS 
Committtt on 3firinilnnt 

"Rflom ijoi. tongoortJi tmK ©fTw Pnadins 

D̂aslunjgton, B£ lojij 

T O M C O L E I A A N . M I S S O U R I . 

R A N K I N G M I N O R I T Y M E M B E R 
AON MAALENtL MONTANA 
LAAAV X HOPKINS. KEKTXtCKY 
PAT AOWRTS. KANSAS 
U X EMCftSON. MISSOURI 
%tO M O W U O H . WASHMGTON 
STEVC CUNOCRSON. WISCONStN 
TOM LCWU. a o R n ) A 
AOeCITT r. p o n SMTTK OREGON 
LAART COMB C ST. TEXAS 
W A U Y KCAGCA. CAUFORMA 
JAMCS T. W A L S K H f W YORiC 
DAVE CAMP, MICHIGAN 
WAYNE AUAAO. C O L O A A O O 
H J . RAAAETT. NEBRASKA 
J M NUSSLE. IOWA 
JOHN A. ftOCHNEA. O M O 

May 22, 1991 

OIANNC rowcu. 
tTA#f OMCCTM 

vtKMf Huean. 
o « r couKsn. AMO 
UaSLATIVC OtItfCTCm 

OCNMS C. UMtOIT 
tmntUTf STAM OIMCTOR 

TIUT AX Na 
P02} 23»-«ei0 

Dr. Norman Johnson 
Department of Forest Resources 
Peavy H a l l 108 
Oregon State U n i v e r s i t y 
Cor^-'allis, OP. <37331 

Dear Dr. Johnson: 

As a follow-up t o your meeting w i t h Members and s t a f f from 
the Committee on A g r i c u l t u r e and the Committee on Merchant Marine 
and Fisheries l a s t week, we are w r i t i n g t o request your f u r t h e r 
assistance i n helping t o resolve issues associated w i t h the 
management and p r o t e c t i o n of old-growth f o r e s t s and the northern 
spotted owl i n the P a c i f i c Northwest. 

We would l i k e your assistance i n helping t o i d e n t i f y o l d -
growth f o r e s t areas i n the region, in c l u d i n g a f f e c t e d forests i n . 
Northem C a l i f o r n i a . S p e c i f i c a l l y , we ask t h a t you evaluate 
d i f f e r e n t approaches f o r p r o t e c t i n g e c o l o g i c a l l y - s i g n i f i c a n t old 
growth and l a t e successional ecosystems, species, and processes, 
i n c l u d i n g , but not confined t o , spotted owls. These approaches 
should include the establishment of a regional reserve and 
changes i n e x i s t i n g f o r e s t management practices. 

For each a f f e c t e d f o r e s t and BLM d i s t r i c t , we ask th a t these 
old-growth areas be i d e n t i f i e d and mapped as a graded series from 
most t o l e a s t important f o r achieving the stated o b j e c t i v e s ^ I n 
a d d i t i o n , we ask t h a t you develop recomaeiided g;iiOelines fOo. 
managing unreserved lands associated w i t h a l t e r n a t i v e 
c o n f i g u r a t i o n s of the reserve, and t h a t you qua n t i f y the e f f e c t 
t h a t each a l t e m a t i v e w i l l have on timber harvest l e v e l s i n the 
af f e c t e d areas. For c l a r i t y , we would also request t h a t you 
st a t e e x p l i c i t l y the assumptions t h a t underlie the a l t e m a t i v e s 
you develop. 

While we recognize t h a t t h i s i s a considerable undertaking, 
your knowledge of the region and your expertise i n these matters 
can be extremely valuable t o the Committees as we grapple with 
the p o l i c y issues a f f e c t i n g the region. We encourage you to 
s o l i c i t the assistance of others who may be h e l p f u l i n t h i s 
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Dr. Norman Johnson 
May 22, 1991 
Page 2. 

endeavour, including resource personnel from the Forest Service, 
Fish and W i l d l i f e Service, and the Bureau of Land Management. To 
f a c i l i t a t e t h i s , we are also w r i t i n g the heads of each of these 
agencies t o request t h e i r cooperation i n t h i s regard. 

As you know, t h i s complex issue could have a s u b s t a n t i a l 
impact on the residents and natural resources of the region. 
Your willingness t o lend f u r t h e r assistance t o the Committees i n 
helping t o i d e n t i f y a l t e r n a t i v e s which can aid the Members i n 
deciding the p o l i c y questions before us i s g r e a t l y appreciated. 

Best personal regards. 

t 

Walter B. Jones 
Chairman 
Committee on Merchant Marine, 

and Fisheries 

S i n c e r e l y , 

E (Kika ) de latJGarza 
Chairman 
Committee on A g r i c u l t u r e 

Gen 
Chad 
Subc^mmittee^n Fisheries and 

W i l d l i f e Conservation and the 
Environment 

Harold L. Volkmer 
Chairman 
Subcommittee on Forests, 

Family Farms, and Energy 

cc: D. Cy Jamison 
F. Dale Robertson 
John Turner 
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A P P E N D I X BiMaps detailing LS/OG, owl additions, and key 
watersheds for the owl forests of Washington, 
Oregon, and northern California 

In a map packet attached to the back cover, 
you will firKl for each state a map and three overlays: 

Base map: County lines. National Forests, Wilder­
ness. National Parks, LS/OGI areas; Oregon Cas­
cades Recreation Areas for Oregon only 

Overlay #1: Owl addittons (purple) 

Overlay #2: LS/0G2 areas (orange) 

Overlay #3: Key watersheds (blue) 

To register the base map for a state with one or more 
overlays, we suggest that you first line up the state 
name at the top of the map and overlays and then line 
up the state boundary. 

NOTE: BLM land that did not overlap with LS/OGI 
areas on the base map was too fragmented to show. 
Also, the LS/OG areas, owl additions, and key water­
sheds in Califomia for the Rogue River NF and 
Siskiyou NF are shown on the Oregon base map and 
overlays. 
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A P P E N D I X C : status of L S / O G forest and other lands on nine 
National Forests in western Washington and 
western Oregon and five BLM Districts in 
western Oregon in existing agency plans and 
among other land allocations 

(a) National Forest (LS/OG forest equivalent to Pacific Meridian Resources "potential old growth") 

Potential 
Other forest Proportion. 

aher Forest + LS/OG 
species Young Cut- Total Non­ non­ of 

DF/WH1 groups Total conifer over forest forest forest total foresi 

— M acres 
Available for 
han/est in 
Forest Plans 

LS/OGI 642 86 728 528 312 1568 — 1568 0.46 
Owl additions 75 26 101 131 92 324 — 324 0.31 
LS/0G2 311 56 367 274 166 807 — 807 0.45 
Other 566 122 688 825 292 1805 — 1805 0.38 

Total available 1594 290 1884 1758 862 4504 — 4504 0.42 

Wittidrawn in 
Forest Plans^ 

LS/OGI 711 105 816 445 35 1296 281 1577 0.63 
Owl additions 99 62 161 152 14 327 111 438 0.49 
LS/0G2 317 88 405 204 17 626 137 763 0.65 
Other 559 173 732 799 97 1628 782 2410 0.45 

Total withdrawn 1686 428 2114 1600 163 3877 1311 5188 0.54 

All Nattonal 
Forest lands 

LS/OGI 1353 191 1544 973 347 2864 281 3145 0.54 
Owl addittons 174 88 262 283 106 651 111 762 0.40 
LS/0G2 628 144 772 478 183 1433 137 1570 0.54 
Other 1125 295 1420 1624 389 3433 782 4215 0.41 

Total 3280 718 3998 3358 1025 8381 1311 9692 0.48 

' DF = Douglas-fir 
WH = Westem hemlock 

2 For this table only, approxiinately 500 M acres of withdrawn lands classified as LS/OGI, owl additions, and 
LS/0G2 shoukj actually be in the "other category. 
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(b) BLM Districts (LS/OG forest equivalent to age 81 -t-) 

Age, years 

121 + 81-120 0-80 
Total 
forest 

Proportton, 
LS/OG of 
total forest 

Available for 
harvest in 
District Plans 

M acres— • 

LS/OGI + 
owl additions 222 

LS/0G2 72 
Other 223 
Total available 517 

Withdrawn in 
District Plans 

LS/OGI + 
owl ackJitions 125 

LS/OG2 55 
Other 93 
Total withdrawn 273 

All District lands 
LS/OGI + 

owl ackJitions 347 
LS/OG2 127 
Other 316 
Total 790 

82 
19 
87 

188 

45 
15 
42 

102 

127 
34 
129 
290 

316 
57 
490 

863 

68 
27 
138 

233 

384 
84 
628 
1096 

620 
148 
800 

1568 

238 
97 
273 

608 

858 
245 
1073 

2176 

0.36 
0.48 
0.28 

0.33 

0.52 
0.57 
0.34 

0.45 

0.40 
0.39 
0.30 
0.36 
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A P P E N D I X D: Key watersheds and their associated fish 
species and stocks 

Steelhead 
trout Coho 

Salmon 

Forest/watershed' Sum Win 

Chinook 

Spr Sum Fal Win 

Sea-run 
cutthroat ReskJent Bull 

trout trout trout Other 

Washington 

Mt. Baker-Snoqualmie NF 
23 White R. P P P X 
24 M. Fork 

Snoqualmie R. P C2 
25 Skykomish R. P P P P X P(8) 
27 Deer Cr. X P P 
28 N. Fork 

Stillaguamish R. P P X P(8) 
26 S. Fork 

Stillaguamish R. P P X P(8) 
29 Sauk R. P P P P X P(6,8) 
30 Suiattle R. P P P P X P(6,8) 
31 S. Fork 

Nooksack R. P P X P(6) 
32 N. Fori< 

Nooksack R. P P X P(6) 

Gifford Pinchot NF 
01 Wind R. 
02 E. Fork Lewis R. 
04 Stouxon Cr. 
06 Lewis R. 
08 N. Fori< Cispus R. 
10 Clear Folk of 

Cowlitz R. 
07 Upper Cispus Cr.2 
09 Packwood Lake & 

associated streams 
05 White Salmon R. 
03 Little White SalnfKxiR. 

Okanogan NF 
^0 Twisp R. 
21 Eariy Winters Cr. 
21 Upper Methow R. 
22 Chewach R. 2 

P 
P 

X 
X 
X 
X 

Olympto NF 
33 Wynoochie R. P 
34 Satsop RXanyon R.2 P 
35 Skokomish R. 
36 Duckabush R. 
37 Dosewallips R. 
38 Dungeness R. 

X 
X 

X 
X 

P 
P 
P 

P 
P 
P 
P 

X 
X 

P 
P 
P 

P 
P 

P 
P 

P 
P 
P 

C2 

C2 

C2 

Cl 

P(6),X(8) 

X(6) 
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Appendix D. (continued) 

Forest/watershed ̂  

Steelhead 
trout Coho 

Salmon 
Chinook 

Sum Win Spr Sum Fal Win 

Sea-mn 
cutthroat 

trout 
Restoent 

trout 
Bull 
trout Other 

39 Elwha R. 
40 Soleduck R. X 
41 CookCrTMcCaBaCr. 

Washington (continued) 

X X X(6,8)40 
P(9) 
X(10) 

Wenatchee NF 
11 Tieton R. 
12 Rattlesnake Cr. 
13 Bumping-

American R. 
14 Cle ElumR. 
15 Ingalis Cr. 
16 Misston Cr. 
17 Icicle Cr. 
18 Upper 

Wenatchee R.3 
19 Entiat R. 

X 
X 

X 
X 

P 

P 

P 
P 

P 
P 
P 

X 
X 

X 
X 
X 

X 
X 

P(9) 

Cl 

P(9) 

Siskiyou NF 
02 Winchuck R. P X 

Chetco R. 
03 Emily Cr. P X 

Rogue R. 
06 Taytor Cr. X 
07 Quosatana Cr. X P 
08 Shasta Costa Cr. X P X 

Illinois R. 
05 Grayback Cr. P X 

. 05 Cave Cr. P 
04 Upper Sucker Cr. P 
01 Upper E. Fori< 

Illinois R. P X 
09 lawson Cr. P 
10 Silver Cr. P 
11 Indigo Cr. P 

12 Elk R. P X 
Sixes R. 

13DryCr. X 
14 S. Fork Coquille R. P X X 

Oregon 

X 

X 

X 
X 

P 
P 

P 
X 
X 
X 
p 

p 
p 

X 

X 

X 
X 

X 
X 
X 
X 

p 
p 

p 
p 

p 
p 
p 
p 
p 

Cl 
Cl 
Cl 

X(6) 
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/Vppendix D. (continued) 

Forest/watershed^ 

Steelhead 
trout 

Sum Win 

Salmon 
Coho Chinook 

Spr Sum Fal Win 

Sea-run 
cutthroat 

trout 
ReskJent 

trout 
Bull 
trout aher 

X 
X 
X 
X 

Umpqua NF 
25 S. Umpqua R. P 

N. Umpqua R. 
26 Calf Cr. P P 
27 Copeland Cr. P P 
31 BouUer Cr. P P 
30 Steamboat Cr. P P 
28 Deceptton Cr7 P 

Wilson Cr. 
29 N. Umpqua R. 

Corridor2 P P X 

Rogue River NF 
Applegate R. 

15 Palmer Cr. P P X 
16 Beaver Cr. P P X 
17 Yale Cr. P P X 
18 Little Applegate R. P X 

Siuslaw NF 
Lower Umpqua R. 

32 Franklin Cr. P X 
Smith R. 

33 Wassen Cr. P X 
34 N. Forte Smith R. P X 

Siuslaw R. 
35 Sweet Cr. P X 

36 Cummins Cr. P P 
36 Big Cr. X P 
36 Rock Cr. P P 
36 Ten Mile Cr. X P 
38 Drift Cr.-Alsea R. P P 
39 Drift Cr.-Siletz R. X P X 
40 Three Rivers P P 
. 41 Powder Cr. X P 

41 Niagara Cr. X P 
42 Limestone Cr. X P 
42 BouUer Cr. X P 
42 Tony Cr. X P 

37 Yachats R. X X 

Winema NF 
19Ctover Cr. 
20 Raintx)w Cr. 
22 Cherry Cr 
23 Seven Mile Cr. 

Oregon (cxintinued) 

X X 

P 
P 
P 
P 

P 

P 

X 
X 

p 
p 
p 

X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X(7) 

p 
p 
p 

Cl 

X(6) 

p 
p 

X 
X 
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Appendix D. (continued) 

Forest/watershed' 

Steelhead 
trout Cotio 

Salmon 
ChincMk 

Sum Win Spr Sum Fal Win 

Sea-run 
cutthroat Restoent Bull 

trout trout trout aher 

24 Evening Cr. 
21 Peltoan Butte 

Oregon (continued) 

Cl 

Deschutes NF 
53 Odell Cr. 

Upper Deschutes R. 
54 Lava Lake to Crane Prairie 2 
55 Cultus Cr. 
58 Tumalo Cr. 
59 Squaw Cr. 
61 Metolius R. 
52 Marsh Cr. 

Deschutes R. 
56 Dilman Meactows to 

La Pine Rec. Area 2 
57 Bonhan Falls Camp to 

Dilton Falls 2 
60 Three Creeks Meadows 

& Creek 2 

Willamette NF 
43 Fern Cr.-Shady Del 
44 N. Fork of Mtodle 

Fork of Willamette R. 
50 Upper N. Fori< 

Santiam R. 
51 Upper Little N. 

Fork Santiam R. P P 
McKenzie R. 

45 S. Fork McKenzie R. P 
46 Horse Creek 

47 Lost CrTScott Cr. 
48 BoutoerCr. 
49 Upper McKenzie R.̂  

Mt. Hood NF 
63 Collawash R. 
62 Clackamas R.2 

Conrtoor P P 
65 Oak Grove Fork 

Corridor 2 P P 
64 Fish Cr. P P 

66 Roaring R. P 
68 Salmon R. P P 
69 White R.S 
70 Fifteen Mile Cry X 

Ramsey Cr. 

P 

P 

X 
X 
X 
X 

P 
P 
P 
P 

X 
P 
P 
P 
P 

P 

P 

P 

P 

P 

P 

P 

P 
P 
P 

X 
X 

X(7) 

Cl 

C1 

X 
X 
X 

X(5) 
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/Appendix D. (continued) 

Forest/watershed' 

Steelhead 
trout 

Sum Win 

Salmon 
Coho Chinook 

Spr Sum Fal Win 

Sea-run 
cutthroat 

trout 
Restoent 

trout 
Bull 
trout aher 

72 W. Forte Hood R. X X 
67 Eagle Cr. P P 
71 Miller Crypive Mile CrV 

Eight Mile Cr. X 

MendtoirK) NF 
01 Thatcher Cr. P 
02 Black Butte R. P 
03 Mtodle Fort< Eel R. X 

Shasta-Trinity NF 
04 McCtoud R. 

Trinity R. 
05 S. Fork Trinity R. X P 
06 New River X P 
07 N. Forte Trinity R. X P 
08 Canyon Cr. X P 

Six Rivers NF 
Trinity R. 

10 Horse LintoCr X P X 
11 Tish Tang Cr. X X 
12 Mill Cr. X X 
09 Lower S. Forte 

Trinity R. X P 
Klamath R. 

13 Red Cap Cr. X X 
14 Boise Cr. X X 
15 Bluff Cr. X X 
16 Blue Cr X X 

17 Smith R. P P 

Klamath NF 
18 Salmon R. X P 

19 Wooley Cr. X 
Klamath R. 

20EikCr. X P 
21 Dilton Cr. X P 
22 Clearer. X P 
23 Indian Cr. X P 
24 Beaver Cr. P 

Oregon (continued) 

California 

X 
X 
X 
X 

X 
X 

P 
P 
P 
P 

P 
P 
P 

P 
P 

P 
P 
P 
P 
P 

P 

P 

Cl 
Cl 

X(5) 

C1 
Cl 
Cl 

Cl 

Cl 
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Appendix D. (continued) 

Key to appendix abbreviations: 

P Present in streams of watershed 
X Identified as at risk or declining by the Endangered Fish Committee of the 

Amertoan Fisheries Society 

C1 High-quality water source 
C2 High-value fishery 

Sum Summer race 
Win Winter race 
Spr Spring race 
Fal Fall race 
5 Redband trout 
6 Chum salmon 
7 Oregon chub 
8 Pink salnnon 
9 Sockeye salmon 
10 Olympic mud minnow 

^ Nunrjbers reference the watersheds for each state on 1/2 inch to the mile t»ase maps delivered to the 
Agriculture Committee. 

21/4 mile no-han/est area on each stoe of stream. 

3 includes Wenatchee R., White R., Napeequa R., and Chiwawa R. 

* Includes Kink Cr., Sweetwater Cr., Anderson Cr., Olallie Cr., DeerCr. to Fritz Cr. Confluence 

5 includes Rock Cr.. Badger Cr., Tygh Cr., and Jordan Cr. 

Comrrwn Name Scientifto Name 

Chinook salmon Oncortiynchus tshawvstcha 
, Coho salmon 0. kisutch 
Steelhead trout Q. mykiss 
Sea-mn cutthroat trout O. clarteii clarieii 
Sodkeye salmon O. neriea 
Chum salmon 
Pink salmon O. gorbuscha 
Redband trout O. mykiss gibbsi 
Bull trout Salvenlinus confluentus 
Oregon chub Oregonichthys crameria 
Olympic mudminnow Novumbra hubbsi 
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A P P E N D I X E : Reasons for reducing the Region 6 harvest 
levels 

We reduced the harvest levels in the final For­
est Plans for the owl forests in Region 6 by 15 percent 
for the foltowing reasons: 

(1) We were asked by the Committees to report 
realistic, sustainable harvest levels for the al­
tematives we constoered. 

(2) The harvest levels in the Forest Plans repre­
sent "upper limits" derived from FORPLAN 
and other modeling done by the Region 6 
Nattonal Forests which were anticipated to 
be further refined during implementation. 
The recognitton of these levels as upper lim­
its is reflected in some "Records of Deciston" 
for the Nattonal Forest Plans, such as that 
for the Rogue River Nattonal Forest, which 
states (page 6): "The average annual ASQ 
[allowatile sale quantity]...of timber under 
this plan is the upper limit of chargeable 
wood to be soto from suitable timber land 
during the first decade of the planning pe­
riod. It is not an actual proposal for timber 
sale offerings. The annual timber sale offer-
irigs...depend on budget appropriations, mul­
tiple-use objectives, and market conditions."^ 
[Italtos ours.] 

(3) The analysis conducted with FORPLAN and 
related models was able to recognize only a 
portton of the standards and gutoelines for 
implenwnting the Forest Plans: (1) the envi­
ronmental protectton requirements that must 
be met during timt>er sales, and (2) the provi­
ston of outputs other than timber such as big 
game and scento quality (the "multiple-use 
objectives" named above). Forest planning 
with FORPLAN has been especially deftoient 
in representing the spatial requirements in 
these standards and gutoelines. such as the 
dispersion of han/est units across the land­
scape to meet "adjacency requirements" and 
watershed objectives, the spatial distributton 
of cover and forage for big game, and the 
shaping and distritxjtton of han/est units to 
nneet scento objectives. With the decade-
tong restrictton on harvest in roadless areas, 
the Nattonal Forests have concentrated their 
harvests outside these areas. Because 
many roadless areas have been witlxfrawn 
from timber productton in the Forest Plans, 
the Nattonal Forests must retum once again 
to parts of the Forests that prevkxjsly have 
been heavily cut. The spatial feasibility and 
placement of sales thus become a central 

constoeratton, and FORPLAN's deficiency in 
dealing with such issues can lead to an 
overestimate of han/est capability.^ 

(4) The Nattonal Forests have tjeen instmcted 
by the Chief of the Forest Service that 
achieving the standards and guidelines must 
take precedence over achieving the ASQ: 
There will continue to be professtonal chal­
lenges to produce timber and other outputs 
while meeting standards and guidelines. 
Monitoring and evaluatton are essential ac­
tivities to ensure both that the standards and 
guidelines have been properiy set and that 
they are being met. There shouto be no 
ctoubt in anyone's mind about whtoh takes 
precedence if there is a cohfltot between 
standards and guidelines and program out­
puts; we expect every project to be in full 
conripliance with standards and guidelines 
set forth in Forest plans."^ 

In the Record of Deciston for the Rogue 
River Nattonal Forest (page 6), as an ex­
ample, the Regional Forester recognized 
this instmctton when he sato, "I realize that 
ASQ volumes have a way of becoming a 
rigid target. My instmcttons to the Forest 
Supervisor are that Forest Standards and 
Gutoelines are not to be violated or compro­
mised to attain the ASQ volume."^ 

(5) In addition to inconsistencies between the 
standards and guidelines and the ASQ, 
overestimates in the han/est level may be 
come from unrealistto estimates of the tim­
ber yield that will result from han/est. Nu­
merous forests have begun to experience 
difftoulty in achieving the volume/ac^e har­
vested or finding the acres of mature timber 
for harvest that were assumed in Forest 
Plan nfKxJeling. 

(6) As the National Forests of Regton 6 have 
begun to implement the Forest Plans, nu­
merous experiences have led us and many 
FS specialists and planners to conclude that 
it will be diHtoutt—and probably impossible— 
to achieve the ASQs in the Forest Plans on 
a sustainable basis while meeting all stan­
dards and gutoelines, given the condition of 
these forests. As an example, the Fremont 
Nattonal Forest in late 1990 issued a press 
release giving 15 reasons why it wouto be 
difftoult to achieve the ASQ.* Many of these 
reasons involved the inability to achieve si-
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multaneously the standards and gutoelines 
of the Forest Plan and the ASQ of the Plan. 

These corxAjsions may partly come from in­
adequate representatton of the standards 
and gutoelines in forest planning and partly 
from a difference in interpretatton of the 
standards and gutoelines between those 
who constmcted the Plans and those who 
implement them. Because of the complex­
ity of the problem being addressed and the 
ever-changing mixture of legal restricttons 
on Nattonal Forest timber harvest, it is diffi­
cult to test whether the han/est levels in the 
Plans can be met given the standards arto 
gutoelines that must prevail. We believe 
that the sustainable ASQ for the Nattonal 
Forests in Region 6 may be 10-20 percent 
less than the levels stated in the Forest 
Plans. Thus, for our purposes here, we re­
duced the ASQs in the Forest Plans for the 
Region 6 owl forests by 15 percent. 

*USOA Forest Service. 1990. Final environmental impact statement 
for the land and resource mangement plan, Rogue River National 
Forest. 

*For more discussion on the inadequacy ot FORPLAN in repre­
senting spatial relationships, see Johnson. K. N. 1990. C^sider-
ation o( watersheds in biig-term forest planning models: the case 
of FORPLAN and ite use on the National Forests. Presented at the 
Symposium on New Perspectives on Watershed Management 
Univ. of Washington. Seattle. (Available from the author at Depart­
ment of Forest Resources. Peavy Hall. Oegon State University, 
Corvallis. OR 97331. until the proceedings appear.) 

F̂lobertson. F. D. February 23, 1989. Forest plan implementation. 
Letter to Regional Foresters. 2 p. 

F̂remont Nalional Forest. November 16. 1990. Fremont National 
Forest Plan monitoring. 2 p. 
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A P P E N D I X F : Memo to K. Norman Johnson from Brian J . 
Greber, Associate Professor, College of 
Forestry, Oregon State University, dated July 
15,1991, regarding economic impacts of 
harvest changes 

My recent worte has indtoated that we can as­
sociate a one millton board foot change in timber har­
vest in Oregon with the foltowing economto impacts: 

Timber Industry Jobs 

aher Manufacturing Jobs 

Non-Manufacturing Jobs 

Total Jobs 

5.1 - 5.9 Jobs/MMBF 

1.8- 4.0 Jobs/MMBF 

1.9- 4.6 Jobs/MMBF 

10.7-13.6 JobsAiMBF 

lrKX)me 
(Thous. 1988 #'s) 340 - 640 Thous. $'s/MMBF 

Son\e items to note in interpreting these num-
t>ers: 

(1) The han/est is expressed in terms of votonoes as 
measured by the Scribner tog mle—not by pro­
cessed volumes. 

(2) The timber industry jobs include logging, 
sawmilling, veneer and plywood, and 
remanufactured wocxi products; they do not in­
clude the forestry sen/toes sector (e.g., tree 
planters), the public agencies, proprietors, or 
tmckers who are not directly employed by a tim­
ber industry firm. Thus these are consen/ative. 

(3) The ottier jobs do not include proprietors, so 
they too are conservative. If I had to guess at 
the impact on proprietors, it wouto t>e to add as 
much as 10% to these emptoyment impacts. 

(4) The range on timber jobs is related to the sever­
ity of the han/est reductton—small changes = 
small impacts, large changes = large impacts. 
Note that these are marginal changes and 
hence jot)s/MMBF do not equal the historto aver­
age emptoyment divtoed by the historto average 
harvest. 

(5) The range on other jobs is related to the health 
of the economy—a healthy economy «= t>etter re-
emptoyment opportunities = tower impact multi­
plier. 

(6) Total iobs does not equal the sum over the oth­
ers in this table because the ends of the ranges 
dto not necessarily correspond to the same 
simulatton. 

(7) Income impacts reflect (a) displaced worteer in-
come, (b) worteers re-employed at tower wages, 
and (c) potential impacts of "ccx)ling" the labor 
marteet through increased supplies of labor. This 
figure ctoes not inctode proprietor or corporate 
income. 
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A P P E N D I X G : Characteristics of forests on the east side of 
the Cascaide Range 

Human Impacts on Stand 
Development 

Two kinds of human activities have shaped 
east-stoe forests since the eariy 1890s: (1) fire sup­
presston, and (2) partial cutting. Both have had a 
profound impact on the LS/OG forests east of the 
Cascade Range. 

tower valued, shade-tolerant white fir now n^kes up 
much of the restoual stand across large areas. 

These shade-tolerant species often have thin 
t>arte that makes them susceptible to injury during par­
tial cutting. Such injuries serve as natural avenues for 
a variety of stem and root diseases that have left 
many restoual stands badly crippled and in a state of 
decline. 

Fire Suppression 

East-stoe forests developed under a natural 
fire regime of t>oth tow-intensity undert)ums and in­
tense crown fires whtoh created a variety of stand 
stmctures and landscape pattems. This fire regime 
varied geographically with changes in vegetation and 
ecx>logtoal prcx:esses. Relatively few east-stoe forest 
stands are (or ever were) over 400 years oto (though 
some indivtoual trees are otoer) because of the dry 
climate and attendant natural fire history. Only on 
relatively wet sites or in habitats with coto, snowy win­
ters can stands over 400 years oto be expected. 

Frequent but relatively tow-intensity fires kept 
stand stm<:tures open and favored fire-tolerant serai 
species such as ponderosa pine, westem larch, west­
em white pine, and Douglas-fir. However, fire-control 
efforts since the earty 1890s have signiftoantly altered 
the natural fire regime. Consequently, the stmcture 
and compositton in many east-side forests have 
changed dramattoally over the past 80 years (fire con­
trol became more effective after 1945)—fire-adapted 
tree species have been replaced by those n\ore com­
petitive and shade tolerant but less fire tolerant. Thus, 
thtokets of speĉ tos such as white fir now predominate 
in the understories of many stands. 

Partial Cutting 
Many sites have been selectively togged (in 

many cases, "high graded") several times, especially 
at tower elevatton, as the result of relatively acces­
sible tertain and mixed-species stands. Much of that 
togging involved the selective removal of the highest 
valued trees, such as ponderosa pine. 

Selective han/est of this large, high-value, fire-
tolerant species has accelerated the change in forest 
stmcture from relatively open single- or two-storied 
stands of fire-tolerant species to denser multilayered 
stands mainly of shade-toterant species. Recent har­
vest has continued this focus on the higher valued 
overstory, often removing it in its entirety. Thus, the 

Current Conditions and Future 
Prospects 
(1) Dense, multilayered stands of shade-tolerant 

spectos are much more prone to damage from 
defoliating-insect outbreaks and various root and 
stem diseases. Indeed, these forests are now 
undergoing repeated, ongoing outbreaks of de­
foliating insects and baric beetles. As a result, 
the existing forest has t>een described as "un­
raveling" over millions of acres. 

High fuel accujnujlattons resulting from well-
intenttoned fire control over 50 or so years en­
sure nore intense and destmctive fires than 
would occur naturally. Extensive fires have 
empted over the past several years, and very 
hot fires covering extensive areas are antic î-
pated over the next several years. 

Because of these changes, activities such as 
prescribed buming and thinning may be neces­
sary in attempts to restore the natural fire-de­
pendent plant communities and nnaintain or de­
vetop LS/OG characteristtos (including btologi-
cal and stmctural diversity). Such an effort could 
involve up to 250,000 acres a year. 

(2) Steep environmental gradients result in great di­
versity of plant communities and more rapid 
geographto changes in vegetatton. Moreover, 
climate, soils, amounts and seasonal distributton 
of precipitatton, and soil devetopment are highly 
diverse. Thus, sites and vegetatton are fre­
quently more variable per landscape unit on 
east- than west-stoe forests. 

(3) Ecosystems on the east stoe are less productive 
and rrxire fragile (less resiltont and resistant to 
disturtiance) than those on the west stoe of the 
Cascades because of climate and greater envi­
ronmental stress. Thus, management activities 
suitable for west-stoe forests often do not yieto 
satisfactory results when applied to east-side 
forests. 
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(4) Plant communities on the east stoe have a finer 
textured mosato across the landscape than 
those on the west stoe of the Cascades because 
of the more demanding environment. Hence, 
very different types of vegetatton lie in dose jux-
tapositton, eac^ with different iacotogtoal rec|uire-
ments. 

(5) East-skle forests and meadows have a tong his­
tory of livestock grazing, including signiftoant 
amounts of abusive grazing in the past that were 

especially destmctive to riparian areas. Riparian 
areas often remain badly degraded as a result of 
continued livestock grazing and increased big-
game populattons. Because species composi­
tton of the forest shmb arto herb layers before 
European settlement Is often difficult to deter­
mine, especially for areas near streams and 
meadows, restoratton of the land to "natural con­
dittons" is problemattoal. 
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102D CONGRESS 
1ST SESSION H. R. 2463 

To provide for the protection and management of ecologically-signifieant old 
growth forest on certain national forest lands and public domain lands 
in the States of Washington, Oregon, and California; to ensure the 
conservation of the Northem Spotted Owl and protection of other species 
associated with old growth forest on such lands; to provide economic 
adjustment grants and benefit payments to communities and workers 
economically dependent on such lands; to facilitate the implementation 

I of land management plans for such lands and Federal lands elsewhere; 
to ensure a stable and predictable supply of commodity resources from, 
and the stability of communities dependent on, Federal lands; and for 
other purposes. 

IN THE HOUSE OF REPRESENTATIVES 

MAY 23, 1991 

Mr. HuCKABY (for himself, Mr. SwiFT, Mr. DiCKS, Mr. CHANDLER, Mr. 
HATCHER, Mr. SMITH of Oregon, Mr. HERGER, Mr. MuRPm', Mr. 
YOUNG of Alaska, Mr. DOOLITTLE, and Mr. HOLLOWAY) introduced the 
following bill; which was referred jointly to the Committees on Agri­
culture, Interior and Insular Affairs, and Merchant Marine and Fisheries 

JANUARY 3, 1992 

Additional sponsors: Mr. DEFAZIO, Mr. WILLIAMS, Mr. JEFFERSON, Mrs. 
VucANOviCH, Mr. EMERSON, Mr. SKEEN, Mr. BAKER, Mr. TAYLOR of 
North Carolina, Mr. HANSEN, Mr. AUCOIN, Mr. QUILLEN, Mr. DICKIN­

SON, Mr. DUNCAN, Mr. ANTHONY, Mr. STENHOLM, Mrs. LLOYD, Mr. 

STALLINGS, Mr. MCCRERY, Mr. CHAPMAN, Mr. Wn.S0N, Mr. CLINGER, 

Mr. HARRIS, Mr. TAUZIN, Mr. FIELDS, and Mr. MARLENEE 

A BILL 
To provide for the protection and management of eco­

logically-significant old growth forest on certain national 

forest lands and public domain lands in the States of 
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102D CONGRESS 
2 D SESSION S. 2895 

To provide a program for rural development for communities and businesses 
in the Pacific Northwest and northem California, to provide retraining 
assistance for workers in the Pacific Northwest and northem California 
who have been dislocated from the timber harvesting, log hauling and 
transportation, saw mill, and wood products industries, to provide cost 
share and forest management assistance to private lando%vners in the 
Pacific Northwest and northern California in order to ensure the long-
term supply of Pacific yew for medicinal purposes, to preserve Federal 
watersheds and late-successional and old-growth forests in the Pacific 
Northwest and northern Califomia, to provide oversight of national forest 
ecosystem management throughout the United States, to provide for 
research on national forest ecosystem management, and for other pur­
poses. 

IN THE SENATE OF THE UNITED STATES 

JUNE 25 (legislative day, JUNE 16), 1992 
Mr. ADAMS (for himself, Mr. LEAHY, Mr. WIRTH, and Mr. DODD) introduced 

the following bill; which was read twice and referred to the Committee 
on Agriculture, Nutrition, and Forestry 

A BILL 
To provide a program for rural development for communities 

and businesses in the Pacific Northwest and northern 

California, to provide retraining assistance for workers 

in the Pacific Northwest and northern California who 

have been dislocated from the timber harvesting, log 

hauling and transportation, saw mill, and wood products 

industries, to provide cost share and forest management 

assistance to private landowners in the Pacific Northwest 
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102D CONGRESS 

^rf Session HOUSE OF REPRESENTATIVES 
REPT. 102-1039 

Part 1 

^^^^ |WiJL^i f5^ 
NORTHWEST FORESTS MANAGEMENT, PLANNING 

PRODUCTIVITY IMPROVEMENT, AND PROTECTION ACT 

OCTOBER 6 (legislative day, OCTOBER 5), 1992.—Comndtted lo the Committee of the 
Whole House on the State of the Union and ordered to be printed 

Mr. DE LA GARZA, from the Committee on Agriculture, 
submitted the following 

R E P O R T 

together with 

DISSENTING VIEWS 

[To accompany H.R. 4899 which on April 9, 1992, was referred jointly to the 
Committee on Agriculture and the Commitee on Interior and Insular Affairs] 

[Including cost estimate of the Congressional Budget Office] 

rx7^^ Committee on Agriculture, to whom was referred the bill 
(H R. 4899) to establish an Old-Growth Forest Reserve, and for 
other purposes, having considered the same, report favorably there­
on with an amendment and recommend that the bill as amended 
do pass. 

The amendment is as follows: 
xû *Ĵ '̂ ^ ^^^^^ enacting clause and insert in lieu thereof 
the following: 

SECTION 1. SHORT TITLE AND TABLE OF CONTENTS. 

(a) SHORT TITLE.—This Act may be cited as the "Northwest Forests Management, 
nannmg, Productivity Improvement, and Protection Act". 

(b) TABLE OF CONTENTS.—The table of contents for this Act is as follows: 
Sec. 1. Short title and table of contents. 
Sec. 2. Findings. 
Sec. 3. Definitions. 

TITLE I—OLD-GROWTH FORESTS 

Subtitle A—Old-Growth Forest Reserve 

Sec. lOL Establishment of the Old-Growth Forest Reserve. 
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